
Brazilian Journal of Otorhinolaryngology 2022;88(1):36---45

www.bjorl.org

Brazilian Journal of

OTORHINOLARYNGOLOGY

ARTIGO ORIGINAL

Fatores clínico-patológicos  e  características ultrassonográficas

pré-operatórias na  previsão  de  metástase em  linfonodos  centrais

no microcarcinoma  papilífero  da tireoide:  um estudo

retrospectivo de  centro único�

Liang Jiwang a,  Luo Yahongb,  Liang Kaib, Huang Bo c,  Zhao Yuejiao a, Wang Haotiand

e Yu Tao b,∗

a Cancer  Hospital  of China  Medical  University,  Liaoning  Cancer  Hospital  &  Institute,  Department  of  Head  and  Neck  Surgery,

Shenyang, China
b Cancer  Hospital  of China  Medical  University,  Liaoning  Cancer  Hospital  &  Institute,  Department  of  Medical  Imaging,  Shenyang,

China
c Cancer  Hospital  of China  Medical  University,  Liaoning  Cancer  Hospital  &  Institute,  Department  of Pathology,  Shenyang,  China
d Grade  2016  Clinical  Medicine  Class  5,  The  First  Clinical  College,  Dalian  Medical  University,  Shenyang,  China

Recebido em  7  de  dezembro  de  2019;  aceito  em  3 de  maio  de  2020

PALAVRAS-CHAVE
Microcarcinoma
papilar  da tireoide;
Metástase  de
linfonodos  centrais;
Fatores  preditivos;
Ultrassom;
Nomograma

Resumo

Introdução: O tratamento  do microcarcinoma  papilífero  de  tireoide  permanece  controverso.

A metástase  em  linfonodos  centrais  é  comum  e  é  uma  consideração  importante  na  seleção  da

estratégia de  tratamento.

Objetivo:  Investigar  os  fatores  de  risco  clínico-patológicos  e as características  ultrassono-

gráficas  de  nódulos  tireoidianos  para  metástase  em  linfonodos  centrais  em  microcarcinoma

papilífero  de  tireoide.

Método:  Foram  analisados  retrospectivamente  os  dados  de 599  pacientes  com  microcarcinoma

papilífero de  tireoide  submetidos  à  cirurgia  de 2005  a  2017  em  uma única  instituição.  Análises

univariadas e multivariadas  foram  usadas  para  identificar  os  fatores  clínico-patológicos  e  as

características  ultrassonográficas  pré-operatórias  das  metástases  em  linfonodos  centrais.  Uma

análise de  curva  ROC  (receiver-operating  characteristic) foi feita para  identificar  a  eficácia  das

características  ultrassonográficas  na  previsão  dessas  metástases.  Um nomograma  baseado  nos

fatores de  risco  foi estabelecido  para  prever  a  metástase  em  linfonodos  centrais.
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Resultados:  A  incidência  de metástase  em  linfonodos  centrais  foi  de  22,4%.  As  análises  univa-

riadas e  multivariadas  sugeriram  que  sexo,  idade,  multifocalidade,  invasão  extratireoidiana  e

metástase  em  linfonodos  laterais  eram  fatores  de  risco  independentes  para  a  metástase  em

linfonodos  centrais.  As  análises  univariadas  e multivariadas  revelaram  que  o  formato  nodular,

a margem  e a  calcificação  estavam  independentemente  associadas  à  metástase  em  linfonodos

centrais.  A análise  da  curva  ROC  mostrou  que  a  combinação do formato,  margem  e calcificação

apresentou  excelente  precisão  na  previsão  dessas  metástases.  O  nomograma  foi desenvolvido

com base  nos  fatores  de risco  identificados  para  predizer  a metástase  em  linfonodos  centrais  e a

análise do  gráfico  de  calibração  indicou  o  bom  desempenho  e a  utilidade  clínica  do  nomograma.

Conclusões:  Em  pacientes  com  microcarcinoma  papilífero  de  tireoide,  metástase  em  linfonodos

centrais  está  associado  ao  sexo  masculino,  menor  idade  (< 45  anos),  invasão  extratireoidiana,

multifocalidade  e presença  de  metástase  em  linfonodos  laterais.  As  características  ultrasso-

nográficas,  como  formato  irregular,  margem  mal  definida  e calcificação,  podem  melhorar  a

eficácia da  previsão  de metástase  em  linfonodos  centrais.  Cirurgiões  e radiologistas  devem

ficar mais  atentos  aos  pacientes  que  apresentam  esses  fatores  de risco.  O  nomograma  pode

ajudar a  orientar  a  tomada  de  decisão  cirúrgica  para  o microcarcinoma  papilífero  de  tireoide.

© 2020  Associação  Brasileira  de  Otorrinolaringologia  e Cirurgia  Cérvico-Facial.  Publicado

por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC BY  (http://

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

Introdução

O carcinoma  de  tireoide  é  a  forma  mais comum  de  neopla-
sia  do  sistema  endócrino  e  sua  taxa  de  incidência  aumentou
em  média  4,5%  ao  ano entre  2007  e  2011.  O carcinoma
papilífero  de  tireoide  (CPT)  é  o  subtipo  histológico  mais
comum  de  câncer  de  tireoide,  corresponde  a 80%  de  todas
as  doenças malignas  da  tireoide.1 De acordo  com  o  sistema
de  classificação  da  Organização  Mundial  da  Saúde,  o micro-
carcinoma  papilífero  de  tireoide  (MCPT)  é  definido  como  um
CPT  que  mede  ≤ 1,0  cm  em  sua  maior  dimensão.2 Nos  últi-
mos  anos,  o  uso  generalizado  e  o  aprimoramento  técnico
da  ultrassonografia  (US)  e  da  biópsia  por  punção aspira-
tiva  com  agulha  fina  (PAAF)  guiada  pela  US contribuíram
para  um  aumento  na  taxa  de  diagnóstico  pré-operatório  de
MCPT.3,4 Alguns  estudos  mostraram  que  a  porcentagem  de
MCPT  entre  todos  os  cânceres  de  tireoide  na última  década
atingiu  39,5%,  chegou  a  42%.5,6

Embora  o  MCPT  geralmente  tenha  um  curso  indolente  e
um  excelente  prognóstico,  a  metástase  de  linfonodos  (MLN)
está presente  em 17%  a  64%  dos  pacientes  com  MCPT  e  em
80%  dos  pacientes  com  recorrência.7,8 Muitos  autores  con-
sideraram  a MLN  um  fator  de  risco importante.  Um  grande
estudo  de  base  populacional  sugeriu  que  o  câncer  de  tireoide
diferenciado  com  MLN  resultou  em  uma  taxa  de  mortali-
dade  relacionada  à  doença 3  vezes  maior.9 A metástase  de
linfonodos  centrais  (MLNC)  é  comum  no  câncer  de  CPT.  A
detecção  precoce  de  MLNC  tem  um  papel  importante  na
tomada  de  decisão  terapêutica.  Para  o  manejo  do linfonodo
central  (LNC),  as  diretrizes  da  American  Thyroid  Association
recomendam  que  a dissecção do  linfonodo  central  profilá-
tica  (DLNCp)  pode  ser feita  em  pacientes  com  CPT  com
nódulos  clinicamente  negativos,  particularmente  naqueles
com  extensão  extratireoidiana  ou com  tamanho  do  tumor  >
4  cm.10 Entretanto,  como  a  recomendação  de  usar  apenas
duas  características  patológicas  pode  ser insuficiente  para
prever  a  MLNC  subclínica,  a  DLNCp  foi  feita  rotineiramente

ou de  acordo  com  a preferência  pessoal  do  médico.  Além
disso,  supõe-se  que  a  DLNCp  aumente  morbidades,  como
lesão  recorrente  do nervo  laríngeo  e  hipoparatireoidismo.
Assim, os cirurgiões  precisam  entender  melhor  os fatores
de  risco  preditivos  da  MLNC  ao  decidir  se devem  executar  a
DLNC.

Atualmente,  a US pré-operatória  é  o  método  de  primeira
linha  para  avaliar  a  MLN  em  pacientes  com  CPT.  O  lin-
fonodo  metastático  geralmente  aparece  com  calcificação,
necrose  cística,  hiperecogenicidade,  formato  arredon-
dada,  vascularização periférica  ou  mista  e  ausência  de
hilo  ecogênico.11---13 Entretanto,  a  capacidade  da  US  pré-
-operatória  de identificar  MLNC  é  limitada  devido  ao  fato  da
glândula  tireoide  ser sobrejacente  e esses  linfonodos  geral-
mente  não parecem  anormais  na imagem  pré-operatória  ou
à  inspeção no  momento  da  cirurgia.  Assim,  a  US pode  ter
baixa  precisão  preditiva  para  MLNC  antes  da  cirurgia.  Além
disso, a utilidade  da  US na determinação  da  MLNC  no  MCPT
ainda  é  controversa.14---16 Considerando  que  a previsão  da
MLNC  é  importante  para  a potencial  alteração  na tomada
de  decisão  clínica,  muitos  autores  estudaram  sua  caracterís-
tica  ultrassonográfica  pré-operatória.  Atualmente,  melhorar
a  precisão  do diagnóstico  da MLNC  antes  da  cirurgia  continua
a  ser um  desafio.

Embora  tenha havido inúmeras  investigações  que  identifi-
cam  os  fatores  clínico-patológicos  preditivos  para  a  MLNC, os
resultados  são  inconsistentes.  Ainda  não está  claro  se a  US  é
uma  boa  escolha  para  a  avaliação  da MLNC  no  MCPT.  Assim,  a
identificação  de fatores  clínico-patológicos  e  as  característi-
cas  ultrassonográficas  do nódulo  tireoidiano  para  predizer  a
MLNC  provavelmente  facilitarão  a decisão  terapêutica  ideal
no  MCPT.  Neste estudo,  examinamos  retrospectivamente  a
incidência  e  as  características  clínico-patológicas  relaciona-
das  à  MLNC  em  pacientes  com  MCPT,  tentamos  identificar  os
preditores  independentes.  Também  avaliamos  os caracterís-
ticas  ultrassonográficas  dos  nódulos  tireoidianos  associados
à  MLNC  nesses  pacientes,  o que  pode  ajudar  a  determinar
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com  maior  precisão  o  status  pré-operatório  da  MLNC.  Além
disso,  estabelecemos  um  nomograma  para  prever  o  risco
de  MLNC  no  pré-operatório  e  esses  resultados  podem  aju-
dar  muito  na  tomada  de  decisões  em  relação ao tratamento
adicional.

Método

Entre  janeiro  de  2005  e junho  de  2017,  2.046  pacientes
foram  submetidos  a  tratamento  cirúrgico  da  tireoide  em
uma  única  instituição.  O  presente  estudo  foi  feito  de acordo
com  a  declaração  de  Helsinque  e  foi  aprovado  pelo  comitê
de  ética  institucional  (aprovação n◦ 20170301,  20181207).  O
consentimento  dos  pacientes  foi  obtido  por meio  de  formu-
lários  de  consentimento  informado.

Os  critérios  de  inclusão  foram  os seguintes:  1) Paci-
entes  sem  histórico  prévio  de  radiação  e  outros  tumores
malignos  de cabeça e  pescoço;  2)  Pacientes  submetidos
à  tireoidectomia  e DLNC;  3) o  MCPT  foi  confirmado  pelo
exame  histopatológico  da  amostra  cirúrgica;  4) Os  prontuá-
rios  médicos  dos  pacientes  estavam  completos.  Os  pacientes
que  apresentavam  carcinoma  não CPT  (folicular,  medular  e
anaplásico)  e metastático  de  outros  órgãos  foram  excluídos
deste  estudo.  Pacientes  com  cirurgia  anterior  da  tireoide
ou  da  paratireoide  foram  excluídos.  Os  pacientes  que  não
tinham  sido  submetidos  a US do  pescoço também  foram
excluídos.  O  diagnóstico  de  MCPT  foi  definido  como  CPT  cujo
tamanho  máximo  era ≤  1,0 cm, de  acordo  com  os padrões
da  Organização  Mundial  de  Saúde.  Após  aplicação  dos  cri-
térios  de  inclusão  e  exclusão,  foram  incluídos  599  pacientes
com  MCPT.  Foram  consideradas  as  seguintes  variáveis:  idade
ao  diagnóstico,  sexo,  tireoidite  de  Hashimoto  (TH),  multifo-
calidade,  invasão  extratireoidiana,  bilateralidade,  tipo  de
cirurgia,  MLNC  e  metástase  de  linfonodo  lateral  (MLNL).

Em  nosso  estudo,  todos  os  pacientes  foram  submeti-
dos  a  um  histórico  cuidadoso  e  exame  físico  completo.
Todos  os  pacientes  foram  submetidos  a  um  exame  pré-
-operatório  por US de  alta resolução,  equipado  com uma
sonda  linear  de  7-12  MHz.  Todos  os  exames  de  US do pescoço
foram  feitos  por radiologistas  com  mais  de  5  anos  de
experiência  em  imagem  de  tireoide.  Os  pacientes  foram
colocados  na  posição supina  e  as  características  da  US
incluíram  número  de  nódulos,  localização  dos  nódulos,
envolvimento  unilateral  ou  bilateral  da  glândula,  formato,
margem,  ecogenicidade,  conteúdo  interno,  calcificação,
razão  anteroposterior/transversal  (A/T)  e  fluxo  sanguíneo.
Foram  calculados  valores  de  sensibilidade,  especificidade,
valor  preditivo  positivo  (VPP),  valor  preditivo  negativo  (VPN)
e  precisão  das características  US suspeitas  de  MLNC.  A preci-
são diagnóstica  da  previsão  de  MLNC  foi  calculada  através  da
análise  da  curva  ROC.  A área  sob  a curva  (AUC)  foi  estimada
a  partir  da  curva  ROC.

O  tratamento  cirúrgico  foi  feito  de  acordo  com  as  dire-
trizes  da  American  Thyroid  Association  de  2009  em nossa
instituição.17 Nosso estudo  incluiu  pacientes  com  DLNC  tera-
pêutico  e DLNCp.  Nos  casos  aqui  descritos,  a DLNCp  foi feita
em  pacientes  com  nódulos  clinicamente  negativos  com inva-
são  extratireoidiana  ou  tamanho  do tumor maior  do  que
4  cm  ou  de  acordo  com  a  preferência  pessoal  do cirurgião.
A  DLNC  terapêutica  foi  feita  quando  a MLNC  foi  detectada
durante  o  exame  pré- ou  intraoperatório.  A  DLNC  foi  feita

cranialmente  à artéria  superior  e lobo  piramidal,  caudal-
mente  à veia inominada,  lateralmente  às  bainhas  carotídeas
e  dorsalmente  à fáscia  pré-vertebral.  Atenção  especial  foi
dada  à preservação  das  glândulas  paratireoides  e  do  nervo
laríngeo  recorrente.  A dissecção dos  linfonodos  laterais,
inclusive  os níveis II  -  V,  foi feita  apenas  nos  casos  com
MLNL  clinicamente  evidente.  O  tratamento  cirúrgico  consis-
tiu  em  tireoidectomia  total  ou  quase  total  em  213  pacientes,
lobectomia  em  43  pacientes  e  lobectomia  com  istmecto-
mia  em  343 pacientes.  Dissecções  abrangentes  do  pescoço,
como  esvaziamento  cervical  radical  e  esvaziamento  cervi-
cal  modificado,  foram  feitas em 4  pacientes  e  3  deles  foram
submetidos  a  esvaziamento  cervical  bilateral.

A  mediana  do  período  de  seguimento  foi  de 32,4  meses
(variação:  6,55  ±  155,23  meses).  Todos  os  pacientes  com
MCPT  foram  examinados  em  3, 6  e  12  meses após  o  tra-
tamento  inicial  e  anualmente  a partir  de  então,  ou  mais
frequentemente  de acordo  com  o curso  clínico.  A evolução
dos  pacientes  foi  acompanhada  através  de exame  físico,
US  e TC  para  identificar  tecido  de  tireoide  remanescente,
metástase  de linfonodo  e  a distância.

A  análise  univariada  foi feita  com  o  teste  do  qui-quadrado
de  Pearson  e  o teste  exato  de Fisher, conforme  apropriado.
Resultados  estatisticamente  significantes,  obtidos  da  análise
univariada,  foram  submetidos  à regressão  logística  multiva-
riada.  Um  nomograma  foi construído  com  as  variáveis  no
modelo  de regressão  logística  multivariada  final  para  prever
a  MLNC.  A capacidade  discriminativa  do  nomograma  pre-
ditivo  foi  avaliada  pelo índice  de concordância  de  Harrell
(índice  C).18 O  índice  C  tem  um  significado  semelhante  ao
da  AUC. O valor  mais  alto  do índice  C  é 1, o  que  significa
discriminação  perfeita;  o valor  mais  baixo  é  0,5, o que  sig-
nifica  discriminação aleatória.  A  calibração foi  usada  para
comparar  quão  bem as  probabilidades  previstas  em  nosso
nomograma  correspondiam  às  probabilidades  reais  de  MLNC.
Para  todas  as  análises,  apenas  valores  de p < 0,05  foram  con-
siderados  significantes.  Todas  as  análises  estatísticas  foram
feitas  com o  pacote  estatístico  SPSS  16.0  (SPSS,  Inc.,  Chi-
cago,  IL,  EUA),  o software  de linguagem  R  e  o  pacote  RMS.

Resultados

Havia  105  homens  (17,5%)  e  494 mulheres  (82,5%;  razão  de
1:4,7);  284 pacientes  (47,4%)  com  <  45  anos  e  315 (52,6%)
com  ≥ 45  anos.  O tamanho  médio  máximo  do tumor  foi  de
0,78  ±  0,20  cm. Verificamos  que  os LNC  foram  confirmados
como  positivos  através  da  US antes  da  cirurgia  em  105  paci-
entes,  mas  os  resultados  da  histopatologia  pós-operatória
revelaram  que  27  pacientes  eram positivos.  A US visuali-
zou  494 linfonodos  negativos  antes  da  cirurgia,  enquanto
os  resultados  da  histopatologia  pós-cirúrgica  indicaram  que
107  linfonodos  eram positivos  (tabela  1). A  sensibilidade  e
a  especificidade  da  US  na avaliação da  MLNC  foram  20,1%  e
83,2%,  respectivamente.

As  características  clínico-patológicas  dos  599  pacientes
com  MCPT  são  mostradas  na tabela  2.  Entre todos  os paci-
entes,  a multifocalidade  foi  encontrada  em  140  pacientes
(23,4%),  bilateralidade  em  101 pacientes  (16,9%),  invasão
extratireoidiana  em  99  pacientes  (16,5%).  TH  coexistente
com  MCPT  foi observada  em  119  pacientes  (19,9%).  A MLNC
foi  identificada  em  134  pacientes  (22,4%),  o MLNL  em  60
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Tabela  1  Resultados  ultrassonográficos  (US)  e  patológicos

para MLNC

US  Diagnóstico  histopatológico

Nódulos

positivos

Nódulos

negativos

Total

Nódulos  positivos  27  78  105

Nódulos  negativos 107  387 494

Total 134  465 599

Tabela  2  Características  clínico-patológicas  de  599 paci-

entes com  MCPT

Variáveis  Total

Sexo

Masculino  105  (17,5%)

Feminino 494  (82,5%)

Idade (anos)

<  45  284  (47,4%)

≥ 45  315 (52,6%)

Tamanho  do  tumor  (mm)

≤ 5 99  (16,5%)

> 5  500 (83,5%)

Multifocalidade  140 (23,4%)

Bilateralidade  101 (16,9%)

Invasão extratireoidiana  99  (16,5%)

Metástase  de  linfonodos

Presente  157 (26,2%)

Ausente 442 (73,8%)

Metástase  de  linfonodo  central

Presente  134 (22,4%)

Ausente 465 (77,6%)

Metástase  de  linfonodo  lateral

Presente  60  (10,0%)

Ausente  539 (90,0%)

Tireoidite  de  Hashimoto

Presente  119 (19,9%)

Ausente 480 (80,1%)

pacientes  (10%)  e  MLNC  com  MLNL  em  37 pacientes  (6,2%).
Durante  a  linfadenectomia,  um  a  28  linfonodos  foram  remo-
vidos.  O número  de  MLN  variou  entre  0  e 18.

Os  fatores  de  risco em  pacientes  com  MCPT  com  MLNC
são  mostrados  na tabela  3.  Em pacientes  com  MCPT,  sexo
masculino  (p  =  0,000),  idade <  45  anos  (p  = 0,000),  multi-
focalidade  (p  = 0,025),  invasão  extratireoidiana  (p =  0,000)
e  MLNL  (p  =  0,000)  foram  significativamente  associados  à
MLNC.  Resultados  significantes  obtidos  na análise  univariada
foram  submetidos  à  análise  de  regressão  logística  mul-
tivariada.  Sexo  masculino  (OR =  0,355;  IC95%  0,219-0,577;
p  =  0,000),  idade  <  45  anos  (OR  =  2,67;  IC95%  1,758-
4,055;  p  = 0,000),  multifocalidade  (OR  =  0,626;  IC95%  0,393-
0,997;  p =  0,049),  invasão  extratireoidiana  (OR =  0,378;
IC95%  0,230  ±  0,621;  p  =  0,000)  e  MLNL  (OR  =  0,317;  IC95%

0,129  ±  0,778;  p = 0,012)  permaneceram  como  fatores  de
risco  independentes  de MLNC.

As  características  pré-operatórias  da  US foram  compa-
radas  em  pacientes  com e  sem  MLNC,  como  apresentado  na
tabela  4.  A  análise  univariada  revelou  diferenças estatísticas
no  formato  (p  =  0,000),  margem  (p  = 0,026),  ecogenicidade
(p  =  0,011),  calcificação  (p  =  0,000)  e razão  A/T  (p  =  0,021)
entre  os  dois  grupos.  A análise  multivariada  mostrou  que
formato,  margem  e  calcificação foram  considerados  fatores
independentes  indicativos  de MLNC. A odd  ratio  desses  fato-
res  significativos  foi  0,464  (IC 95%  0,262  ±  0,823,  p  =  0,009),
1,776  (IC  95%  1,063  ±  2,966,  p  =  0,028),  0,130  (IC  95%
0,081  ±  0,208,  p = 0,000),  respectivamente.

A  sensibilidade,  especificidade,  VPP, VPN  e precisão  diag-
nóstica  das  características  da  US são  mostradas  na  tabela
5.  As  respectivas  sensibilidade,  especificidade,  VPP, VPN e
precisão  para  predizer  MLNC  foram  as seguintes:  formato
irregular,  0,303,  0,851,  0,26,  0,876  e  0,426;  margem  mal
definida,  0,652,  0,246,  0,25,  0,831 e  0,439;  calcificação
0,665,  0,784,  0,402,  0,914  e 0,691.  O valor  da  AUC  de  for-
mato  e  margem  foi  de  0,577  e  0,449,  respectivamente,
apesar  de satisfazerem  o valor  de  p  <  0,05.  Como  esperado,
a  combinação  de três  características  da  US  superou  aquela
baseada  em  apenas  uma característica  e  a  combinação
alcançou  a  AUC  mais  alta  de 0,782  e a precisão  de  0,77
(fig.  1).  O índice  de Youden máximo  foi  obtido  no  ponto  de
corte  de probabilidade  de 0,468,  produziu  uma sensibilidade
de 0,724 e  uma  especificidade  de 0,744.

Em  seguida,  um  nomograma  preditivo  que  incorporou
os  fatores  de risco  significativos  associados  a  MLNC  foi
construído  com base  no  modelo  de regressão  logística  mul-
tivariada  (fig.  2).  Esse  nomograma  integrou  cinco  fatores
de  risco (sexo,  idade,  formato,  margem  e  calcificação)  para
auxiliar  na previsão  de MLNC  em  pacientes  com  MCPT  antes
da  cirurgia.  Cada  nível  nas  variáveis  recebeu  um  escore de
acordo  com  a escala  de pontos.  Ao somar  a pontuação total
e  localizando-a  na  escala  total  de  pontos,  foi determinada
uma  probabilidade  correspondente  de MLNC  de  cada indi-
víduo.  Este  nomograma  apresentou  um  bom  índice  C  de
0,835.  O  gráfico  de calibração  também  apresentou  boa  con-
cordância  entre  a  probabilidade  de metástase  prevista  pelo
nomograma  e a probabilidade  real  de metástase  de  linfo-
nodo  central  na figura  3 (erro  absoluto  médio  =  0,019).

Discussão

A  incidência  relatada  de  CPT  aumentou  constantemente  ao
longo  do  tempo,  predominantemente  devido ao aumento  da
detecção  de MCPT,  e isso  provavelmente  atrairá  a  atenção
contínua  em  todo  o mundo.  Apesar  de seu  excelente  prog-
nóstico  geral,  alguns MCPT  podem  ser agressivos  e,  portanto,
também  letais,  devido  a metástases  distantes.  Alguns  estu-
dos  relataram  que  a  taxa  de  mortalidade  nos primeiros
10  anos após a  cirurgia  é  <  1%  e  a recorrência  locorregi-
onal  da  doença no mesmo  período  é esperada  em  5%  dos
pacientes.19,20 Assim  como  o CPT,  o MCPT  tem uma frequên-
cia  relativamente  alta  de MLNC  e  o  número  de MLNC  pode
afetar  o  prognóstico  desses  pacientes.  A prevalência  de
MLNC  variou  entre  13,0%  e 64,1%  em  estudos  anteriores.21---25

Concluímos  que  o  motivo  pode  ser a  heterogeneidade  na
técnica  cirúrgica,  especialmente  no  cenário  de DLNC,  no
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Tabela  3  Análise  univariada  e multivariada  para  MLNC  com  variáveis  estatisticamente  significantes

Variáveis  Análise  univariada  Análise  multivariada

MLNC  (+) MLNC  (-)  p-valor  OR  IC95%  p-valor

Sexo  0,000  0,355  0,219-0,577  0,000

Masculino 39  (37,1%)  66  (62,9%)

Feminino  95  (19,2%)  399  (80,8%)

Idade  (anos)  0,000  2,670  1,758-4,055  0,000

< 45 88  (31,0%)  196  (69,0%)

≥ 45 46  (14,6%) 269  (85,4%)

Tamanho  do  tumor  (mm) 0,059

≤ 5 15  (15,2%) 84  (84,8%)

> 5  119  (23,8%)  381(76,2%)

Multifocalidade  0,025  0,626  0,393-0,997  0,049

Presente 41  (29,3%)  99  (70,7%)

Ausente  93  (20,3%) 366  (79,7%)

Bilateralidade  0,093

Presente 29  (28,7%) 72  (71,3%)

Ausente  105  (21,1%) 393  (78,9%)

Invasão  extratireoidiana 0,000  0,378  0,230-0,621  0,000

Presente 37 (37,4%) 62  (62,6%)

Ausente  97  (19,4%) 403  (80,6%)

Metástase  de linfonodo  lateral 0,000  0,317  0,129-0,778  0,012

Presente 37  (61,7%)  23  (38,3%)

Ausente  97  (18,0%)  442  (82,0%)

Tireoidite  de  Hashimoto  0,406

Presente  30  (25,2%)  89  (74,8%)

Ausente  104  (21,7%)  376  (78,3%)

qual  a  extensão  da  cirurgia  pode variar.  Em  nosso  estudo,
a  incidência  de  MLNC  no  MCPT  foi  de  22,4%,  o  que  estava
de  acordo  com  relatos  anteriores.  A MLNC  é  um  importante
fator  de  risco  de  recorrência  e  geralmente  não é  detectada
clinicamente  em  pacientes.  Assim,  a  identificação  de fato-
res  preditivos  associados  à MLNC  pode  orientar  estratégias
cirúrgicas  apropriadas  para  o  paciente.

Constatamos  que  o  MCPT  apresentou  uma  taxa  mais  alta
em  pacientes  do sexo feminino  (82,5%)  e  a  taxa  de  MLNC  é
maior  em  pacientes  do  sexo  masculino  (37,1%).  Os  resultados
demonstraram  que  o  sexo  masculino  foi  um  fator  predi-
tivo  independente  de  MLNC. Concordamos  com  a  explicação
de  que  isso  pode  estar  associado  à flutuação  do  hormô-
nios  sexuais  durante  o  ciclo  menstrual  e  a gravidez  em
mulheres.26 Para  os  pacientes  do sexo  masculino,  a  taxa
metabólica  basal  normalmente  mais  alta  pode  incitar  uma
proliferação  hiperativa  de  células  tumorais  e  levar  a  mais
metástases.  Relatos  anteriores  indicaram  a  multifocalidade
como  um  fator  de risco  independente  para  a MLNC  e  tes-
tamos  essa  questão  neste  estudo.  A  incidência  de  MLNC  em
pacientes  com  MCPT  multifocal  foi  de  29,3%  em  comparação
com  20,3%  em  pacientes  com  doença unifocal.  Verificamos
que a  multifocalidade  estava  associada  a  um  risco  signifi-
cativamente  aumentado  de  MLNC.  Ainda  não  se sabe  se a
ocorrência  de novo  de  tumores  distintos  ou  de  múltiplos
focos  no  CPT  se  origina  de  um  único  tumor intratireoidiano.
Algumas  evidências  sugerem  que  os  focos  não contíguos  do
tumor  se  originam  de  precursores  independentes.27 O  estudo
de  Jovanovic  descobriu  que  83%  dos  múltiplos  focos  no
MCPT  apresentavam  alterações  genéticas  consistentes  com

uma  origem  monoclonal  baseada  na alelotipagem  genômica,
indicaram  que  múltiplos  focos  e derivados  monoclonais  se
desenvolveram  através  da  metástase  intratireoidiana  a par-
tir  de  um  tumor  primário.28

A  idade  é considerada  um  importante  fator  prognóstico
para  sobrevida  em  pacientes  com  CPT  >1  cm;  no  entanto,
seu  valor  prognóstico  no  MCPT  é incerto,  com  resulta-
dos  inconsistentes.29---31 O  sistema  AJCC/UICC  TNM  usa  a
idade  de  45  anos  como  ponto  de corte  para  pacientes  em
estágio  inicial.32 Neste  estudo,  observamos  que  a taxa  de
MLNC  foi maior  em  pacientes  < 45  anos  do que  naqueles
com  idade  ≥  45  anos  (31,0%  vs.  14,6%)  e  a idade  foi  um
preditor  independente  de  MLNC  nas  análises  univariada  e
multivariada.  Concluímos  que  em  pacientes  mais jovens  pro-
vavelmente  têm  características  mais  agressivas  do que  em
pacientes  mais  velhos.  Na  prática  clínica,  uma  avaliação
pré-operatória  cuidadosa  do  status dos  linfonodos  deve  ser
seguida  em  pacientes  jovens  e  a  estratégia  de tratamento
para  pacientes  jovens  pode ser  diferente  daquela  nos  paci-
entes  mais com  mais  idade.  Por  exemplo,  a DLNC  pode  ser
melhor  para pacientes  mais  jovens,  enquanto  a observação
pode  ser melhor  para  pacientes  mais  idosos.

Sabe-se  que  o  risco  de MLNC  aumenta  com o  tamanho
do  tumor.  Estudos  anteriores  sugeriram  que  o  tamanho  do
tumor  é um  preditor  independente  de MLNC,5,23,30,31 mas  o
ponto  de corte  do tamanho  foi  diferente  em  vários  estudos.
Embora  o valor  do ponto  de corte  ideal  para  o  limiar  de
tamanho  do MCPT  ainda  seja incerto,  a maioria  dos  estudos
usa  0,5  cm  como  limiar  de tamanho  e  investigou  a agressivi-
dade  do  MCPT.  Eles  propuseram  que  o MCPT  > 0,5  cm  estava
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Tabela  4  Análise  univariada  e multivariada  das características  ultrassonográficas  em  pacientes  com  MCPT  e MLNC

Variáveis  Análise  univariada  Análise  multivariada

MLNC  (+)  MLNC  (-)  p-valor  OR IC95%  p-valor

Número  de  nódulos  0,218

< 1  88  (24,0%)  278 (76,0%)

≥ 2  46  (19,7%)  187 (80,3%)

Localização 0,841

Terço superior  25  (22,7%)  85  (77,3%)

Terço médio 41  (19,9%) 165  (80,1%)

Terço inferior 60  (24,5%) 185  (75,5%)

Istmo 3 (20,0%) 12  (80,0%)

Multicêntrico  5 (21,7%)  18  (78,3%)

Bilateralidade  0,676

Presente 21  (20,8%)  80  (79,2%)

Ausente 113 (22,7%) 385  (77,3%)

Formato  0,000  0,464  0,262-0,823  0,009

Regular 20  (12,4%) 141  (87,6%)

Irregular  114 (26,0%) 324(74,0%)

Margem  0,026  1,776  1,063-2,966  0,028

Lisa 33  (16,9%) 162  (83,1%)

Mal definida 101  (25,0%) 303  (75,0%)

Ecogenicidade  0,011  0,621  0,375-1,028  0,064

Acentuadamente  hipoecoica  19  (30,2%)  44(69,8%)

Hipoecoica  108 (23,3%)  356 (76,7%)

Isoecoica/Hiperecoica  7 (9,7%)  65  (90,3%)

Estruture Interna  0,159

Sólida 124 (22,5%)  428 (77,5%)

Cística  1 (100,0%)  0 (0)

Mista 9 (19,6%)  37  (80,4%)

Calcificação 0,000  0,130  0,081-0,208  0,000

Presente 105 (40,2%)  156 (59,8%)

Ausente  29  (8,6%)  309 (91,4%)

Razão anteroposterior/  transversal  (A/T)  0,021  0,802  0,509-1,265  0,343

< 1  43  (17,6%)  201(82,4%)

≥ 1  91  (25,6%)  264 (74,4%)

Fluxo sanguíneo  0,460

Não 20  (18,0%)  91  (82,0%)

Pouco 84  (23,7%)  271 (76,3%)

Abundante  30  (22,6%)  103 (77,4%)

Tabela  5  Valor  preditivo  das  características  ultrassonográficas

Variáveis  Sensibilidade  Especificidade  VPP  VPN  Precisão  AUC

Formato  0,303  0,851  0,26  0,876  0,426  0,577

Margem  0,652  0,246  0,25  0,831  0,439  0,449

Calcificação 0,665  0,784  0,402  0,914  0,691  0,724

Formato+Margem+Calcificação 0,724  0,744  0,485  0,853  0,770  0,782

mais  significativamente  associado  ao MLNC  do  que  aqueles
com  tamanho  <  0,5  cm. O  resultado  deste  estudo  mostrou
que  um  número  maior  de  MLNC  podia  ser encontrado  em
MCPT  >  0,5  cm;  no  entanto,  isso  não alcançou  significância
estatística  na análise  univariada.  A taxa  de  invasão  extra-
tireoidiana  para  MCPT  varia  muito  em  diferentes  estudos
(2%  a  21%).24,32 A  diferença na  incidência  pode  ser  expli-
cada  por  diferentes  critérios  diagnósticos.  Alguns  estudos

consideraram  a invasão  extratireoidiana  apenas  quando
há  invasão  macroscópica  em  estruturas  extratireoidianas,
enquanto  outros  incluíram  ambas  invasão  microscópica
e  extratireoidiana  extensa.  Em nosso  estudo,  a invasão
extratireoidiana  foi  demonstrada  como  um  fator  clínico-
-patológico  independente  para  predizer  a  MLNC.  Embora  não
possamos  analisar  separadamente  os  dois  subtipos  de  inva-
são  extratireoidiana,  alguns  estudos  demonstraram  que  os
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Figura  1  Curva  ROC  para  previsão  de  características  ultras-

sonográficas  pré-operatórias.  O  modelo  preditivo  de  MLNC  foi

preciso  e  discriminador,  com  AUC  de  0,782.  Um ponto  de corte

para previsão  de  MLNC  foi definido  como  um  valor  =  0,468.  Uma

probabilidade  prevista  de  0,468  forneceu  uma  sensibilidade  de

72,4% e  uma  especificidade  de  74,4%.

diferentes  subtipos  podem  representar  um  valor  preditivo
semelhante  para  a MLNC  no  MCPT.4,7

Sabe-se  que a ocorrência  de  TH  é  maior  em  pacientes
com  CPT.1 Alguns  estudos anteriores  relataram  que  a coexis-
tência  de TH  e  MCPT  estava  correlacionada  com a MLN.33,34

No  entanto,  em  um  relato  de  MCPT,  So  et  al.  descobriram
que  24,9%  dos  pacientes  com  MCPT  tinham  TH e não  houve
associação  entre  TH e  MLN.29 Kim  et al. também relataram

Figura  3  Gráficos  de calibração  do nomograma  para  prever  a

MLNC  (conjunto  de validação  interna).

que  a TH  não afetou  a frequência  do  MLN  no  MCPT.33 Neste
estudo,  a taxa  de  TH  foi  de 19,9%  nos  pacientes  com  MCPT
e  a taxa  de MLNC  foi  de 25,2%  no  grupo  com  TH, que  foi
maior  em  comparação com  o  grupo sem  TH (21,7%).  Entre-
tanto,  não  houve  associação entre  TH  e  MLNC  neste  estudo.
Atualmente,  o efeito  da  coexistência  de TH  nos resultados
prognósticos  do MCPT  ainda  não está  claro.

Atualmente,  a ultrassonografia  é  amplamente  usada  para
avaliar  a  MLNC  em  pacientes  com MCPT,  tanto  no  esta-
diamento  inicial  quanto  durante  a vigilância  subsequente
após  a tireoidectomia.  No  entanto,  a US  tem  uma capaci-
dade  diagnóstica  deficiente  para detectar  MLNC  porque  é
afetada  por gases,  ossos  e glândulas.  Alguns  estudos abor-
daram  a  grande  variabilidade  de  sensibilidade  (10,9%  a
94%)  e  especificidade  (69%  a 90%) da  US  na detecção  de
MLNC.35---38 Em nosso  estudo,  a US  apresentou  alta  especifici-
dade  (83,2%) e  baixa  sensibilidade  (20,1%)  no  diagnóstico  de

Figura  2  Nomograma  para  predizer  MLNC  em  pacientes  com  MCPT,  baseado  em  cinco  fatores  de risco.
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MLNC,  semelhante  a  estudos  anteriores.  A alta  taxa  de  MLNC
e  a  baixa  sensibilidade  da  US tornam  difícil  investigar  quais
fatores  estão  associados  à MLNC.  Estudos  anteriores  iden-
tificaram  algumas  características  típicas  da  US  de MLN  no
CPT,  inclusive  microcalcificação,  componente  cístico  intra-
nodal,  formato  redondo  ou  mais  alto do que  largo  e  borda
irregular.  Resultados  semelhantes  foram  encontrados  neste
estudo  e revelaram  que  formato,  margem,  ecogenicidade,
calcificação  e  razão  A/T  foram  fatores  de  risco  na análise
univariada.  Entretanto,  a  análise multivariada  demonstrou
que  apenas  o  formato,  a margem  e  calcificação  eram  fatores
independentes.

O  número  de  nódulos  primários  é  um  dos  fatores  usa-
dos para  avaliar  o  prognóstico  do MCPT.  No  entanto,  nossos
resultados  mostraram  que  os nódulos  multifocais  não esta-
vam  significativamente  relacionados  à MLNC.  Isso  pode  ter
sido  devido  à  alta  incidência  e  imagens  enganosas  da  US
de  nódulos  benignos  da  tireoide.  Com  base  nos resultados
patológicos,  descobrimos  que  a  multifocalidade  aumentou
o  risco  de  MLNC.  Assim,  se todos  os  pacientes  com  tumo-
res  multifocais  fossem  submetidos  a  US e PAAF  guiada  por
US  no  pré-operatório,  isso  poderia  melhorar  a avaliação  das
lesões  e  esse  achado  poderia  ter  sido diferente.  Alguns  estu-
dos relataram  que  a  incidência  de  MLNC  estava  relacionada
à  localização  do MCPT.23,39 Nossos  resultados  mostraram  que
o  nódulo  localizado  no  polo  inferior  da  glândula  tireoide
apresentou  uma taxa  maior  de  MLNC.  Cremos que  as  célu-
las  tumorais  da  região  centro-inferior  da  glândula  tireoide
podem  apresentar  maior  probabilidade  de  serem  transpor-
tadas  para  o  sulco  tráqueo-esofágico  nos nódulos  linfáticos
centrais  devido  à natureza  do sistema  de  drenagem  linfática
da  glândula  tireoide.

As  calcificações  nos  linfonodos  metastáticos  são  o  acú-
mulo  focal  de  sais  de  cálcio  e parte  do mecanismo  pode
ser  a  rápida  proliferação  de  células  tumorais  e  hiperpla-
sia  dos  tecidos  cancerosos.36 Neste  estudo,  a  presença de
calcificação  foi  considerada  um  sinal  típico que  sugeria
envolvimento  de  linfonodos  cervicais.  Rosario  et  al. propu-
seram  que  a  calcificação  apresentava  especificidade  e  valor
preditivo  positivo  de  100%,  pois  não  era  observada  em  qual-
quer  linfonodo  normal  ou  reativo.40 Na  Diretriz  da  ATA  de
2015,  a  microcalcificação foi  considerada  um  dos  sinais  alta-
mente  específicos  e  importantes  achados  ultrassonográficos
de  nódulos  malignos  suspeitos.  Além disso,  um  autor  relatou
que  a  vascularização densa  estava associada  à alta  velo-
cidade  do  fluxo  sanguíneo  e  estava  relacionada  ao rápido
crescimento  tumoral  nutrido  por  sangue  abundante  de novos
vasos,  levou  a maiores  áreas  de  contato  para  câncer  e vasos
linfáticos,  que podem  resultar  em  MLN.16 Entretanto,  o fluxo
sanguíneo  em  nosso  estudo  não  foi  um  fator preditor  para  a
MLNC.

A  avaliação por US  depende  do  operador  e  nenhuma
característica  única  é adequadamente  sensível  à  detecção
de  MLNC  no  MCPT.  Embora  muitos  estudos  tenham  descrito
características  US pré-operativas  do MCPT  e  tenham  iden-
tificado  vários  fatores  preditivos,  poucos  integraram  todos
os  fatores  de  risco  para  previsão  de  MLNC.  Neste  estudo,
verificamos  que  a combinação  de  três  características  da
avaliação  US  (formato,  margem  e calcificação)  apresentou
desempenho  superior  na previsão  da  MLNC  em  comparação
com  outro  fator  único.  A  sensibilidade,  especificidade  e pre-
cisão  aumentaram,  respectivamente,  para  72,4%,  74,4%  e

77,0%.  Com a  curva  ROC,  identificou-se  0,468  como  valor  de
corte  para  a  previsão  de  MLNC  com  VPP  de 48,5%  e  VPN de
85,3%.  Além  disso,  também  desenvolvemos  um  nomograma
com  base  nos  fatores  de risco  usados,  porque  um  nomograma
pode  incluir  todas  essas  variáveis  e  fornecer  uma estimativa
individual  de risco  metastático  para  cada  paciente.  Tem  sido
relatado  que  o nomograma  é  útil  para  lidar com  dilemas  no
câncer  de mama,  mas  seu  uso  foi  raramente  relatado  na  pre-
visão  de risco  de MLNC  em  pacientes  com MCPT.41 Para  usar
esse  nomograma,  o  valor  de  um  paciente  com  MCPT  foi  loca-
lizado  no  eixo  variável  correspondente  e uma linha  vertical
foi  traçada  para  cima  para  obter  o número  total  de pontos.
Todos  os  pontos  foram  então somados  e  a  soma  foi  locali-
zada  no  eixo de risco  do  MLNC.  Assim,  foi  possível  obter  a
probabilidade  estimada  de  MLNC  em  todos  os pacientes  com
MCPT.  Nosso  nomograma  mostrou  uma boa  capacidade  dis-
criminativa,  com  um  índice  C  de 0,835.  Consideramos  que  é
uma  ferramenta  confiável  para  ajudar  os  médicos  a decidir
se  devem  executar  a  DLNC  em  pacientes  com  MCPT.

Reconhecemos  que  existem  várias  limitações em  nosso
estudo.  Primeiro,  é  um  estudo  retrospectivo  focado  nos
dados  de  um  único  centro,  o  que  pode  ter  resultado em
viés  de seleção. Segundo,  o tamanho  da  amostra  não  foi
grande  o  suficiente,  com  apenas  599  pacientes  identifica-
dos  em  última  análise.  São  necessários  estudos  com  maiores
tamanhos  de amostra  para confirmar  o nosso  modelo  predi-
tivo.  Simultaneamente,  a duração média  do seguimento  de
44,28  meses  parece  ser  curta,  considerando  o curso natural
do  câncer  de tireoide,  e  isso  pode ter aumentado  a incer-
teza  estatística.  Por  fim,  o  nomograma  precisa  de validação
adicional  em  uma grande  coorte  prospectiva  de pacientes
com  MCPT.

Conclusão

Os  fatores  clínico-patológicos  de  sexo  masculino,  idade  mais
jovem  (< 45  anos),  multifocalidade,  invasão  extratireoidiana
e MLNL  são  fatores  de  risco independentes  que  predizem  a
MLNC.  Concluímos  que  a MLNC  pode estar  intimamente  asso-
ciada  às  características  na  US,  inclusive  formato  irregular,
margem  mal  definida e  calcificação,  sugeriu  que  os  MCPT
com  essa  aparência  na US provavelmente  apresentam  maior
risco  de MLNC.  Os  profissionais  médicos  devem  prestar  mais
atenção aos  pacientes  que  têm  esses  preditores.  Geramos
um  modelo de nomograma  para  prever  o  risco de MLNC  em
pacientes  com  MCPT.  Ele  incorporou  cinco  variáveis  inde-
pendentes  e  mostrou  boa precisão  preditiva.  A avaliação
pré-operatória  e a DLNCp  podem  ser indicados  quando  os
pacientes  apresentam  um  escore  alto  no  nomograma.

Financiamento

Este  estudo  foi  apoiado  pelo Natural  Science  Foundation  of
Liaoning  Province  (No.201602450,  No.20180530038).

Conflitos  de  interesse

Os  autores  declaram  não haver  conflitos  de interesse.

43



L.  Jiwang,  L.  Yahong,  L.  Kai  et  al.

Referências

1. Liang J, Zeng W,  Fang F, Yu T, Zhao Y,  Fan X,  et al. Clini-
cal  analysis of Hashimoto thyroiditis coexistent with papillary
thyroid cancer in 1392 patients. Acta Otorhinolaryngol Ital.
2017;37:393---400.

2. Davies L, Welch HG. Current thyroid cancer trends in the United
States. JAMA Otolaryngol Head Neck Surg. 2014;140:317---22.

3. Burgess JR, Tucker P. Incidence trends for papillary thyroid car-
cinoma and their correlation with thyroid surgeryand thyroid
fine-needle aspirate cytology. Thyroid. 2006;16:47---53.

4. Lee CR, Son H, Lee S,  Kang SW, Jeong JJ, Nam KH, et al.
Lobectomy and prophylactic central neck dissection for papil-
lary thyroid microcarcinoma: do involved lymph nodes mandate
completion thyroidectomy? World J Surg. 2014;38:872---7.

5. Roti E, Rossi R, Trasforini G,  Bertelli F, Ambrosio MR, Busutti
L, et al. Clinical and histological characteristics of  papillary
thyroid microcarcinoma: results of  a retrospective study in 243
patients. J Clin Endocrinol Metab. 2006;91:2171---8.

6. Cheema Y, Olson S, Elson D,  Chen H. What is  the biology and
optimal treatment for papillary microcarcinoma of the thyroid?
J Surg Res. 2006;134:160---2.

7. Qu N, Zhang L,  Ji QH, Chen JY, Zhu YX, Cao YM, et al. Risk
Factors for Central Compartment Lymph Node Metastasis in
Papillary Thyroid Microcarcinoma: A Meta-Analysis. World J
Surg. 2015;39:2459---70.

8. Mehanna H, Al-Maqbili T,  Carter B, Martin E, Campain N, Wat-
kinson J, et al. Differences in the recurrence and mortality
outcomes rates of incidental and nonincidental papillary thy-
roid microcarcinoma: a systematic review and meta-analysis
of  21329 person-years of follow-up. J  Clin Endocrinol Metab.
2014;99:2834---43.

9. Lundgren CI, Hall P, Dickman PW, Zedenius J. Clinically
significant prognostic factors for differentiated thyroid carci-
noma: a population-based, nested case-control study. Cancer.
2006;106:524---31.

10. Haugen BR,  Alexander EK, Bible KC,  Doherty GM, Mandel SJ,
Nikiforov YE,  et al.  2015 American Thyroid Association mana-
gement guidelines for adult patients with thyroid nodules and
differentiated thyroid cancer: the American Thyroid Association
Guidelines Task Force on Thyroid Nodules and Differentiated
Thyroid Cancer. Thyroid. 2016;26:1---133.

11. Leboulleux S,  Girard E, Rose M, Travagli JP, Sabbah N, Caillou
B, et al. Ultrasound criteria of malignancy for cervical lymph
nodes in  patients followed up for differentiated thyroid cancer.
J  Clin Endocrinol Metab. 2007;92:3590---4.

12. Lee DW,  Ji YB, Sung ES, Park JS, Lee YJ,  Park DW, et  al. Roles
of ultrasonography and computed tomography in the surgical
management of  cervical lymph node metastases in papillary
thyroid carcinoma. Eur J  Surg Oncol. 2013;39:191---6.

13. Wu LM, Gu HY, Qu XH, Zheng J, Zhang W, Yin Y, et al.
The accuracy of ultrasonography in the preoperative diagno-
sis of cervical lymph node metastasis in patients with papillary
thyroid carcinoma: A  meta-analysis. Eur J  Radiol. 2012;81:
1798---805.

14. Ito Y, Tomoda C, Uruno T, Takamura Y,  Miya  A, Kobayashi K,
et al. Preoperative ultrasonographic examination for lymph
node metastasis: usefulness when designing lymph node dissec-
tion for papillary microcarcinoma of  the thyroid. World  J Surg.
2004;28:498---501.

15. Stulak JM, Grant CS, Farley DR, Thompson GB, van Heerden
JA, Hay ID, et  al. Value of  preoperative ultrasonography in the
surgical management of initial and reoperative papillary thyroid
cancer. Arch Surg. 2006;141:489---94, discussion 494-6.

16. Choi YJ, Yun JS, Kook SH, Jung EC, Park YL.  Clinical and ima-
ging assessment of  cervical lymph node metastasis in papillary
thyroid carcinomas. World J  Surg. 2010;34:1494---9.

17. American Thyroid Association (ATA) Guidelines Taskforce on
Thyroid Nodules and DifferentiatedThyroid Cancer, Cooper DS,
Doherty GM, Haugen BR, Kloos RT, Lee SL, et  al. Revised Ame-
rican Thyroid Association management guidelines for patients
with thyroid nodulesand differentiated thyroid cancer. Thyroid.
2009;19:1167-214.

18. Harrell FE Jr, Lee KL, Mark DB. Multivariable prognostic
models: issues in developing models, evaluating assumptions
and adequacy, and measuring and reducing errors. Stat Med.
1996;15:361---87.

19. Hay ID, Grant CS, van Heerden JA, Goellner JR, Ebersold JR,
Bergstralh EJ. Papillary thyroid microcarcinoma: a study of 535
cases observed in a 50-year period. Surgery. 1992;112:1139---46,
discussion 1146-7.

20. Pelizzo MR, Boschin IM, Toniato A, Piotto A, Bernante P, Pagetta
C, et  al. Papillary Thyroid Microcarcinoma (PTMC): prognostic
factors, management and outcome in 403 patients. Eur J  Surg
Oncol. 2006;32:1144---8.

21. Kwak JY, Kim EK, Kim MJ, Son EJ, Chung WY, Park CS, et  al.
Papillary microcarcinoma of the thyroid: predicting factors of
lateral neck node metastasis. Ann Surg Oncol. 2009;16:1348---55.

22. Ito Y, Tomoda C, Uruno T,  Takamura Y, Miya A, Kobayashi K,  et  al.
Clinical significance of metastasis to the central compartment
from  papillary microcarcinoma of  the thyroid. World J Surg.
2006;30:91---9.

23. Wada N,  Duh QY, Sugino K,  Iwasaki H, Kameyama K, Mimura
T, et al.  Lymph node metastasis from 259 papillary thyroid
microcarcinomas: frequency, pattern of occurrence and recur-
rence, and optimal strategy for neck dissection. Ann Surg.
2003;237:399---407.

24. Hay ID, Hutchinson ME,  Gonzalez-Losada T, McIver B, Rei-
nalda ME, Grant CS, et al. Papillary thyroid microcarcinoma:
a study of  900 cases observed in a 60-year period. Surgery.
2008;144:980---7, discussion 987-8.

25. Chow SM, Law SC, Chan JK, Au SK, Yau S, Lau WH. Papillary
microcarcinoma of  the thyroid-Prognostic significance of  lymph
node metastasis and multifocality. Cancer. 2003;98:31---40.

26. Rahbari R, Zhang L, Kebebew E. Thyroid cancer gender disparity.
Future Oncol. 2010;6:1771---9.

27. Mazeh H, Samet Y, Hochstein D, Mizrahi I, Ariel I,  Eid A, et  al.
Multifocality in well-differentiated thyroid carcinomas calls for
total thyroidectomy. Am J  Surg. 2011;201:770---5.

28. Jovanovic L,  Delahunt B, McIver B, Eberhardt NL, Grebe SK.
Most multifocal papillary thyroid carcinoma acquire genetic and
morphotype diversity through subclonal evolution following the
intra-glandular spread of  the initial neoplastic clone. J Pathol.
2008;215:145---54.

29. So YK,  Son YI, Hong SD, Seo MY, Baek CH, Jeong HS, et al.
Subclinical lymph node metastasis in papillary thyroid microcar-
cinoma: a study of 551 resections. Surgery. 2010;148:526---31.

30. Zhang L, Wei WJ, Ji QH, Zhu YX, Wang ZY, Wang Y,  et  al. Risk
factors for neck nodal metastasis in papillary thyroid micro-
carcinoma: a  study of 1066 patients. J  Clin Endocrinol Metab.
2012;97:1250---7.

31. Kim KE, Kim EK, Yoon JH, Han KH, Moon HJ, Kwak JY. Preope-
rative prediction of  central lymph node metastasis in thyroid
papillary microcarcinoma using clinicopathologic and sono-
graphic features. World J Surg. 2013;37:385---91.

32. Bernet V. Approach to the patient with incidental papillary
microcarcinoma. J Clin Endocrinol Metab. 2010;95:3586---92.

33. Kim HS, Choi YJ, Yun JS. Features of papillary thyroid microcar-
cinoma in the presence and absence of lymphocyticthyroiditis.
Endocr Pathol. 2010;21:149---53.

34. Lin KL, Wang OC, Zhang XH, Dai XX, Hu XQ, Qu JM. The BRAF
mutation is predictive of  aggressive clinicopathological charac-
teristics in papillary thyroid microcarcinoma. Ann Surg Oncol.
2010;17:3294---300.

44

http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0210
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0215
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0220
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0225
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0230
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0235
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0240
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0245
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0250
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0255
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0260
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0265
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0270
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0275
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0280
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0285
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0295
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0300
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0305
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0310
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0315
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0320
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0325
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0330
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0335
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0340
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0345
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0350
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0355
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0360
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0365
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0370
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0375


Brazilian  Journal  of Otorhinolaryngology  2022;88(1):36---45

35. Ahn JE, Lee JH, Yi JS, Shong YK, Hong SJ, Lee DH, et al.
Diagnostic accuracy of CT and ultrasonography for evaluating
metastatic cervical lymph nodes in patients with thyroid cancer.
World J Surg. 2008;32:1552---8.

36. Hwang HS, Orloff LA. Efficacy of  preoperative neck ultrasound
in the detection of  cervical lymph node metastasis from thyroid
cancer. Larygoscope. 2011;121:487---91.

37. Roh JL, Park JY, Kim JM, Song CJ. Use of pre-operative ultrasono-
graphy as guidance for neck dissection in patients with papillary
thyroid carcinoma. J  Surg Oncol. 2009;99:28---31.

38. Ito Y, Tomoda C, Uruno T,  Takamura Y, Miya A, Kobayashi K,
et al. Ultrasonographically and anatomopathologically detecta-
ble node metastases in the lateral compartment as indicators

of worse relapse-free survival in patients with papillary thyroid
carcinoma. World J Surg. 2005;29:917---20.

39. Xu D, Lv X, Wang S,  Dai W. Risk factors for predicting central
lymph node metastasis in papillary thyroid microcarcinoma. Int
J Clin Exp Pathol. 2014;7:6199---205.

40. Rosario PW, de Faria S, Bicalho L, Alves MF, Borges MA, Purisch
S, et al. Ultrasonographic differentiation between metastatic
and benign lymph nodes in patients with papillary thyroid car-
cinoma. J Ultrasound Med. 2005;24:1385---9.

41. Delpech Y, Bashour SI, Lousquy R, Rouzier R, Hess  K, Coutant
C, et al. Clinical nomogram to predict bone-only metasta-
sis in patients with early breast carcinoma. Br J  Cancer.
2015;113:1003---9.

45

http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0380
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0385
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0390
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0395
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0400
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0405
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410
http://refhub.elsevier.com/S2530-0539(21)00181-4/sbref0410

	Fatores clínico‐patológicos e características ultrassonográficas pré‐operatórias na previsão de metástase em linfonodos ce...
	Introdução
	Método
	Resultados
	Discussão
	Conclusão
	Financiamento
	Conflitos de interesse
	Referências


