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Resumo
Introdução: O desvio do septo nasal é a principal causa de obstrução das vias aéreas superiores.
A obstrução crônica das vias aéreas superiores pode causar lesão miocárdica devido à hipóxia
crônica. Os efeitos da septoplastia nas funções diastólica e sistólica do ventrículo esquerdo não
são bem conhecidos. O índice de desempenho miocárdico é um parâmetro confiável e fácil de
aplicar que reflete as funções cardíacas sistólica e diastólica.
Objetivo: Investigar o efeito da septoplastia nasal no índice de desempenho miocárdico em
pacientes com desvio de septo nasal.
Método: Este estudo prospectivo consistiu em 50 pacientes consecutivos submetidos a septo-
plastia devido a desvio de septo nasal significativo sintomático em S ou C. A ecocardiogarfia
transtorácica foi feita em todos os pacientes antes e 3 meses após a septoplastia. Os índices de
desempenho miocárdico calculados foram comparados.
Resultados: Um valor de indice de desempenho miocárdico ventricular esquerdo significan-
temente maior (0,52 ± 0,06 vs. 0,41 ± 0,04, p < 0,001), tempo mais longo de relaxamento
isovolumétrico (95,0 ± 12,5 vs. 78,0 ± 8,6 ms, p < 0,001), tempo mais longo de contração iso-
volumétrica (45,5 ± 7,8 vs. 39,5 ± 8,6 ms, p < 0,001), tempo de desaceleração mais longo
(184,3 ± 32,5 vs. 163,6 ± 45,4 ms, p = 0,004), maior razão de pico de velocidade transmitral pre-
coce e tardia (E / A) (1,42 ± 0,4 vs. 1,16 ± 0,2, p = 0,006) e menor tempo de ejeção (270,1 ± 18,3
vs. 286,5 ± 25,8 ms, p < 0,001) foram observados antes da septoplastia quando comparados aos
valores obtidos 3 meses após a septoplastia. A fração de ejeção sistólica do ventrículo esquerdo
foi semelhante antes e após a septoplastia (63,8 ± 2,8% vs. 64,6 ± 3,2%, p = 0,224).
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Conclusão:  A  cirurgia  de  septoplastia  não  apenas  reduz  os  sintomas  em  pacientes  com  des-
vio de  septo  nasal,  mas  também  pode  melhorar  o  desempenho  ventricular  esquerdo.  Assim,
o tratamento  precoce  do  desvio  de  septo  nasal  é  sugerido  para  prevenir  possíveis  eventos
cardiovasculares  futuros.
© 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

Existem  várias  doenças  que  levam  à  obstrução  nasal,  como
concha  bolhosa,  hipertrofia  da  concha  nasal  inferior,  poli-
pose  nasal;  entretanto,  o  desvio  do  septo  nasal  (DSN)  ainda
permanece  como  a  principal  causa  etiológica.1,2 Todas  essas
deformidades  causam  diminuição  no  fluxo  de  ar  nasal;  portanto,
a disfunção  autonômica  decorrente  da  hipóxia  e  hipercap-
nia induzidas  desencadeia  arritmias  cardíacas  e  a  septoplastia
demonstrou  reduzir  essas  arritmias  como  consequência.3

A  hipóxia  e  a  hipercapnia  crônicas  podem  causar  lesão
miocárdica  em  pacientes  com  DSN.  A  lesão  miocárdica  pode
causar  insuficiência  cardíaca  devido  à  disfunção  diastólica  sem
disfunção sistólica.  A  insuficiência  cardíaca  se  deve  não  ape-
nas à  disfunção  sistólica  do  ventrículo  esquerdo,  mas  também  à
disfunção diastólica  do  ventrículo  esquerdo.  Há  poucas  variáveis
Doppler-ecocardiográficas  que  combinam  as  medidas  sistólica
e diastólica  do  ventrículo  esquerdo.  A  ecocardiografia  bidi-
mensional  e  a  Doppler-ecocardiografia  fornecem  informações
importantes  sobre  as  funções  sistólica  e  diastólica  do  ventrí-
culo esquerdo.  O  índice  de  desempenho  miocárdico  (IDM)  é  um
parâmetro  ecocardiográfico  confiável  e  facilmente  reproduzível
que reflete  as  funções  miocárdicas  diastólica  e  sistólica.4---6 A
ecocardiografia  foi  usada  recentemente  para  avaliar  as  funções
cardíacas  em  pacientes  com  obstrução  das  vias  aéreas  superi-
ores. Entretanto,  apenas  a  pressão  da  artéria  pulmonar  e  as
funções do  ventrículo  direito  são  avaliadas  na  literatura.  Os
efeitos  da  hipóxia  e  hipercapnia  causados  por  DSN  nas  funções
sistólica  e  diastólica  do  ventrículo  esquerdo  ainda  não  foram
totalmente  estudados.  No  presente  estudo,  nosso  objetivo  foi
avaliar  o  IDM  do  ventrículo  esquerdo  em  pacientes  com  DSN  e
examinar  os  efeitos  da  septoplastia  no  IDM  nesta  população.

Método

População  e desenho  do  estudo

Este  estudo  prospectivo  foi  conduzido  de  acordo  com  a
Declaração de  Helsinque  e  aprovado  pelo  comitê  de  ética  local.
Pacientes  com  DSN  sintomático  e  definitivo  foram  incluídos  na
população  do  estudo.  Obstrução  nasal  persistente  relacionada
ao desvio  septal  a  despeito  de  tratamento  clínico  adequado
por pelo  menos  4  semanas  foi  determinada  como  indicação
de septoplastia.  O  tratamento  clínico  aprimorado  inclui  este-
roides  tópicos  nasais,  descongestionantes  tópicos  ou  orais  ou
uma combinação  de  anti-histamínico/descongestionante  oral.
Endoscopia  nasal,  tomografia  computadorizada  dos  seios  para-
nasais,  exame  nasofaríngeo  e  nasal  por  fibra  óptica  foram  feitos
para excluir  doenças  nasais  adicionais  que  poderiam  causar  ou
contribuir  para  a  obstrução  das  vias  aéreas  superiores.  Pacien-
tes com  sinusite,  rinite  alérgica,  cocha  bolhosa  e  hipertrofia

obstrutiva  da  concha  nasal  inferior,  mais  de  50%  de  obstrução
velofaríngea  e  hipofaríngea  e  hipertrofia  de  tonsila  Grau  3-4
de acordo  com  a  escala  de  Brodsky  foram  excluídos.  Também
foram excluídos  pacientes  com  hipertensão  arterial,  insuficiên-
cia cardíaca,  doença  arterial  coronariana,  doenças  pulmonares
crônicas,  valvopatias,  arritmias  cardíacas  e  anormalidades  de
condução e  pacientes  com  marca-passos.

Foram  incluídos  no  estudo  67  pacientes  consecutivos,  maio-
res de  18  anos,  encaminhados  à  clínica  de  otorrinolaringologia
e submetidos  à  cirurgia  de  septoplastia.  Dezessete  pacien-
tes foram  excluídos  do  estudo  de  acordo  com  os  critérios  de
exclusão.  No  fim,  o  estudo  incluiu  50  pacientes.  O  exame
otorrinolaringológico  foi  feito  em  todos  os  participantes.
Ecocardiografia  e  a  escala  Nasal  Obstruction  Septoplasty  Effec-
tiveness  (NOSE)  foram  aplicadas  em  todos  os  pacientes  antes  e
3 meses  após  a  septoplastia.

Escala  NOSE

A  escala  NOSE  consiste  em  5  subconjuntos  de  um  questioná-
rio: i)  congestão  nasal,  ii)  obstrução  nasal  parcial  ou  completa,
iii) dificuldade  de  respirar  pelo  nariz,  iv)  dificuldade  de  dormir
e v)  dificuldade  de  obter  volume  de  ar  adequado  pelo  nariz
ao esforço,  que  requer  uma  classificação  de  0  a  4,  varia  de
nenhum  problema  a  um  problema  grave  que  corresponde  ao
valor mínimo  de  0  e  valor  máximo  de  20.  Recomenda-se  que
os escores  obtidos  na  escala  NOSE  sejam  multiplicados  por  5,
pois os  escores  das  escalas  de  qualidade  de  vida  são  geralmente
medidos  entre  0  e  100  por  cento.  A  classificação  de  Dreher
foi usada  para  avaliar  o  grau  de  desvio  do  septo  nasal  (0:  sem
desvio,  1:  desvio  leve,  2:  desvio  moderado  e  3:  desvio  grave).7

Técnica  cirúrgica

Incisão  hemitransfixante  ou  incisão  de  Killian  foi  feita  em  todos
os pacientes  sob  anestesia  geral.  Os  retalhos  mucopericondrial
e mucoperiosteal  foram  descolados  e  deslocados  e,  a  seguir,
as estruturas  ósteo-cartilaginosas  foram  removidas,  remodela-
das e  recolocadas  em  posição  adequada  em  ambos  os  lados  do
septo nasal.  Splints  septais  intranasais  vazados  foram  coloca-
dos após  a  sutura  transeptal.  Os  splints  foram  retirados  uma
semana  após  a  cirurgia.  As  cirurgias  de  septoplastia  foram  feitas
por cirurgiões  especializados  e  experientes.

Exame  ecocardiográfico

O  exame  ecocardiográfico  transtorácico  foi  feito  em  todos
os pacientes  antes  e  3  meses  após  a  septoplastia  com
um equipamento  de  ultrassom  Vivid  5S  (General  Electric
Medical System,  Horten,  Noruega)  com  um  transdutor  de
2,0---3,5  MHz.  A  ecocardiografia  Doppler  e  bidimensional  foi  feita
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Figura  1  IDM  derivado  do  Doppler  tecidual.

nas  incidências-padrão  de  acordo  com  as  diretrizes  da  American
Society  of  Echocardiography.8 O  método  de  Simpson  modifi-
cado foi  usado  para  calcular  a  fração  de  ejeção  do  ventrículo
esquerdo  (FEVE).9 Registros  Doppler  de  onda  pulsada  das  velo-
cidades  de  fluxo  mitral  são  obtidos  a  partir  da  incidência  apical
de quatro  câmaras,  coloca-se  o  volume  da  amostra  ao  nível  das
extremidades  dos  folhetos  mitrais  e,  em  seguida,  o  pico  das
velocidades  de  enchimento  transmitral  tardio  (A)  e  precoce  (E)
e a  razão  E/A  foram  medidos.  O  tempo  de  relaxamento  isovo-
lumétrico  (TRIV)  definido  como  o  tempo  entre  o  fechamento
da válvula  aórtica  e  a  abertura  da  válvula  mitral,  o  tempo  de
contração isovolumétrica  (TCIV)  definido  como  o  tempo  entre  o
fechamento  da  válvula  mitral  e  a  abertura  da  válvula  aórtica,
o tempo  de  ejeção  (TE)  definido  como  o  tempo  entre  a  aber-
tura e  o  fechamento  da  válvula  aórtica  foram  medidos  através
de registros  de  ondas  de  pulso  obtidas  do  transdutor  localizado
entre a  via  de  saída  do  VE  e  a  válvula  mitral.  O  IDM  foi  calculado
com a  equação:  IDM  =  (TCIV  +  TRIV)/TE.6 As  medidas  de  Doppler
tecidual  foram  obtidas  a  partir  de  uma  média  de  cinco  ima-
gens consecutivas  de  Doppler  tecidual  por  onda  pulsada  feitas
a partir  de  uma  incidência  apical  de  quatro  câmaras,  com  um
volume  de  amostra  de  2  mm  colocado  na  parede  lateral  do  anel
mitral.  As  medidas  ecocardiográficas  foram  feitas  por  especia-
listas e  cardiologistas  experientes.  O  cálculo  do  IDM  derivado
do Doppler  tecidual  é  apresentado  na  figura  1.

Análise  estatística

O  programa  estatístico  SPSS,  v.  22.0  (Chicago,  EUA)  foi  usado
para as  análises  estatísticas.  Todos  os  valores  são  dados  como
média  ±  desvio-padrão.  O  teste  t  independente  ou  o  teste  U  de
Mann-Whitney  foi  feito  em  cada  grupo  para  comparar  as  variá-
veis numéricas.  A  distribuição  das  variáveis  foi  avaliada  pelo
teste  de  Kolmogorov-Smirnov.  As  variáveis  categóricas  foram
comparadas  com  o  teste  qui-quadrado;  o  valor  de  p  <  0,05  foi
considerado  estatisticamente  significativo.

Resultados

As  características  clínicas  e  os  achados  ecocardiográficos  dos
pacientes  são  apresentados  na  tabela  1.  A  média  de  idade  foi  de
32,6  ±  10,5  anos  e  64%  eram  do  sexo  masculino.  Foi  observado
que a  escala  NOSE  pré-operatória  apresentou  escores  signifi-
cantemente  maiores  quando  comparados  aos  àqueles  obtidos

após  a  septoplastia  (68  ±  10,6  vs.  30,5  ±  10,1,  p  <  0,001).  Um
IDM ventricular  esquerdo  significantemente  maior  (0,52  ±  0,06
vs. 0,41  ±  0,04,  p  <  0,001),  TRIV  mais  longo  (95,0  ±  12,5  vs.
78,0 ±  8,6  ms,  p  <  0,001),  TCIV  mais  longo  (45,5  ±  7,8  vs.
39,5 ±  8,6  ms,  p  <  0,001),  tempo  de  desaceleração  mais  longo
(184,3 ±  32,5  vs.  163,6  ±  45,4  ms,  p  =  0,004),  valores  da  razão
E/A mais  elevados  (1,42  ±  0,4  vs.  1,16  ±  0,2,  p  =  0,006)  e  valores
de TE  mais  curtos  (270,1  ±  18,3  vs.  286,5  ±  25,8  ms,  p  <  0,001)
foram observados  antes  da  septoplastia  em  comparação  com
os valores  obtidos  3  meses  após  a  septoplastia.  As  frações  de
ejeção sistólica  do  ventrículo  esquerdo  e  as  frequências  cardía-
cas foram  semelhantes  antes  e  após  a  septoplastia  (63,8  ±  2,8%
vs. 64,6  ±  3,2%,  p  =  0,224,  76,8  ±  13  vs.  73,2  ±  12  batimen-
tos/min,  p  =  0,546,  respectivamente).  Não  houve  mudanças
significativas  no  IMC,  pressão  arterial  diastólica  e  sistólica  após
a cirurgia  em  comparação  com  os  valores  basais  (23,5  ±  5,3  vs.
22,3 ±  4,8  kg/m2,  p  =  0,068;  122,5  ±  7,4  vs.  120,3  ±  5,2  mmHg,
p =  0,614;  e  74,5  ±  4,8  vs.  73,7  ±  3,5  mmHg,  p  =  0,738,  respecti-
vamente).

Discussão

Este  estudo  mostrou  que  os  valores  de  IDM  diminuíram  signi-
ficativamente  3  meses  após  a  septoplastia  em  pacientes  com
DSN. De  acordo  com  nossos  achados,  o  desempenho  ventricular
esquerdo  apresentava  comprometimento  subclínico  em  pacien-
tes com  DSN  e  esse  comprometimento  pode  ser  reversível  após
a septoplastia.  Que  seja  de  nosso  conhecimento,  este  é  o  pri-
meiro  estudo  que  avaliou  o  IDM,  inclusive  períodos  de  contração
sistólica  e  relaxamento  diastólico  do  ventrículo  esquerdo,  antes
e após  a  cirurgia  de  septoplastia.  O  desvio  do  septo  nasal  é  a
causa mais  comum  da  obstrução  crônica  parcial  ou  completa  das
vias aéreas  superiores.10 Pequenas  alterações  na  patência  nasal
podem  afetar  a  resistência  total  das  vias  aéreas,  porque  a  resis-
tência ao  fluxo  aéreo  nasal  constitui  aproximadamente  metade
da resistência  respiratória.10,11 Recentemente,  tem  havido  um
aumento  do  interesse  nas  complicações  cardiovasculares  da
obstrução das  vias  aéreas  superiores  relacionadas  à  síndrome
da apneia  obstrutiva  do  sono,  que  às  vezes  pode  causar  insu-
ficiência cardíaca  direita,  cor  pulmonale  e  até  mesmo  morte
súbita.12,13 A  maioria  dos  pacientes  com  DSN  não  complicado  é
assintomática  em  relação  ao  aspecto  cardiológico;  no  entanto,
eles ainda  podem  estar  sob  risco  de  futuras  doenças  cardiovas-
culares  que  seriam  diagnosticadas  em  idades  mais  avançadas.
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Tabela  1  Características  clínicas  e  achados  ecocardiográficos  dos  pacientes

Antes  da  septoplastia  3  meses  após  a  septoplastia  p-valor

Idade  (anos) 32,6  ±  10,5
Sexo, masculino  (%)  32  (64)
IMC (kg/m2)  23,5  ±  5,3  22,4  ±  4,9  0,068
PA sistólica  (mmHg)  122,5  ±  7,4  120,3  ±  5,2  0,614
PA diastólica  (mmHg)  74,5  ±  4,8  73,7  ±  3,5  0,738
Escala NOSE  68  ±  10,6  30,5  ±  10,1  <  0,001
Frequência cardíaca  (bat.  /  min)  76,8  ±  13  73,2  ±  12  0,546
FEVE (%)  63,8  ±  2,8  64,6  ±  3,2  0,224
IDM 0,52  ±  0,06 0,41  ±  0,04 <  0,001
TRIV (ms) 95,0  ±  12,5 78,0  ±  8,6 <  0,001
TCIV (ms) 45,5  ±  7,8 39,5  ±  8,6 <  0,001
E/A 1,42  ±  0,4  1,16  ±  0,2  0,006
TE (ms)  270,1  ±  18,3  286,5  ±  25,8  <  0,001
TD (ms)  184,3  ±  32,5  163,6  ±  45,4  0,004

IMC, índice de massa corporal; PA, pressão arterial; NOSE, Nasal Obstruction Septoplasty Effectiveness; FEVE, fração de ejeção sistólica
do ventrículo esquerdo; IDM, Índice de Desempenho Miocárdico; TRIV, tempo de relaxamento isovolumétrico; TCIV, tempo de contração
isovolumétrica; E/A: relação entre os picos de velocidade precoce (E) e tardia (A) do fluxo transmitral; TE, tempo de ejeção; TD, tempo
de desaceleração.

A  cirurgia  de  septoplastia  eficaz  proporciona  melhoria  nas
escalas  de  qualidade  de  vida  relacionada  à  saúde,  não  só  porque
corrige  o  fluxo  aéreo  nasal,  mas  também  porque  esse  rearranjo
tem efeitos  sistêmicos  positivos,  principalmente  no  sistema  car-
diovascular.  Celiker  et  al.  mostraram  que  a  septoplastia  reduz  o
tônus simpático  que  desencadeia  arritmias  cardíacas,  avaliaram
a variabilidade  da  frequência  cardíaca  em  pacientes  com  DSN.14

Yurttas  et  al.  demonstraram  os  efeitos  negativos  da  obstrução
das vias  aéreas  superiores  nas  arritmias  cardíacas  e  melhoria
após a  cirurgia  por  eletrocardiografia  e  análises  de  Holter  em
pacientes  com  DSN.15 Um  dos  efeitos  sobre  as  funções  cardía-
cas relacionadas  ao  DSN  é  um  reflexo  nasocardíaco,  onde  o
arco aferente  do  reflexo  é  representado  pelo  ramo  maxilar  do
nervo trigêmeo  e  o  arco  eferente  pelo  nervo  vago.1 Quando  esse
reflexo  é  elicitado,  se  manifesta  como  apneia,  bradicardia  ou
mesmo assistolia.  Um  estudo  anterior  mostrou  que,  sob  aneste-
sia geral,  a  estimulação  da  mucosa  nasal  com  espéculo  nasal
causou  bradicardia  através  do  reflexo  nasocardíaco.16 Além
disso, foi  demonstrado  que  o  DSN  causa  atividade  parassimpá-
tica crônica  por  estimulação  permanente  desse  arco  reflexo.1

A  ecocardiografia  tem  sido  usada  recentemente  para  ava-
liar as  funções  cardíacas  em  pacientes  com  obstrução  das  vias
aéreas superiores.17 No  entanto,  apenas  a  pressão  da  arté-
ria pulmonar  e  as  funções  do  ventrículo  direito  são  avaliadas
nesses estudos.18---20 Os  efeitos  da  hipóxia  e  da  hipercapnia
causados  pelo  DSN  nas  funções  sistólica  e  diastólica  do  ven-
trículo esquerdo  ainda  não  foram  totalmente  estudados.  Em
nosso estudo,  as  funções  diastólica  e  sistólica  do  ventrículo
esquerdo  em  pacientes  com  DSN  foram  avaliadas  através  de
vários parâmetros  ecocardiográficos  antes  e  após  a  septoplas-
tia. Embora  as  disfunções  sistólica  e  diastólica  apareçam  juntas,
há variáveis  limitadas  do  Doppler  ecocardiograma  que  com-
binam  as  medidas  sistólica  e  diastólica.  Usamos  o  IDM,  que
inclui períodos  de  contração  sistólica  e  relaxamento  diastólico
do ventrículo  esquerdo.21 O  IDM  é  um  método  viável  e  con-
fiável,  pois  não  é  significativamente  afetado  pela  pré-carga,
pós-carga,  localização  do  volume  da  amostra,  idade  e  ritmo
cardíaco.22,23 O  valor  do  IDM  na  disfunção  ventricular  esquerda
foi validado  em  pacientes  com  cardiomiopatia  dilatada  idio-
pática  e  insuficiência  cardíaca  sintomática  com  etiologia  não

isquêmica  ou  isquêmica.24,25 Em  nosso  estudo,  o  IDM  mostrou-se
maior em  pacientes  com  DSN  antes  da  septoplastia.  No  entanto,
foi demonstrado  que  os  níveis  de  IDM  diminuíram  significante-
mente  após  a  cirurgia  de  septoplastia.  De  acordo  com  nossos
achados,  pacientes  com  DSN  apresentam  disfunção  diastólica
ventricular  esquerda  subclínica,  embora  as  funções  sistólicas  do
VE parecessem  clinicamente  normais.  Esse  comprometimento
diastólico  pode  ser  reversível  após  a  septoplastia.  O  comprome-
timento  do  desempenho  ventricular  esquerdo  em  pacientes  com
DSN pode  ser  explicado  pela  hipóxia,  hipercapnia  e  alterações
da pressão  intratorácica  causadas  pelo  DSN.  Além  de  causar
hipóxia e  hipercapnia  através  da  obstrução  direta  das  vias
aéreas superiores,  o  DSN  também  causa  hipóxia  pela  inibição
do reflexo  nasopulmonar,  que  tem  um  efeito  positivo  no  movi-
mento  da  parede  torácica.26 A  hipóxia  em  pacientes  com  DSN
pode causar  disfunção  miocárdica.  Além  disso,  o  comprometi-
mento da  qualidade  do  sono  em  pacientes  com  DSN  também
pode  causar  disfunção  miocárdica.  O  sono  não  é  apenas  um
estado passivo  de  repouso,  é  um  processo  complexo  e  dinâ-
mico. Em  estudos  anteriores,  uma  noite  de  privação  de  sono
demonstrou  estar  fortemente  associada  ao  aumento  da  rigidez
arterial  e  à  disfunção  atrial.27,28 A  privação  de  sono  aguda  tem
alguns  efeitos  neuro-hormonais  em  indivíduos  saudáveis,  como
aumento  dos  níveis  de  secreção  de  tireotrofina,  hormônios  tire-
oidianos,  catecolaminas  urinárias,  tônus  simpático  e  diminuição
do tônus  parassimpático.29---31 Em  relação  aos  parâmetros  Dop-
pler do  VE,  que  representam  todas  as  funções  miocárdicas,  o
aumento  do  IDM,  TRIV,  TCIV  e  TD  pode  ser  uma  consequência
dessas  alterações  neuroendócrinas  emergentes  após  a  privação
do sono.  O  pequeno  tamanho  da  amostra  foi  a  limitação  mais
importante  de  nosso  estudo.  Outra  limitação  é  que  não  fizemos
polissonografia  nos  pacientes  antes  e  após  a  septoplastia  para
avaliar  os  efeitos  da  privação  de  sono  e  compará-los  com  nossos
achados.

Conclusão
A  cirurgia  de  septoplastia  não  apenas  reduz  os  sintomas  em
pacientes  com  DSN,  mas  também  pode  melhorar  o  desempenho
do ventrículo  esquerdo.  O  tratamento  precoce  do  DSN  é  suge-
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rido  para  minimizar  a  possibilidade  de  eventos  cardiovasculares
futuros.
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28. Açar G, Akçakoyun M, Sari I, Bulut M, Alizade E, Özkan B, et al.
Acute sleep deprivation in healthy adults is associated with a
reduction in left atrial early diastolic strain rate. Sleep Breath.
2013;17:975---83.

29. Zhong X, Hilton HJ, Gates GJ, Jelic S, Stern Y, Bartels MN,
et al. Increased sympathetic and decreased parasympathetic
cardiovascular modulation in normal humans with acute sleep
deprivation. J Appl Physiol. 2005;98:2024---32.

30. Leproult R, Copinschi G, Buxton O, Van Cauter E. Sleep loss
results in an elevation of cortisol levels the next evening. Sleep.
1997;20:865---70.

31. Allan JS, Czeisler CA. Persistence of the circadian thyrotropin
rhythm under constant conditions and after light-induced shifts
of circadian phase. J Clin Endocrinol Metab. 1994;79:508---12.

593

http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0160
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0165
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0170
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0175
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0180
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0185
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0190
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0195
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0200
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0205
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0210
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0215
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0220
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0225
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0230
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0235
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0240
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0245
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0250
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0255
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0260
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0265
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0270
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0275
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0280
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0285
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0290
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0295
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0300
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0305
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310
http://refhub.elsevier.com/S2530-0539(22)00096-7/sbref0310

	16.BJORLP-964main_PAG1
	16.BJORLP-964main
	Efeito da septoplastia no desempenho miocárdico ventricular esquerdo em pacientes com desvio de septo nasal
	Introdução
	Método
	População e desenho do estudo
	Escala NOSE
	Técnica cirúrgica
	Exame ecocardiográfico
	Análise estatística

	Resultados
	Discussão
	Conclusão
	Conflitos de interesse
	Referências



