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Abstract

Background  and  objective:  Pelvic  tilt influences  the relative  position  between  total hip  arthro-
plasty (THA)  components.  Changes  in  lumbar  spine  over  time  may  affect  clinical  and radiological
outcomes of THA  during  follow-up.  We  assessed  the evolution  of  pelvic  tilt  and  cup position  after
THA for  a  minimum  follow-up  of  five  years  and  the  possible  appearance  of  complications.
Matherial  and methods:  This  retrospective  study  includes  48  patients  operated  between  2008
and 2012.  Clinical  data,  complication  and  radiological  analysis  included  sacro-femoral-pubic
and acetabular  abduction  angles  on the  anteroposterior  pelvic  view;  and  cup  anteversion  angle
on the  lateral  cross-table  hip  view  according  to  Woo  and  Morrey.  All  assessments  were  done
pre-operatively  and  at  6 weeks,  one,  two  and  five  years  post-operatively.
Results: Mean  sacro-femoral-pubic  decreased  from  60.6◦ preoperatively  to  58.8◦ at  five years
(p > .05),  more  in  females  (from  63.3  to  59.3)  than  males  (58.7  to  58.3).  Acetabular  abduction
increased from  47.3  at  six-week  postoperatively  to  48.2  at  five  years  (p  >  .05)  and  acetabular
anteversion  varied  from  24.3◦ to  36.1◦ (p  < .04).  There  were  four  dislocations:  one  late  recurrent
dislocation  which  required  cup  revision.
Conclusion:  Despite  the  sacro-femoral-pubic  angle  tendency  to  decrease  and  anteversion  ten-
dency to  increase  after  five  years,  larger  studies  with  longer  follow-up  are  needed  to  confirm
the potential  increasing  in  long  term  complications.
© 2021  Published  by  Elsevier  España,  S.L.U.  on  behalf  of  SECOT.  This  is  an  open  access  article
under the CC  BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Evolución  de  la inclinación  pélvica  a  lo  largo  del  tiempo  en  pacientes  intervenidos  de

prótesis  total  de cadera.  Estudio  clínico-radiológico  con  un seguimiento  mínimo  de

cinco  años

Resumen

Antecedentes  y  objetivo:  La  inclinación  pélvica  influye  en  la  posición  relativa  de los  compo-
nentes  de  la  prótesis  total  de cadera  (PTC)  la  cual  a  su  vez  se  puede  modificar  por  los  cambios
evolutivos que  aparecen  en  la  columna  lumbar.  Nuestro  objetivo  es  estudiar  la  variación  de  la
posición de  la  pelvis  y  del componente  acetabular  en  pacientes  con  PTC  durante  5  años  y  las
posibles  complicaciones.
Material  y  métodos: El  actual  estudio  retrospectivo  incluye  48  pacientes  intervenidos  de PTC
entre 2008  y  2012.  Se  recogen  los  datos  clínicos,  complicaciones  y  los  cambios  radiológicos
en relación  a  los  ángulos  sacrofemoropúbicos,  inclinación  acetabular  en  la  radiografía  antero-
posterior de  pelvis  y  la  anteversión  lateral  según  Woo-y-Morrey.  Las  mediciones  se  realizaron
preoperatoriamente,  a las  6 semanas,  al  año,  a  los  dos  años  y  a  los cinco años  de  la  intervención.
Resultados:  El sacrofemoropúbico  disminuyó  de 60,6◦ preoperatorio  a  58,8◦ a  los cinco  años
(p > 0,05),  más en  mujeres  (de  63,3◦ a  59,3◦)  que  en  varones  (de  58,7◦ a  58,3◦).  La  inclinación
acetabular  aumentó  de 47,3◦ a las  seis  semanas  después  de la  PTC  a  48,2◦ a  los cinco  años
(p > 0,05)  y  la  anteversión  de 24,3◦ a 36,1◦ (p <  0,04).  Hubo  cuatro  luxaciones,  una  recurrente
con cirugía  de  recambio.
Conclusiones:  A pesar  de la  tendencia  de la  disminución  del  ángulo  sacrofemoropúbico  y del
aumento  de  la  anteversión  del  componente  acetabular  cinco  años  después  de la  PTC,  se
necesitan estudios  de mayor  número  de casos  y  seguimiento  para  confirmar  si aumentan  las
complicaciones  a  largo  plazo.
© 2021  Publicado  por  Elsevier  España,  S.L.U.  en  nombre  de  SECOT.  Este  es  un art́ıculo  Open
Access bajo  la  licencia  CC BY-NC-ND  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Despite  the excellent  long-term  results  of  total  hip
arthroscopy  (THA),  acetabular  component  replacement
surgery  ---  primarily  due  to  wear,  followed  by late  disloca-
tion  ---  remains  the  most  frequent  revision  surgery.1 Although
the  Lewinnek  safe  zone  has  been  classically  established  for
acetabular  component  positioning,2 recent  large  case  stud-
ies  have  fuelled  further  debate on  the most  appropriate
parameters.3,4 There  are more  factors  for  us to consider
such  as  the  correct  reconstruction  of  the anatomical  centre
of the  hip,  of  the  hip abduction  mechanism  or  the influ-
ence  of the  spino-pelvic  complex4---7 as  positional  changes
in  activities  of  daily  living  such  as  sitting  or  walking  have
been  observed  to  influence  the functional  position  of  the
prosthetic  component.8

Spino-pelvic  alignment  in  the  sagittal  plane  is  a  parame-
ter that  has  gained  in importance  in  recent  years.  Sagittal
balance  is  an  adjustment  of  the  pelvic  and  spinal  parameters
to  allow  a  posture  that  presents  the most  physiological  axis
of  gravity  possible  requiring  the  least  energy  consumption
and is  the  result  of the  morphology  of  the  spine  together  with
compensatory  mechanisms.  Based  on  lateral  radiographs,  in
1998  Beaupere  described  the  three  parameters  most  used
today  and  the  relationship  between  them:  pelvic  incidence,
sacral  slope  (SS) and  pelvic  tilt  or  pelvic  version  (PT),9

these  describe  the sagittal  orientation  of  the  pelvis.  Pelvic
incidence  is  a  fixed anatomical  parameter  specific  to  each
patient,  while  SS  and PT  vary  inversely  proportional  to  pelvic
position.  Among  the sagittal  balance  compensation  mecha-
nisms  that  have  been  described,  the  first  to  be  activated  is

a  change  of  pelvic  retroversion  or  increased  PT.  In ageing,
there  is  a decrease  in lumbar  lordosis,  which  causes  SS  to
decrease  and  PT  to  increase.10 This  verticalization  of  the
pelvis  would result  in increased  anteversion  of  the  acetab-
ular  component  and  affect  the  function  of  the  coxofemoral
joint.11 Therefore,  although  PT  does  not  change  significan-
tly in the immediate  postoperative  period  following  THA,12

with  the  increase  in PT associated  with  ageing,  it  is  likely
there  would  be an  increase  in  anteversion  of  the acetabular
component  with  respect  to the  femoral  stem.

The  main  objective  of  our  study  was  to  test  whether  the
variation  of  PT  over a minimum  follow-up  of  5  years  affects
the  position  of the  acetabular  component  in patients  who
have  undergone  THA.  We  also  studied  the clinical  outcomes
of  these patients,  and the onset  of  potential  associated
complications.

Material  and methods

We  conducted  a  retrospective  observational  study  from
prospective  data  collection  of  patients  undergoing  THA  due
to  coxarthrosis  between  2008  and  2012.  Patients  undergo-
ing  surgery  for  femoral  neck  fractures,  tumours  or  with
associated  neuromuscular  diseases  were  excluded.  Only
patients  treated  with  the same  design  of  cementless  THA
with  BiHapro  cup  (Zimmer-Biomet,  Warsaw,  IN,  USA),  highly
cross-linked  polyethylene  insert  and  Bimetric  stem  (Zimmer-
Biomet)  were  included  in  the  analysis.  All  cases were
implanted  with  a 32  mm diameter  Cr-Co  metal  femoral  head.
We  used  a  posterolateral  approach  with  reconstruction  of
the  capsule  and external  rotators,  or  with  preservation  of
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Figure  1  A)  Measurement  of  SFA.  B)  Woo  and  Morrey  angle
measurement.

the  piriformis,  in all  cases.13 The  postoperative  protocol
included  our  hospital’s  antibiotic  prophylactic,  thromboem-
bolic  and  functional  recovery  recommendations.  Ambulation
with  two  crutches  and partial  weight  bearing  was  allowed
from  day  2  to  6  weeks  postoperatively.  In  addition  to  their
demographic  data,  the  patients  were  classified  into  three
groups  according  to  the  condition  of the  lumbar  spine  at
the  time  of surgery:  group  1, no  or  minimal  degenera-
tive  changes;  group  2, moderate  or  advanced  degenerative
changes;  and  group  3, patients  who  underwent  lumbar  spine
arthrodesis.

Of  the  57  patients  who  underwent  surgery,  48  patients
were  finally  included  with  a mean  age  of  70.2  years  (63---75)
and  58.3%  were  male.  Nineteen  patients  underwent  bilat-
eral  THA.  Although  lumbar  degenerative  signs were  observed
in  all  cases,  in  28  cases  the changes  were  mild,  they  were
moderate  or  severe  in 17  cases,  and  3  underwent  lumbar
arthrodesis.

The  clinical  analysis  of  the patients  included  the Har-
ris  scale  score  (HHS),  which analyses  pain  and  functional
outcomes  before  THA,  at 3  months,  at 1  year  and  at 5
years  following  the  surgery.  For radiological  analysis,  the
anteroposterior  (AP)  projection  of the pelvis  was  used  to
measure  the  sacro-femoral-pubic  angle  (SFP)  and acetabu-
lar  tilt  (AT)  and  pure  lateral  projection  for  cup  anteversion
(AV)  preoperatively,  at  6 months,  1, 2 and  5  years  after  the
surgery.  Although  lateral  radiographs  are frequently  taken
in  spinal  surgery  that  enable  direct  measurement  of  the
sagittal  parameters,  the most  common  projection  in clinical
practice  is the AP  pelvis  radiograph;  therefore,  new  parame-
ters  have  been  sought  to establish  this  relationship  between

the  frontal  plane  and  the sagittal  plane,  such  as  the SFP  ---
the  angle  between  the middle  of  the upper  plateau  of  S1 and
the  centre of one  of the acetabula,  and from  this  to  the  cen-
tre  of the  pubic  symphysis  (Fig. 1A).  Previous  studies  have
validated  the  correlation  of  the SFP  angle  with  PT,  allow-
ing  one  to be calculated  from the  other  using  the formula
PT  = 74.6  −  0.942  ×  (SFP).14 This  method  has  been  described
as  reliable  and  reproducible  in assessing  PT.15 On the lateral
radiograph,  we  used the Woo  and  Morrey  method  to  measure
AV,  which  measures  the  anteversion  of  the cup  with  respect
to  a  line  perpendicular  to  the horizontal  edge  of the  radio-
graph  (the  angle  corresponds  to  the line  tangential  to  the
anterior  edge  of  the  acetabular  cup  and  the  line  perpendicu-
lar  to  the horizontal  of  the  radiograph)16 (Fig.  1B).  The  same
investigator  took  the  measurements  of each  angle  indepen-
dently  from the surgery.  This  same  observer  performed  the
measurements  a second  and  third  time  to  establish  intraob-
server  correlation.

Statistical  analysis

Mean  values  (standard  deviation)  were  used  for  quantita-
tive  variables  and  frequencies  for  quantitative  variables.
The  Student’s  t-test  and  ANOVA  for  independent  samples
and  the  general  linear  model were  used  to analyse  changes
in  clinical  outcome  over time  for different  factors  (lumbar
spine  status  and  uni-  or  bilateral  THA).

Results

Clinical  outcomes  improved  from a mean  preoperative  HHS
of  42.6  (SD:  4.3) to  85.7  (SD:  3.2) at 3 months  following
THA,  90.8  (SD:  2.4)  at 1  year  and  91.2  (SD:  2.4) at  the end
of  follow-up  (p < .001). Forty-four  patients  had  an excellent
outcome  (HHS  >  90)  and  the remaining  four had  a  good  out-
come  (80---90).  Having  undergone  one or  two  THA  and lumbar
spine  status  did  not influence  clinical  outcomes  over  time
in  general  (p <  .05)  (Table  1). However,  the  overall  linear
model  detected  that  the mean  HHS  score  at  three  months
postoperatively  in patients  with  one  THA  was  better  than
in  those  who  had  undergone  surgery  in  both  hips  (p  <  .05)
(Fig.  2). The  same  analysis  showed  that  patients  with  mild
lumbar  osteoarthritis  achieved  a  better  score  than  patients
with  lumbar  arthrodesis  one  year following  THA  and  at the
end  of  follow-up  (Fig.  2B).

The  mean  pre-surgical  SFP  angle  was  60.6◦, evolving  to
60.1◦ at 1  year  and  58.8◦ at  5  years  (p > .05)  (Table 2).
On  analysis  of  the male  and  female  data, the  women  had  a
higher  initial  SFP  angle  (63.3◦ vs.  58.7◦; p < .02).  Throughout
the  revisions,  the SFP  angle  in the  men  changed  by  less  than
1◦ (p  >  .05),  while  the women  showed  a tendency  towards
pelvic  retroversion,  decreasing  by  2.1◦ at one  year  and  up
to  4.1◦ at  five  years  (p < .04).  Indirectly  calculating  PT  using
the  formula  PT  = 4.6 −  0.94  × (SFP)  resulted  in  a  change  in
PT  from  17.4◦ preoperatively  to  19.1◦ postoperatively  at 5
years.  The  AT  of the acetabular  component  assessed  in the
coronal  plane  hardly  changed  throughout  follow-up,  from
47.3◦ to 48.2◦ (p > .05).  On  the  lateral projection,  the AV  of
the  cup  at 6 months  was  24.3◦ and  increased  with  follow-
up  over  time  to  36.1◦, varying  by  11.8◦ in  both  males  and
females  (p <  .03).  Intraobserver  correlation  was  high  for  all
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Table  1  Evolution  of clinical  outcomes  according  to  the  Harris  scale  (mean  SD) in relation  to  lumbar  spine  status  and  having
undergone  one  or  two  THAs.

Preoperative
HHS

HHS  3 months
postopera-
tively

HHS  1  year
postopera-
tively

HHS  at the
end  of
follow-up

p-Value

Lumbar  spine  status  .890
Mild lumbar  osteoarthritis,  n  = 37  43.1  (4.4)  86.2  (3.3)  91.3  (2.3)  91.6  (2.3)
Advanced  lumbar  osteoarthritis,  n  =  14  41.8  (4.3)  85.1  (2.7)  90.6  (1.6)  90.8  (2.1)
Lumbar column  arthrodesis,  n  =  4  40.5  (2.5)  82.5  (3.0)  87.0  (3.5)  88.5  (3.0)
THA 0.570
Unilateral,  n  =  19 43.2  (4.3) 86.4  (3.3) 91.2  (2.1) 91.6  (2.4)
Bilateral,  n  = 29 41.3  (4.1) 84.2  (2.6) 90.0  (2.9) 90.4  (2.3)
Total 42.6  (4.3) 85.7  (3.2) 90.8  (2.4) 91.2  (2.4)

Figure  2  Clinical  evolution  A).  HHS  evolution  in  patients  with  unilateral  vs.  bilateral  THA  (p  <  .05)  B).  Evolution  of  HHS  according
to lumbar  disease  (p  <  .05).

Table  2  Evolution  of  mean  sacro-femoral-pubic  (SFP)  angle  values,  of  acetabular  tilt  and  of  cup  anteversion  over  time.

Mean  Preoperative  6 weeks  1 year  2  years  5 years  p

SFA  (o) 60.6  60.1  59.8  59.1  58.8  >.05
Acetabular tilt  (o)  47.3  47.2  48.3  48.6  48.2  >.05
Cup anteversion  (o)  24.3  24.3  26.4  34.0  36.1  <.03

parameters.  For  the  SFP at all  stages  the  minimum  correla-
tion  was  .977  and  maximum  .989,  in the  case  of lateral  tilt
the  correlation  at each  stage  ranged from  .876  to  .976,  and
the  Woo  and  Morrey  angle  from  .977  to  .983.

At  the  end  of  follow-up  there  were  no  cases  of  asep-
tic  loosening  of  the  prosthetic  components  or  infections.
There  was  one  case  of  periprosthetic  fracture  one  month
following  the  surgery  that  required  femoral  stem  replace-
ment.  Regarding  the  cases  of  instability  (Table  3),  there  was
one  case  of  early  dislocation  before  the first  postoperative
year,  two  cases  of  late  dislocation  of  the  hip contralat-
eral  to  the  hip studied  and  one  late  dislocation  of  the
same  hip,  all  related  to  traumatic  events.  Although  in all
three  cases  the clinical  outcomes  were  good or  excellent,
the  HHS  scores  were  slightly  below the  mean  (86, 86  and

90,  respectively).  Analysing  the  pelvic  parameters  of  the
late  dislocation  cases,  all  three  had  an  increased  SPA  angle
between  2  and  4 (Fig.  3). Three  cases  were  resolved  with
closed  reduction,  but  one  73-year-old  male suffered  further
episodes  at  5 and 6  years  after the  primary  THA  requiring
cup  replacement  to  a dual  mobility  acetabular  component
and  no  further  dislocations  were reported.

Discussion

To  maintain  sagittal  balance,  interactions  between  the lum-
bar  spine,  pelvis  and  hip  joint  require  correct  balance  and
alignment.17 Therefore,  if there  is  an  imbalance  in these
static  and  dynamic  parameters,  compensatory  mechanisms
appear  that  attempt  to  change  the  axes  at the expense  of
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Figure  3  Evolution  of  SFA  and  AV  during  follow-up  A).  SFA  angle  and  B)  Woo  and  Morrey  angle  at one  year.  C and  D)  Evolution  at
5 years.

pelvic  mobility.18 Physiological  ageing,  associated  with  a  loss
of  lumbar  lordosis  and  increased  pelvic  retroversion10 results
in  a  change  in the position  of  the lower  limbs,  with  antev-
ersion  of  the  acetabulum,  hip  extension  and  knee flexion
in  an  attempt  to  rebalance  the sagittal  profile.19 Recent
research  has  confirmed  the  importance  of  these changes
in  the  dynamic  orientation  of  the acetabular  components
and  joint  mobility  in THA.8,11 Although  PT  does  not  change
significantly  in the  short  term  in patients  undergoing  THA
surgery,  there  are  few studies  that assess  the influence  of
the  changes  that  lumbar  spine  ageing  cause  to  the position
of  the  implant.

The  clinical  outcomes  of  the  patients  included  in our
study  were  excellent  or  good  in most  cases,  although  there
were  interesting  observations.  Although  we  did  not  use  a
scale  to  assess  specific  outcomes  in  relation  to  lumbar  pain
and  function,  we  did observe  that  clinical  improvement  was
greater  in  patients  with  mild  lumbar  spine  disease.  Although
poorer  function  could  partially  explain  these  results,  we  are
aware  that  spinal  pain  radiating  to  the hip is  difficult  to
assess.20 In most  patients,  low  back  pain  improves  after  THA,
although  in a  small  percentage  it may  increase  or  recur.  It
is  currently  very  difficult  to  assess  the  influence  of  clinical
outcomes  and  sagittal  imbalance  associated  with  disease  in
patients  undergoing  THA.21

In our  analysis  we  confirmed  that  the changes  observed
in  decreased  SFA and,  therefore,  increased  PT,  at a min-
imum  follow-up  of  five  years,  affect  the position  of the
acetabular  cup.  Although  plain  radiographs  are less  accurate
than  other  techniques  such  as  computed  tomography  or  low-
irradiation  systems  such as  EOS  that  allow  three-dimensional
reconstructions,12,22 the  method  used has  already  been
validated14,15 and  radiological  projections  are routinely
used  and  remain  useful although  performed  in the supine
position.23 There  are  other  measurements  that  can be

assessed  on  plain  anterior  pelvic  radiograph  that  have shown
varying  degrees  of reliability,  SFP  being the most  reliable.24

The  intra-observer  correlation  in  our study  was  high,  and
therefore  the  variables  chosen  seem  reproducible  and reli-
able  for  adequate  follow-up  in the  clinic  over  time.  Several
previous  studies  have  validated  the  correlation  between
the  SFP angle  defined  by  Blondel  with  sagittal  parame-
ters,  in particular  with  PT.9,11,12 Blondel  et  al. managed  to
define  a  relationship  between  the two  following  the for-
mula  PT  = 74.6  −  .942  ×  (SFP).14 In our series  the SFP
evolved  from  60.6◦ to  58.8◦, which  if we  apply  Blondel’s
formula  would imply  a change  in PT  from  17.4◦ to  19.1◦.
This  corresponds  to the expected  increase  in pelvic  retro-
version.  Similarly,  the  change  in  acetabular  anteversion
was  an increase  of  11.8◦.  There  could  be various  expla-
nations  for  these changes,  either  ageing  which causes  an
increase  in lumbar  osteoarthritis  or  the possible  onset  of
osteoporotic  fractures.17 It  is  possible  that  the greater  inci-
dence  of  osteoporotic  fractures  in women25 would  explain
the  greater  pelvic  retroversion  observed  with  respect  to  the
small  change  in men,  although  these would  need  to  be  stud-
ied  during  follow-up  to confirm  this.  The  decrease  in LL  with
the  consequent  change  in  PT  due  to  the interaction  between
the  spine  and  the  pelvis  is probably  the major  factor.

Late  hip  dislocation  is  infrequent,  with  published  rates
ranging  from  0%  to  5%.  However,  when  this  complication
does  occur,  it  has  significant  morbidity  as  it tends  to  recur,26

and together  with  loosening,  it  is  one of  the main  rea-
sons  for  THA  reoperation  in the medium  and  long  term.1,27

The  low incidence  of  this  event  and  its multifactorial  ori-
gin  makes  study  of  its  causality  difficult  and  its  treatment
challenging.  Described  factors  include  those  specific  to  the
patient,  such  as  age,  musculature,  degree  of  patient  col-
laboration  or  previous  interventions,  and  others  specific  to
the  surgical  technique,  such as  the approach  or  the position
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and  size of the  implants.6 Lewinnek  et al.  proposed  a s̈afe
zonef̈or  acetabular  component  placement,  with  a lateral  tilt
of  40◦

±  10◦ with  respect  to  the sagittal  plane  and  an  antev-
ersion  of 15◦

± 10◦ with  respect  to  the  coronal  plane  to
minimise  the risk  of  dislocation  of the  THA.2 Nevertheless,
many  late  dislocations  occur  in  THA  where  the  acetabular
component  is  in the safety zone.28 Progressive  functional
anteversion  of the acetabular  component  associated  with
ageing,  so that  it does  not act dynamically  in  the  safety zone,
has  been  proposed  as  a possible  cause.  It has  been  described
that  in patients  with  degenerative  disc disease,  not only  is
there  a variation  of  PT,  but  functionally  the  acetabulum  also
takes  a  different  functional  position  from  healthy  patients
and  its  anteversion  increases.29 Pelvic  imbalance  is  now  con-
sidered  one of  the main  factors  causing  dislocation  from  the
first  postoperative  year  onwards,  once  the hip  joint  cap-
sule  has  healed.30 In  our  study,  two  males  and  one female
between  the  ages  of  69  and 73  years  had  late  dislocation  and
they  did  not have  a  greater  than  average  decrease  in SFP
angle.  Patient  1,  who  had  dislocation  of the  contralateral
hip,  had  a  an SFP  of 62.7◦ which decreased  to  61.5◦;  patient
2,  also  with  dislocation  of  the contralateral  hip, ranged  from
64◦ to  60◦ and patient  3  from  72◦ to 70◦. These  dislocations
were  related  to  traumatic  events,  and  therefore  variation
in  the  sagittal  profile  does  not  seem  to  have  been  the  main
cause  of instability.  However,  there  are case  reports  in  which
PT  has  varied  significantly  over time,  mainly  secondary  to
osteoporotic  kyphotic  fractures,  and has been  correlated
with  late  anterior  THA  dislocation.31 Finally,  although  the
incidence  of  prosthetic  replacement  surgery  and  dislocation
is  clearly  related  in  series  with  large  numbers  of patients,  in
our  study  no  patient  required  replacement  surgery  and we
could  not  establish  this  relationship.32,33

Our  study  has  several  limitations.  Firstly,  although  the
tendency  was  as  expected,  the follow-up  time  is  only
5  years.  The  progressive  ageing  of  the  population  and
longer-term  follow-up  would  probably  allow  for greater  vari-
ation  in sagittal  parameters.  Secondly,  as  the  radiographs
were  taken  in the  supine  position,  it is  not possible  to
study  the  anteversion  of  the  acetabular  component  in the
patient’s  daily  life;  therefore,  in future  studies  it would
be interesting  to  X-ray  in the  standing  and seated  posi-
tions  to  better  assess  pelvic  changes.  Although  classification
of  lumbar  osteoarthritis  is  based  on  the classic  criteria
of  osteoarthritic  involvement,  the  category  of lumbar  or
lumbosacral  arthrodesis  has been  included  in this  study
due  to  its clinical  implications.  Studies  investigating  more
advanced  imaging  methods  (EOS,  CT)  allow  more  specific
assessment  of  these  changes;  however,  this  study  reflects
routine  clinical  management  with  conventional  radiology.
Similarly,  a larger  number  of  cases  included  in the study
could  provide  more  clinical  and radiological  data  and  more
statistical  power.  Finally,  although  only patients  with  pri-
mary  coxarthrosis  who  underwent  the  same  implant  and
surgical  technique  were included,  the few  cases means  that
the  findings  obtained  should  be considered  preliminary.

Taking  the  above  limitations  into  account,  we  conclude
that  posterior  PT  increases  over the years  in patients  who
undergo  THA,  particularly  females.  These  changes  may
increase  anteversion  of  the acetabular  component  and  influ-
ence  the increase  in  the  dislocation  rate  in  the  medium  to
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long  term.  Studies  with  larger  numbers  of cases are needed
to  confirm  these  preliminary  findings.

Level of evidence

Level  of  evidence  IV.

Conflict of  interests

The authors  have  no conflict  of  interests  to  declare.

References

1. García-Rey E, Carbonell-Escobar R,  Cordero-Ampuero J, García-
Cimbrelo E. Outcome of a hemispherical porous-coated
acetabular component with a proximally hydroxyapatite-coated
anatomical femoral component AN UPDATE at 23 to 26  YEARS’
FOLLOW-UP. Bone Jt  J. 2019:378---85, 101 B.

2. Lewinnek G, Lewis J, Compere C, Zimmerman J. Dislocations
after total hip-replacement arthroplasties. J  Bone Jt  Surg Am.
1978;60:217---20.

3. Callanan MC, Jarrett B, Bragdon CR, Zurakowski D, Rubash HE,
Freiberg AA, et al. The John Charnley award: risk factors for cup
malpositioning: quality improvement through a joint registry at
a tertiary hospital. Clin Orthop Relat Res. 2011;469:319---29.

4. Esposito CI, Gladnick BP, yu Lee Y,  Lyman S, Wright TM, Mayman
DJ, et al. Cup position alone does not predict risk of dislocation
after hip arthroplasty. J Arthroplasty. 2015;30:109---13.

5. Timperley AJ, Biau D,  Chew D, Whitehouse SL. Dislocation after
total hip replacement --- there is no such thing as a safe zone
for socket placement with the posterior approach. HIP Int.
2016;26:121---7.

6. García-Rey E, García-Cimbrelo E. Abductor biomechanics clin-
ically impact the total hip arthroplasty dislocation rate. A
prospective long-term study. J  Arthroplasty. 2016;31:484---90.

7. Rivière C, Hardijzer A, Lazennec JY, Beaulé P, Muirhead-Allwood
S, Cobb J, et al. Spine-hip relations add understandings to the
pathophysiology of  femoro-acetabular impingement: a system-
atic review. Orthop Traumatol Surg Res. 2017;103:549---57.

8. Pierrepont J,  Hawdon G,  Miles BP, O’Connor B, Baré J, Walter LR,
et al. Variation in functional pelvic tilt in patients undergoing
total hip arthroplasty. Bone Jt  J. 2017:184---91.

9. Legaye J,  Duval-Beaupère G,  Hecquet J, Marty C. Pelvic inci-
dence: a fundamental pelvic parameter for three-dimensional
regulation of spinal sagittal curves. Eur Spine J.  1998;7:99---103.

10. During J, Goudfrooij H,  Keessen W,  Beeker TW, Crowe A. Toward
standards for posture: postural characteristics of  the lower back
system in normal and pathologic conditions. Spine (Phila. Pa.
1976). 1985;10:83---7.

11. Esposito CI, Miller TT, Kim HJ, Barlow BT, Wright TM, Padgett
DE, et al. Does degenerative lumbar spine disease influ-
ence femoroacetabular flexion in patients undergoing total hip
arthroplasty? Clin Orthop Relat Res. 2016;474:1788---97.

12. Murphy WS, Klingenstein G,  Murphy SB, Zheng G.  Pelvic tilt is
minimally changed by total hip arthroplasty hip. Clin Orthop
Relat Res. 2013;471:417---21.

13. Kim YS, Kwon SY, Sun DH, Han SK, Maloney WJ. Modified poste-
rior approach to total hip arthroplasty to enhance joint stability.
Clin Orthop Relat Res. 2008;466:294---9.

14. Blondel B, Schwab F,  Patel A, Demakakos J, Moal B, Farcy JP,
et al. Sacro-femoral-pubic angle: a coronal parameterto esti-
mate pelvic tilt. Eur Spine J.  2012;21:719---24.

15. Ragsdale MI, Wong FS, Boutin RD, Meehan JP.  Pelvic tilt eval-
uation from frontal radiographs: the validity, interobserver

reliability and intraobserver reproducibility of the sacro-
femoral-pubic parameter. J  Arthroplasty. 2017;32:1665---9.

16. Woo R, Morrey B. Dislocations after total hip arthroplasty. J
Bone Jt Surg. 1982, 64-A.

17. Pizones J, García-Rey E. Pelvic motion the key to understanding
spine-hip interaction. EFORT Open Rev. 2020;5:522---33.

18. Diebo BG, Varghese JJ, Lafage R, Schwab FJ, Lafage V.  Sagittal
alignment of the spine: What do you need to know? Clin Neurol
Neurosurg. 2015;139:295---301.

19. Barrey C, Roussouly P, Perrin G,  le  Huec JC. Sagittal bal-
ance disorders in severe degenerative spine. Can we identify
the compensatory mechanisms? Eur Spine J.  2011;20 Suppl
5:626---33.

20. Saito J, Ohtori S,  Kishida S, Nakamura J,  Takeshita M, Shige-
mura T,  et al.  Difficulty of diagnosing the origin of  lower leg
pain in patients with both lumbar spinal stenosis and hip joint
osteoarthritis. Spine (Phila Pa 1976). 2012;37:2089---93.

21. Innmann MM, Merle C, Gotterbarm T,  Ewerbeck V, Beaulé PE,
Grammatopoulos G, et al.  Can spinopelvic mobility be predicted
in patients awaiting total hip arthroplasty? A prospective, diag-
nostic study of  patients with end-stage hip osteoarthritis. Bone
Jt J. 2019:902---9.

22. Lazennec JY, Rousseau MA, Rangel A, Gorin M,  Belicourt C,
Brusson A, et al. Pelvis and total hip arthroplasty acetabu-
lar  component orientations in sitting and standing positions:
measurements reproductibility with EOS imaging system ver-
sus conventional radiographies. Orthop Traumatol Surg Res.
2011;97:373---80.

23. Tamura S, Nishihara S, Takao M, Sakai T, Miki H, Sugano N,
et al. Does pelvic sagittal inclination in the supine and stand-
ing positions change over 10 years of follow-up after total hip
arthroplasty? J. Arthroplasty. 2017;32:877---82.

24. Tannast M, Murphy SB, Langlotz F, Anderson SE, Siebenrock KA.
Estimation of pelvic tilt on anteroposterior X-rays----a compari-
son of  six parameters. Skeletal Radiol. 2006;35:149---55.

25. Van Staa TP, Dennison EM, Leufkens HGM, Cooper C. Epidemiol-
ogy of fractures in England and Wales. Bone. 2001;29:517---22.

26. Itokawa T, Nakashima Y, Yamamoto T, Motomura G, Ohishi M,
Hamai S, et al. Late dislocation is associated with recurrence
after total hip arthroplasty. Int Orthop. 2013;37:1457---63.

27. Delaunay C, Hamadouche M, Girard J,  Duhamel A. What are the
causes for failures of  primary hip arthroplasties in France? Clin
Orthop Relat Res. 2013;471:3863---9.

28. Abdel MP, von Roth P, Jennings MT, Hanssen AD, Pagnano MW.
What safe  zone? The vast majority of dislocated THAs are within
the lewinnek safe zone for acetabular component position. Clin
Orthop Relat Res. 2016;474:386---91.

29. Klemt C, Limmahakhun S, Bounajem G,  Xiong L,  Yeo I,  Kwon
Y-M. Effect of  postural changes on in  vivo pelvic tilt and func-
tional component anteversion in total hip arthroplasty patients
with lumbar disc degenerations. Bone Joint J.  2020:1---7,
http://dx.doi.org/10.1302/0301-620x.102b9.bjj-2020-0777.r1.

30. Heckmann N, McKnight B, Stefl M, Trasolini N, Ike H, Dorr LD.
Late dislocation Following total hip arthroplasty. Spinopelvic
imbalance as a causative factor. J Bone Jt  Surg Am.  2018;100,
1854---3.

31. Kobayashi H, Nakashima Y, Yamamoto T, Motomura G, Kana-
zawa M, Takagishi K, et  al. Late anterior dislocation due to
posterior pelvic tilt in total hip arthroplasty. Open Orthop J.
2016;10:206---12.

32. Buckland AJ, DelSole EM, George SG, Vira S, Lafage V,  Errico TJ,
et al. Sagittal pelvic orientation: a comparison of two methods
of measurement. Bull Hosp Joint Dis. 2017;75:234---40.

33. Malkani AL, Garber AT, Ong KL, Dimar JR, Baykal D, Glassman
SD, et  al. Total hip arthroplasty in patients with previous lum-
bar fusion surgery: are there more dislocations and revisions? J
Arthroplasty. 2018;33:1189---93.

407

http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0005
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0010
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0015
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0020
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0025
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0030
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0035
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0040
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0045
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0050
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0055
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0060
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0065
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0070
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0075
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0080
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0085
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0090
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0095
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0100
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0105
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0110
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0115
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0120
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0125
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0130
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0135
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0140
dx.doi.org/10.1302/0301-620x.102b9.bjj-2020-0777.r1
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0150
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0155
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0160
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165
http://refhub.elsevier.com/S1988-8856(21)00082-1/sbref0165

	Posterior pelvic tilt evolution in patients undergoing total hip arthroplasty. A minimum 5-years follow-up clinico-radiolo...
	Introduction
	Material and methods
	Statistical analysis

	Results
	Discussion
	Level of evidence
	Conflict of interests
	References


