
O

A
f
c

A
H

a

b

c

R
A

h
1
a

Brazilian Journal of Otorhinolaryngology 2022;88(6):902---906

www.bjorl.org

Brazilian Journal of

OTORHINOLARYNGOLOGY

RIGINAL ARTICLE

ssessing  the efficacy  of a modified  crushing  technique
or the management  of concha  bullosa:  a cone  beam
omputer tomography  study

lireza Mesbahi a, Najmeh Movahhedian b, Fatemeh Akbarizadeh b, Amir A.
akimi c, Leila Khojastepour b,∗

Facial  Plastic  Surgery  Clinic,  Fars  Province,  Shiraz,  Iran
Shiraz  University  of  Medical  Sciences,  Department  of  Oral  and  Maxillofacial  Radiology,  Shiraz,  Iran
Beckman  Laser  Institute  and  Medical  Clinic,  Irvine,  United  States

eceived  29  August  2020;  accepted  14  December  2020
vailable  online  20  January  2021

KEYWORDS
Concha  bullosa;
Crushing;
Technique;
Cone  beam  computed
tomography

Abstract
Introduction:  Although  many  surgical  techniques  exist  to  manage  obstructive  concha  bullosa,
there continues  to  be  a  drive  to  find  the  least  invasive  technique  with  the  fewest  complications
and best  results.
Objectives:  The  purpose  of  this  study  is  to  describe  and  assess  the  short-  and  long-term  efficacy
of a  modified  crushing  technique  for  concha  bullosa  management.
Methods:  Patients  who  met  inclusion  criteria  underwent  a  detailed  nasal  examination  and  cone
beam computed  tomography  imaging  prior  to  and  after  septoplasty  with  crushing  surgery  for
obstructive  concha  bullosa.  Patients  were  divided  into  short-  and  long-term  groups  based  on
their followup  period  such  that  the  short-term  group  had  a  mean  followup  of  15.14  months
(range 6---22  months)  and  the  long-term  group  had  a  mean  followup  of  56.66  (range  29---80)
months.
Results: Twenty-four  cases  of  obstructive  concha  bullosa  were  included  in  this  study  with  13
short-term  and  11  long-term  follow-ups.  All  patients  showed  a  significantly  decreased  postoper-

ative CB  size  (p  <  0.001).  There  was  no  correlation  between  age  and  postoperative  CB  change  in
area (p  =  0.39)  and  no  significant  difference  in  the  amount  of  postoperative  CB  area  reduction

between the  short-term  and  long-term  groups  (p  =  0.35).  No  patients  experienced  bleeding,
synechia, conchal  destruction,  or  olfactory  dysfunction  on  followup  evaluations.
∗ Corresponding author.
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Conclusions:  Our  modified  crushing  technique  is  a  simple,  effective,  and  lasting  treatment
option for  concha  bullosa.  From  our  experience,  there  have  been  no  complications  and  no
instances of  concha  bullosa  reformation  during  the  follow-up  period.
© 2021  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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ntroduction

iddle  turbinate  pneumatization,  termed  concha  bullosa
CB),  is  one  of  the  most  common  sinonasal  anatomical
ariations,  reportedly  affecting  between  14%---53.6%  of  the
opulation.1 Although  generally  an  incidental  finding,  CB
an  lead  to  changes  in  mucociliary  activity  and  osteomeatal
arrowing  responsible  for  maxillary  sinus  disease,  nasal  sep-
al  deviation,  and  rhinogenic  headache.2---6 Consequently,
tolaryngologists  have  long  searched  for  an  effective  CB
reatment.

There  is  currently  no  single  ‘‘gold  standard’’  treatment
or  CB.  Rather,  several  operative  techniques  have  been  pre-
iously  described  including  total  resection,  lateral  or  medial
artial  resection,  turbinoplasty,  and  crushing.6 Although
ggressive  resectional  techniques  improve  visualization  of
he  paranasal  sinuses,  they  may  result  in  loss  of  surgical
andmarks,  synechia  formation,  and  destabilization  of  the
iddle  turbinate  secondary  to  extreme  surgical  manipula-

ion  of  bone  and  mucosa.7---9 Turbinoplasty  effectively  treats
B  and  decreases  the  risk  for  synechia  formation,  but  it  is

 more  technically  challenging  procedure  that  may  result  in
ucosal  injury.  As  such,  crushing  has  become  an  increasingly
opular  treatment  option.

Crushing  is  a  more  conservative  and  simple  treatment
or  CB  that  preserves  the  mucosa.  Despite  previous  reports
emonstrating  the  benefits  of  crushing  technique  to  treat
B,3,5,10 its  efficacy  and  the  potential  for  CB  reformation
ollowing  crushing  surgery  has  been  called  into  question.8,11

e  modified  the  crushing  technique  in  order  to  minimize
omplications  and  improve  outcomes  through  a  technically
traightforward  procedure.  Herein,  we  aim  to  describe  this
echnique  and  evaluate  both  its  short-  and  long-term  effi-
acy  in  the  management  of  CB.

ethods

he  protocol  of  this  study  was  approved  by  the  Ethical  Com-
ittee  of  Shiraz  University  of  Medicine  Sciences  (protocol

umber  IR.SUMS.REC.1398.498).

tudy  design

atients  scheduled  for  septoplasty  with  concurrent  CB
urgery  between  June  2012  and  December  2018  were

ncluded  in  this  cross-sectional  study.  Indications  for
B  surgery  included  chronic  rhinosinusitis  unresponsive
o  medical  treatment.  Those  who  had  undergone  prior
inonasal  surgery  were  excluded  from  analysis.  All  patients
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nderwent  a  detailed  nasal  examination  and  cone  beam
omputed  tomography  (CBCT)  imaging  prior  to  surgery.  A
econd  CBCT  examination  and  clinical  reassessment  were
erformed  as  part  of  patients’  postoperative  follow-up.

The  mean  followup  period  for  patients  included  in  the
tudy  was  34.88  months  (range  8---80  months).  Patients  were
lso  divided  into  short-  and  long-term  groups  based  on  their
ollowup  period  such  that  the  short-term  group  had  a  mean
ollowup  of  15.14  months  (range  6---22  months)  and  the  long-
erm  group  had  a  mean  followup  of  56.66  (range  29---80)
onths.

BCT  imaging

oth  pre-  and  postoperative  CBCT  examinations  were  per-
ormed  at  the  same  radiology  center  using  the  VGI  evo
ewTom  ENT  imaging  system  (QR  S.R.L  Company,  Verona,

taly)  at  0.3  mm  voxel  size,  110  kVp,  7.56  mAS,  and  a  stan-
ard  field  of  view.

All  radiographs  were  evaluated  concurrently  by  two  oral
nd  maxillofacial  radiologists  in  coronal  and  axial  planes
ith  slice  thickness  and  slice  intervals  of  1  mm  using  NNT
iewer  software  (NNT  9.21,  Image  Works,  Verona,  Italy)
Fig.  1).  Measurements  in  the  axial  plane  included:  the
ost  anterior-posterior  CB  dimension,  most  medio-lateral
B  dimension,  and  maximum  CB  area.  Measurements  in  the
oronal  plane  included:  maximum  CB  height,  most  medio-
ateral  CB  dimension,  and  maximum  CB  area.

urgical  technique

nder  general  anesthesia,  the  nose  was  prepared  with  cot-
onoid  pledgets  soaked  in  oxymetazoline  solution.  No  other
njections  were  required  at  the  CB  site.  Under  endoscopic
iew,  a horizontal  incision  was  made  with  a  number  12  blade
long  the  inferior  aspect  of  the  CB  from  a  posterior  to  ante-
ior  direction.  A  vertical  incision  was  then  made  with  a
umber  12  blade  along  the  anterior  aspect  of  the  CB,  meet-
ng  the  horizontal  incision  to  form  an  ‘‘L’’.  Both  incisions
ere  infiltrated  through  mucosa  and  underlying  bone.  The
edial  wall  of  the  CB  was  then  lateralized  using  a  blunt

nstrument,  such  as  a  blunt  perichondrial  elevator.  No  dress-
ngs  were  required  upon  completion.

tatistical  analysis
ata  analysis  was  performed  using  the  Statistical  Pack-
ge  for  the  Social  Sciences  (SPSS)  version  17.0  (SPSS  Inc.,
hicago,  IL,  USA).  A  Pearson  correlation  test  was  used  to
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Figure  1  Mean  percent  reduction  of  concha  bullosa  after  mo

ssess  correlation  between  CB  dimensional  changes  with  age
nd  follow-up  duration.  Student’s  t-test  was  used  to  com-
are  dimensional  parameters  before  and  after  the  operation
nd  for  comparison  between  the  short-term  and  long-term
roups;  p-values  less  than  0.05  were  considered  to  be  sta-
istically  significant.

esults

hirteen  patients  (eleven  with  bilateral  CB,  two  with  unilat-
ral  CB,  totaling  24  CB  cases)  were  included  in  this  study.  The
atients’  average  age  was  27.5  ±  4.91  years.  The  short-term

ollowup  group  included  13  cases  of  CB  and  the  long-term
roup  included  11  cases.  No  patients  in  either  group  pre-
ented  with  bleeding,  synechia,  or  conchal  destruction,
uring  follow-up  evaluations.
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Table  1  Comparison  of  concha  bullosa  dimensions  before  and  aft

Pre-operative  (Mean  ±  SD)  Post-

Axial Anterior-posterior  dimension  (mm)  14.4
Medio-lateral  dimension  (mm)  7.01
Maximum  area  (mm2)  76.4

Coronal Maximum height  (mm)  14.7
Medio-lateral  dimension  (mm)  7.17
Maximum  area  (mm2)  72.2

a Student’s t-test.

Table  2  Correlation  between  the  concha  bullosa  dimensional  c
follow-up.

p-valuea

Age  at  operation  

Axial Anterior-posterior  dimension  (mm
Medio-lateral  dimension  (mm)  

Maximum  area  (mm2)  

Coronal Maximum height  (mm)  

Medio-lateral  dimension  (mm)  

Maximum  area  (mm2)  

a Pearson correlation.

90
d  crushing  technique  among  various  dimensional  parameters.

The  average  axial  and  coronal  dimension  measurements
efore  and  after  surgery  are  illustrated  in  Table  1.  All
atients  showed  a  significantly  decreased  post-operative  CB
ize  (p  <  0.001).  There  was  no  correlation  between  age
nd  post-operative  CB  change  in  area  (p  = 0.39)  (Table  2).
here  was  no  significant  difference  in  the  amount  of  CB
rea  change  postoperatively  between  the  short-  and  long-
erm  groups  (p  =  0.35)  (Table  3).  The  greatest  amount  of
ean  dimensional  reduction  seen  postoperatively  occurred

n  either  the  axial  or  coronal  planes  followed  by  the  medio-
ateral  plane  (Fig.  2).
iscussion

n  this  study,  we  introduced  a  novel  modification  of
he  crushing  technique  and  provided  radiologic  evidence

er  modified  crushing  surgery.

operative  (Mean  ±  SD)  p-valuea

0  ±  6.15  12.83  ±  6.22  <  0.001
 ±  2.92  4.50  ±  1.80  <  0.001
8  ±  54.51  45.29  ±  27.91  <  0.001
6  ±  7.22  12.39  ±  6.97  <  0.001

 ±  3.45  4.27  ±  2.30  <  0.001
7  ±  53.71  40.26  ±  34.04  <  0.001

hanges  and  patient’s  age  at  the  time  of  operation  and  at

Follow-up

)  0.957  0.857
0.765  0.243
0.917  0.319
0.691  0.963
0.105  0.386
0.308  0.393

4
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Table  3  Comparison  of  concha  bullosa  dimensional  changes  between  short-term  and  long-term  follow-up  periods.

Short-term  Long-term  p-valuea

Axial Anterior-posterior  dimension  (mm)  15.53  ±  8.93  12.07  ±  10.79  0.400
Medio-lateral  dimension  (mm)  31.14  ±  16.39  38.66  ±  12.86  0.231
Maximum area  (mm2)  36.45  ±  15.65  40.09  ±  12.86  0.545

Coronal Maximum height  (mm)  18.46  ±  19.32  17.64  ±  12.94  0.906
Medio-lateral  dimension  (mm)  3.60  ±  2.14  4.25  ±  1.76  0.433
Maximum area  (mm2) 42.39  ±  20.56  50.35  ±  18.83  0.351

a Student’s t-test.
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igure  2  Cone-beam  computed  tomography  images  demonstr
verall area  in  axial  plane  and  (b)  height  and  medio-lateral  dim

sing  CBCT  that  confirms  CB  size  significantly  decreases
fter  surgery  over  both  the  short-  and  long-term  periods.
mportantly,  none  of  the  patients  included  in  our  study
xperienced  postoperative  complications  like  synechia  for-
ation,  conchal  destruction,  or  CB  reformation.  As  such,  our
ata  supports  that  this  technique  is  an  effective  long-term
reatment  for  CB.

Our  modified  crushing  technique  provides  several  advan-
ages  over  resection  techniques  to  diminish  both  middle  and
uperior  bullous  turbinates’.  It  allows  the  turbinate  size  to
e  more  carefully  manipulated  such  that  the  middle  meatus
an  be  opened  to  the  appropriate  degree.  Its  conservative
ature  circumvents  excess  removal  of  the  normal  bony  walls
nd  ciliated  mucosa  of  the  middle  meatus  commonly  associ-
ted  with  more  aggressive  resection  techniques.  Finally,  it
reatly  lessens  the  risk  for  cerebrospinal  fluid  leakage  that
as  been  reported  with  CB  resection  techniques.12

We  also  demonstrated  both  the  short-  and  long-term  effi-
acy  of  this  technique.  Our  short-term  data  (mean  follow-up
5.14  months)  is  consistent  with  previous  works  on  crushing
echnique,  demonstrating  the  significant  regression  of  CB
ize  devoid  of  CB  reoccurrence  within  a  2  year  period.3,5,10

ur  long-term  data  (mean  followup  56.66  months)  provides
 longer  followup  timeframe  than  any  prior  studies  follow-

ng  the  crushing  technique,  demonstrating  that  the  effects
f  this  technique  are  long-lasting  and  devoid  of  repneumati-
ation.  This  is  an  improvement  over  the  crushing  technique

c
a
l

90
 (a)  anterior-posterior  and  medio-lateral  dimensions  as  well  as
ons  in  coronal  plane.

hich,  although  generally  effective,  has  been  reported  to
esult  in  CB  reformation  over  time.8,11 Nevertheless,  our
esults  should  be  received  with  caution  as  our  sample  size
as  limited.  Accordingly,  we  encourage  continued  post-
perative  monitoring  of  CB  patients  to  ensure  long-term
ymptom  relief.

Although  computed  tomography  (CT)  is  considered  the
‘gold  standard’’  imaging  modality  for  paranasal  sinuses,  we
sed  CBCT  to  measure  pre-  and  postoperative  CB  size.  CBCT
as  several  advantages  over  traditional  CT  imaging  including
ower  radiation  dose,  higher  resolution,  and  lower  scan-
ing  time.13---15 Additionally,  it  provides  three-dimensional
ross-sectional  images  which  offer  objective  non-distorted
isualization  of  the  nasal  cavity,  unlike  two-dimensional
maging  platforms  which  rely  upon  an  operator  to  estimate
eometry  based  upon  a  two-dimensional  projection  of  a
rue  three-dimensional  surface.  CBCT  has  been  previously
emonstrated  to  be  highly  accurate  and  reproducible  in
axillofacial  imaging,  using  linear  measurements  of  axial

nd  coronal  planes.16 To  further  confirm  objective  mea-
urements  of  each  area,  all  radiographs  in  our  study  were
nalyzed  by  two  oral  and  maxillofacial  radiologists  who  pro-
ided  measurements  based  on  consensus.

We  also  investigated  the  impact  of  age  on  our  modified

rushing  surgery  outcomes.  Busaba  previously  reported  that
ge  may  impact  symptomatic  improvement  in  patients  fol-
owing  paranasal  sinus  surgery.17 Specifically,  it  was  shown
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(Isfahan). 2012;9:S57---62.
17. Busaba NY. The impact of a patient’s age on the clinical
A.  Mesbahi,  N.  Movahhe

hat  younger  patients  reported  olfaction  improvement
hereas  older  patients  had  reported  improved  rhinorrhea.
ge  did  not  significantly  impact  objective  changes  in  CB
rea  over  time  following  the  modified  crushing  technique
mong  our  study  sample,  suggesting  that  this  technique
ay  be  effective  regardless  of  age.  However,  we  did  not

xplore  subjective  parameters  in  patient  symptoms  and  our
atient  population  had  a  more  limited  age  range  (18---39
ears  of  age)  compared  to  Basuba’s  study  population.  Future
rospective  studies  are  currently  underway  to  correlate
bjective  changes  in  CB  size  following  the  modified  crush-
ng  technique  with  subjective  changes  in  patient-  reported
utcome  measures.

onclusion

ur  modified  crushing  technique  is  a  safe  and  conservative
reatment  option  for  obstructive  CB.  Through  the  use  of
BCT  radiographs,  we  were  able  to  demonstrate  a  long-term
ignificant  decrease  in  CB  size  following  surgery  without  ref-
rmation.  Future  studies  are  required  to  correlate  patient
ymptom  improvement  with  the  decreased  CB  size.  This  pro-
edure  should  be  considered  in  lieu  of  more  aggressive  CB
anagement  practices  when  applicable.

unding

he  authors  would  like  to  thank  the  Vice  Chancellor  for
esearch,  Shiraz  University  of  Medical  Science  for  supporting
his  investigation  (grant  no 18136).

thics committee approval

he  protocol  of  this  study  was  approved  by  the  Ethi-
al  Committee  of  Shiraz  University  of  Medicine  Sciences
protocol  no IR.SUMS.REC.1398.498).  Informed  consent  was
btained  from  all  individual  participants  included  in  the
tudy.  Patients  signed  informed  consent  regarding  publishing
heir  data  and  radiographs.

onflicts of interest

he  authors  declare  no  conflicts  of  interest.

eferences
1. Zinreich S, Albayram S, Benson M, Oliverio P. The ostiomeatal
complex and functional endoscopic surgery. In: Som P, editor.
Head and Neck Imaging. 4th edition St. Louis, MO: Mosby; 2003.
p. 149.

90
,  F.  Akbarizadeh  et  al.

2. Mandour Z, Kalza R, Elwany S. A simple minimally invasive
technique to reduce the size of pneumatized middle turbinate
(Concha Bullosa). Otolaryngol (Sunnyvale). 2016;6.

3. Tanyeri H, Aksoy EA, Serin GM, Polat S, Turk A, Unal OF.
Will a crushed concha bullosa form again? Laryngoscope.
2012;122:956---60.

4. Ozkiris M, Karacavus S, Kapusuz Z, Saydam L. The impact of
unilateral concha bullosa on mucociliary activity: an assessment
by rhinoscintigraphy. Am J Rhinol Allergy. 2013;27:54---7.

5. Kocak I, Cokler O, Dogan R. Is it effective to use the crushing
technique in all types of concha bullosa. Eur Arch Otorhinolaryn-
gol. 2016;273:3775---81.

6. Ahmed EA, Hanci D, Ustun O, Aydogdu I, Ozdemir E, Karaketir S,
et al. Surgical techniques for the treatment of concha bullosa:
a systematic review. Otolaryngol Open J. 2018;4:9---14.

7. Dogru H, Tuz M, Uygur K, Cetin M. A new turbinoplasty tech-
nique for the management of concha bullosa: our short-term
outcomes. Laryngoscope. 2001;111:172---4.

8. Har-el G, Slavit DH. Turbinoplasty for concha bullosa: a
non-synechiae-forming alternative to middle turbinectomy. Rhi-
nology. 1996;34:54---6.

9. Friedman M, Tanyeri H, Landsberg R, Caldarelli D. Effects
of middle turbinate medialization on olfaction. Laryngoscope.
1999;109:1442---5.

0. Eren SB, Kocak I, Dogan R, Ozturan O, Yildirim YS, Tugrul S.
A comparison of the long-term results of crushing and crushing
with intrinsic stripping techniques in concha bullosa surgery. Int
Forum Allergy Rhinol. 2014;4:753---8.

1. Kieff DA, Busaba NY. Reformation of concha bullosa following
treatment by crushing surgical technique: implication for bal-
loon sinuplasty. Laryngoscope. 2009;119:2454---6.

2. Penttila M. In reference to reformation of concha bullosa fol-
lowing treatment by crushing surgical technique: implication
for balloon sinuplasty. Laryngoscope. 2010;120:1491.

3. Ludlow JB, Johnson BK, Ivanovic M. Estimation of effective
doses from MDCT and CBCT imaging of extremities. J Radiol
Prot. 2018;38:1371---83.

4. Loubele M, Van Assche N, Carpentier K, Maes F, Jacobs R,
van Steenberghe D, et al. Comparative localized linear accu-
racy of small-field cone-beam CT and multislice CT for alveolar
bone measurements. Oral Surg Oral Med Oral Pathol Oral Radiol
Endod. 2008;105:512---8.

5. Lu Y, Liu Z, Zhang L, Zhou X, Zheng Q, Duan X, et al.
Associations between maxillary sinus mucosal thickening
and apical periodontitis using cone-beam computed tomog-
raphy scanning: a retrospective study. J Endod. 2012;38:
1069---74.

6. Moshfeghi M, Tavakoli MA, Hosseini ET, Hosseini AT, Hosseini
IT. Analysis of linear measurement accuracy obtained by cone
beam computed tomography (CBCT-NewTom VG). Dent Res J
presentation of inflammatory paranasal sinus disease. Am J Oto-
laryngol. 2013;34:449---53.

6

http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0005
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0010
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0015
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0020
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0025
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0030
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0035
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0040
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0045
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0050
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0055
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0060
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0065
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0070
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0075
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0080
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085
http://refhub.elsevier.com/S1808-8694(21)00007-0/sbref0085

	Assessing the efficacy of a modified crushing technique for the management of concha bullosa: a cone beam computer tomogra...
	Introduction
	Methods
	Study design
	CBCT imaging
	Surgical technique
	Statistical analysis

	Results
	Discussion
	Conclusion
	Funding
	Ethics committee approval
	Conflicts of interest
	References


