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emporomandibular  Disorder  (TMD)  is  a  disease  according
o  the  International  Statistical  Classification  of  Diseases  a
ignificant  public  health  problem,  which  is  considered  the
ost  common  cause  of  chronic  pain  of  non-dental  origin.1

In  this  regard  due  to  the  anatomical  proximity  between
he  ear  and  the  TMJ,  many  patients  report  an  otological
omplaint  which  may  be  associated  with  a  type  of  TMD
ncluding  tinnitus,  auricular  fullness,  vertigo,  itching,  joint
oise  sensation  and  otalgia;  therefore,  the  first  evaluation
f  the  otolaryngologist  is  common,2 followed  by  oral  and
axillofacial  evaluation  or  a  dental  surgeon  specialized  in

rofacial  pain.
Synovial  Chondromatosis  (CS),  more  common  in  larger

oints  such  as  knee  and  shoulder  andrarelyin  the  TMJ.3 This
athology  is  characterized  by  the  proliferation  of  synovial
issue  with  the  production  of  cartilaginous  nodules  that  are
ocated  in  the  joint  spaces,  usually  the  superior  one,  but
ay  involve  the  inferior  compartment4 and  may  be  attached
∗ Corresponding author.
E-mail: marcelo.cini2@gmail.com (M.A. Cini).
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r  untied  in  the  joint,6 and  in  more  advanced  cases,  may
roliferate  to  extra-articular  spaces.5

Thus,  the  objective  of  this  study  is  to  report  a  rare  case
f  CS  in  the  TMJ  with  a  complaint  of  related  otological
ymptoms  and  with  the  success  through  arthroscopic  surgical
reatment.

ase report

his  study  was  conducted  within  ethical  criteria  and
pproved  by  the  Research  Ethics  Committee  of  the  Universi-
ade  do  Oeste  Paulista  ---  UNOESTE  of  Presidente  Prudente,
razil  with  protocol  number  7770.

Patient  M.C.R.,  37-years  old,  male,  Caucasian,  presented
ith  a  complaint  of  pain  in  the  left  ear  for  one  year.  At

he  beginning  of  the  symptom,  he  sought  an  otolaryngolo-
ist  who  performed  all  the  investigation  through  clinical  and
omplementary  exams,  without  systemic  changes  and  with
toscopy  showing  a  slightly  convex,  translucent,  mobile,  and

ntact  tympanic  membrane.  He  came  to  the  conclusion  that
he  otalgic  complaint  was  not  justified,  and  the  patient  was
orwarded  for  evaluation  by  a  professional  dentist  special-
zing  in  Temporomandibular  Disorders  and  Orofacial  Pain.

gia Cérvico-Facial. Published by Elsevier España, S.L.U. This is an
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igure  1  TMJ  MRI.  In  A,  mouth  closed  and  B  mouth  open  in  th
-months of  surgery.

Through  the  propaedeutic  of  clinical  examination  with-
ut  obtaining  an  image,  Temporomandibular  Disorder  (TMD)
as  diagnosed  as  the  cause  of  the  symptom  and  conserva-

ive  clinical  treatment  was  performed  for  one  year  at  the
xpense  of  physiotherapy  sessions,  photobiomodulation  with
ow  intensity  laser,  electrotherapy,  interocclusal  devices  and
cclusal  adjustments.  However,  due  to  no  improvement  in
he  complaint,  the  patient  was  forwarded  for  evaluation  by
he  dental  specialty  of  Oral  and  Maxillofacial  Surgery.

Afterwards  clinical  examination  and  complementary
maging  (magnetic  resonance  imaging)  it  was  possible  to
bserve  the  presence  of  numerous  free  bodies  (synovial
hondromatosis)  in  the  left  Temporomandibular  Joint  (TMJ)
Fig.  1A  and  B).  The  patient  had  never  had  joint  complaints
reviously  to  the  reported  episode,  had  no  general  health
roblems  and  was  not  using  any  continuous  medication,  only
ymptomatic  medications  for  the  complaint.

The  loco  regional  examination  showed  arthralgia  on  pal-
ation  in  the  left  TMJ  region  with  radiating  to  the  left  ear,

ithout  the  presence  of  noises  or  other  relevant  signs.

The  patient  underwent  arthroscopic  surgery  on  the  left
MJ  with  the  aim  of  removing  free  bodies.  Thirty-four  free
odies  were  found  and  removed  (Fig.  2),  mostly  in  the
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d
l
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2

operative  period.  In  C,  mouth  closed  and  D  mouth  open  within

egion  of  the  retrodiscal  zone  of  the  upper  TMJ  compartment
Fig.  3).  In  the  immediate  postoperative  period,  the  patient
o  longer  had  any  complaints,  and  6-months  after  the  opera-
ion,  a  new  magnetic  resonance  examination  was  requested,
here  the  presence  of  free  bodies  was  not  observed  (Fig.  1C
nd  D).

iscussion

hondromatosis  affecting  the  temporomandibular  joint  is
onsidered  a rare  event.6 Due  to  this  fact,  it  is  common
o  delay  the  correct  diagnosis  of  TMJ  synovial  chondromato-
is,  according  to  a  recent  review,  the  duration  of  symptoms
ntil  diagnosis  seems  to  be  high  about  80%  of  cases  with
uration  of  symptoms  until  diagnosis  on  average  of  2-years,
orroborating  the  data  of  our  present  clinical  case.

Particularly  in  the  case  reported,  an  important  point  that
e  must  discuss  is  that  the  patient’s  symptom  was  isolated,
he  reflex  otalgia,  did  not  present  crackling,  limitation  or
eviation  in  mouth  opening,  common  signs  reported  in  the
iterature  and  presented  in  TMD  and  CS.  Therefore,  what
e  discussed  here  is  that  even  without  common  complaints
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Figure  2  Free  bodies  of  TMJ  synovial  chondromatosis
removed  during  arthroscopic  surgery.
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Figure  3  Arthroscopic  images  of  the  surgical  procedure.  (A)  free  

region of  the  upper  TMJ  compartment;  (C)  free  bodies  in  the  posterio
of the  anterior  compartment  of  the  TMJ,  coming  from  the  posterio
bodies in  the  middle  region  of  the  upper  TMJ  compartment;  (F)  free
free anterior  recess  after  removal  of  free  bodies;  (H)  Middle  region  o
bodies; (I)  Free  retrodiscal  region  after  removal  of  free  bodies.

3

ngology  2023;89(4):101284

f  internal  TMJ  disorders,  CS  can  cause  restricted  otologi-
al  complaints,  however,  arising  from  a  joint  pathology,  even
ithout  presenting  signs  and  symptoms  common  to  temporo-
andibular  disorders.  A possible  explanation  for  this  fact

s  that  the  greatest  amount  of  chondromatosis  free  bod-
es  was  present  in  the  retrodiscal  region,  a  region  of  great
nnervation  and  TMJ  sensitivity,  causing  this  patient’s  reflex
talgia.

The  recommended  treatment  method  for  CS  is
urgical3,7---9 Currently,  some  authors  advocate  a  less
nvasive  technique,  such  as  arthroscopic  surgery,9 however,
nvasive  treatment  using  open  TMJ  surgery  is  the  most
ited  in  the  cases  reported  in  the  literature.7 Open  surgery

emains  valid  as  a  form  of  treatment  up  to  the  present-day,
owever  several  technologies  have  emerged  in  recent
ears  and  are  also  being  applied  to  the  treatment  of
emporomandibular  disorders.

bodies  in  the  retrodiscal  region;  (B)  free  bodies  in  the  middle
r  medial  recess  of  the  TMJ;  (D)  free  body  in  the  anterior  recess
r  region  by  the  flow  of  lysis  and  washing;  (E)  pinching  of  free
-body  clamping  in  the  posterior  medial  recess  of  the  TMJ;  (G)
f  the  upper  compartment  of  the  free  TMJ  after  removal  of  free
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14. Guarda-Nardini L, Piccotti F, Ferronato G, Manfredini D. Syn-
ovial chondromatosis of the temporomandibular joint: a case
description with systematic literature review. Int J Oral Max-
illofac Surg. 2010;39:745---55.
M.A.  Cini,  M.D.  Avel

Currently,  arthroscopic  surgery  for  the  surgical  treatment
f  TMJ  CS  has  been  gaining  ground  due  to  the  positive  results
ith  the  technique.  Cai  et  al.8 demonstrated  good  results  in

 series  of  33  cases  treated  with  arthroscopic  surgery  with  a
ollow-up  of  38  months  without  cases  of  recurrence,  noting
hat  the  advantages  of  this  technique  would  be  less  invisi-
ility,  shorter  surgery  time,  less  scarring  and  less  chance  of
acial  nerve  injury.

An  important  aspect  of  arthroscopic  surgical  treatment  is
he  power  of  navigating  inaccessible  spaces  in  open  surgery.
ai  et  al.10 suggest  starting  with  open  surgery  and  comple-
enting  with  arthroscopic  surgery  to  reach  spaces,  such  as
osterior  and  anterior  recesses,  which  are  difficult  to  visu-
lize  in  open  surgery.  In  this  study,  hidden  free  bodies  were
bserved  in  the  medial  sulcus  of  14  patients  (located  in
he  anterior  recess  of  eight  patients  and  in  the  region  of
he  posterior  recess  of  six  patients)  of  the  36  patients  who
nderwent  first  open  surgery  followed  by  arthroscopy  in  the
tudy.  In  our  case,  we  observed  the  largest  amount  of  free
odies  in  the  medial  region  of  the  retrodiscal  zone,  however,
ith  the  flow  of  lysis  and  washing,  we  observed  the  transfer
f  free  bodies  to  other  spaces  of  the  upper  compartment,
herefore  a  careful  browsing  is  necessary  in  all  areas  of  this
egion.

Currently,  studies  seem  to  suggest  arthroscopic  surgery
hen  the  CS  of  the  TMJ  is  restricted  to  the  upper  intra-
rticular  space  and  open  surgery  when  the  CS  embrace  the
xtra-articular  space.3,11---14 However,  even  when  the  surgery
s  open,  the  use  of  an  arthroscope  is  suggested  for  browsing
he  medial  regions  of  the  joint  capsule.13

onclusion

espite  the  TMJ  synovial  chondromatosis  being  rare,  it  is
mportant  in  the  presence  of  otalgia,  especially  in  cases  of
on-involvement  of  otological  pathologies,  or  when  consid-
ring  TMD’s,  consider  it  as  a  differential  diagnosis  combined
ith  MRI  as  a  complementary  exam  and  decisive  for  reducing

he  time  for  diagnosis.  Finally,  in  cases  of  intra-articular  CS,
rthroscopic  surgery  is  a  viable,  less  invasive,  and  efficient
ption  in  the  treatment  of  TMJ  CS.
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9. Brabyn PJ, Capote A, Muñoz-Guerra MF, Zylberberg I, Rodríguez-
Campo FJ, Naval-Gías L, et al. Arthroscopic management
of synovial chondromatosis of the temporomandibular joint.
Case series and systematic review. J Maxillofac Oral Surg.
2018;17:401---9.

0. Bai G, Yang C, Qiu Y, Chen M. Open surgery assisted with
arthroscopy to treat synovial chondromatosis of the temporo-
mandibular joint. Int J Oral Maxillofac Surg. 2017;46:208---13.

1. Zhao W, Ruan Y, Zhang W,  Yang F. Synovial chondro-
matosis of the temporomandibular joint with 400 loose
bodies: a case report and literature review. J Int Med Res.
2021;49:3000605211000526.

2. Yu Q, Yang J, Wang P, Shi H, Luo J. CT features of synovial
chondromatosis in the temporomandibular joint. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod. 2004;97:524---8.

3. Bai G, Yang C, Qiu Y, Chen M. Open surgery assisted with
arthroscopy to treat synovial chondromatosis of the temporo-
mandibular joint. Int J Oral Maxillofac Surg. 2017;46:208---13.

http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0005
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0010
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0015
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0020
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0025
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0030
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0035
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0040
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0045
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0050
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0055
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0060
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0065
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070
http://refhub.elsevier.com/S1808-8694(23)00052-6/sbref0070

	Chondromatosis of the temporomandibular joint as a cause of reflex otalgia
	Introduction
	Case report
	Discussion
	Conclusion
	Conflicts of interest
	References


