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Abstract:

Aim:

This study aimed at assessing the degenerative changes in the Temporomandibular Joint (TMJ)in elderly patients with posterior edentulous maxilla
and mandibula according to Cone-Beam Computed Tomography (CBCT) data.

Materials and Methods:

The study included 32 patients (64 temporomandibular joints) aged from 50 to 81 years (mean age 62 ± 7.9 years; 16 males and 16 females). TMJs
were visualized on reconstructed parasagittal, paracoronal, and axial sections of the joint. The following changes in bone tissue were evaluated:
condyle flattening, erosion, sclerosis, subchondral cysts, osteophytes. Joint space was evaluated as well.

Results and Discussion:

100% of patients had at least one sign of degenerative changes in TMJ at least on one side. In 19 patients, degenerative symptoms were found only
on  one  side.  The  most  common  sign  was  subchondral  cysts.  It  was  noted  that  the  number  of  degenerative  symptoms  in  male  patients  was
statistically more than in the female group. On the right side, the anterior, superior, and posterior joint spaces had the following values: 2.35 mm,
2.95 mm, and 4.84 mm, respectively. On the left side, the anterior, superior, and posterior joint spaces had the following values: 2.14 mm, 2.3 mm,
and 4.1 mm, respectively.

Conclusion:

Both edentulousness and aging affect the bone structure of TMJ in both genders.
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1. INTRODUCTION

Temporomandibular  Joint  (TMJ)  is  a  complex  joint
containing both bone and soft tissue components [1]. TMJ is a
bilateral synovial joint responsible for the range of mandibula
motions,  that  allows  speaking,  chewing,  and  breathing  [2].
Temporomandibular Joint Diseases (TMD) are a diverse group
of  conditions,  often  with  a  multifactorial  etiology,  that  can
affect  one or  all of  the TMJ components, including  bone and
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soft  tissue  elements  (for  example,  the  articular  disc  and
capsule), supporting elements, and functional elements such as
muscles and ligaments.  TMD are the most common cause of
extraoral  pain  with  a  variety  of  manifestations,  including
muscle pain, preauricular pain, headache, joint sounds such as
clicking  and  crepitus,  and  limited  or  asynchronous  mouth
opening.  Approximately  40-75%  of  the  adult  population  is
asymptomatic  but  they  have  at  least  one  sign  of  joint
dysfunction (noise, mandibular movement disorders, etc.) [3].

Moreover,  age  is  considered  the  main  factor  associated
with  degenerative  changes  in  the  TMJ  [4].  According  to
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different studies, a functional overload, caused by the inability
to replace lost teeth, in the TMJ occurs, which leads to TMD
during  the  entire  aging  process  [5,  6].  TMD associated  with
degenerative changes are characterized by degeneration of the
articular  cartilage  and  bone  tissues  and  can  lead  to  pain,
discomfort,  and  joint  hypomobility  [7].

Cone-beam Computed Tomography (CBCT) and Magnetic
Resonance Imaging (MRI) are some of the methods for three-
dimensional (3D) TMJ evaluation [8, 9].  The morphology of
the TMJ bone components, the integrity of the cortical bone,
and  changes  in  the  subcortical  bone  can  be  observed  with
CBCT with higher sensitivity. CBCT is a relatively low dose
and  cost-effective  imaging  option,  providing  high-quality
images  for  the  diagnostic  evaluation  of  TMJ  bone
abnormalities  [6,  10,  11].  Degenerative  changes  in  the  TMJ
bone  components  include  erosion,  flattening,  sclerosis,
subchondral  cysts,  and  osteophytes.  The  joint  space  also
decreases as a result of the loss of the joint cartilage tissue [3].
Knowledge  of  these  bone  changes  is  fundamental  for  the
diagnosis  of  dysfunctions  associated  with  TMD  [12].

The  aim  of  this  study  was  to  evaluate  the  degenerative
changes of the TMJ in older patients with missing teeth in the
posterior maxilla and mandibula with CBCT.

2. MATERIALS AND METHODS

This  retrospective  study  included  32  patients  (64
temporomandibular joints) aged 50 to 81 years (mean age 62 ±
7.9 years; 16 males and 16 females). Patients were edentulous
in the posterior maxilla and mandibula from seven to 15 years.
The included group had no partial removable dentures (or did
not  use  them  during  the  edentulous  period).  Eight  patients
underwent  periodontal  treatment.  Written  consent  for  CBCT
examination  was  signed  by  all  patients  prior  to  the  exami-
nation.

The following inclusion criteria were applied:

(1) No history of TMD;

(2) No systemic diseases that can affect the structure of the
TMJ components;

(3) No congenital diseases or syndromes;

(4)  Right  and  left  temporomandibular  joints  are  fully
visualized  on  the  CBCT  scans;

(5) Absence of artifacts on CBCT scans.

(6)  Patients  presented  and  complained  of  no  TMD
symptoms.

CBCT-scans  were  obtained  using  an  eXam®  computer
tomography (KaVo, Biberach, Germany) with standard settings
(scan area 23 * 17 cm; voxel size 0.3 mm; 110 kV; 1.6–20 s).
Measurements  were  carried  out  using  OsiriX  MD  10.0
software  (Pixmeo  SARL,  Bernex,  Switzerland).

The  right  and  left  temporomandibular  joints  were
visualized on sagittal (perpendicular to the longitudinal axis of
the condyle),  coronal  (parallel  to the longitudinal  axis  of  the
condyle), and axial sections of the joint. The following changes
in bone tissue were assessed (Fig.  1  and 2):  flattening of the

condyle (flat bone contour), erosion (area of reduced density of
the cortical  bone),  sclerosis  (area of  increased density  of  the
cortical layer), subchondral cysts (osteolytic area of the bone
without destruction of the cortical layer), osteophytes (marginal
bone outgrowths - exostoses).

Fig. (1). Sclerosis area in the posterior joint space (red arrow).

Fig. (2). Subchondral cyst (yellow arrow) and osteophyte (red arrow).

The  articular  space  was  also  assessed  on  the  sagittal
reformat  according  to  the  following  algorithm  (Fig.  3):

Fig. (3). Algorithm for determining joint spaces. The blue line is the
line from the top of the articular tubercle to the petrotympanic fissure;
yellow arrows are the perpendiculars to the line described above and
the bisectors of the angles; AS - anterior joint space, SS - superior joint
space, PS - posterior joint space.

(1) A line is drawn from the top of the articular tubercle to
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the petrotympanic fissure;

(2)  A  perpendicular  is  drawn  from  the  center  of  the
articular  head  to  the  above  line,  then  the  bisectors  of  the
obtained  right  angles  are  built.

(3) Measurements of the anterior,  superior,  and posterior
spaces were carried out along three corresponding lines in the
area of the joint space.

NOVA  analysis  of  variance  was  performed  along  with
student's  test  with a significance level of p <0.05 in StatPlus
software (AnalystSoft Inc. WALNUT, CA, USA) to evaluate
the  results  obtained  and  comparative  characteristics  were
carried  out.

3. RESULTS

In  this  study  of  64  temporomandibular  joints  in  elderly
patients  with  missing  teeth  in  the  posterior  maxilla  and
mandibula using CBCT, 100% of patients had at least one sign
of degenerative changes in the TMJ on at least one side. In 19
patients (59.3% of the total number of patients; 13 women and
6 men), the degenerative sign manifested only on one side. The
remaining 13 patients had degenerative changes in both TMJs.

Table 1. The prevalence of the degenerative changes of the
TMJs according to the CBCT data.

Sign Total
% - of the Total

Number of
Joints (N-

Joints)

Men
% - of the Total

Number of
Joints in Men

(N-Joints)

Women
% - of the Total

Number of
Joints in

Women (N-
Joints)

Erosion 15.6% (10) 18.7% (6) (4)
Flat contour 3.1% (2) 3.1% (1) 3.1% (1)
Subchondral

cysts
34.3% (22) 50% (16) 18.7% (6)

Osteophytes 14.1% (9) 18.7% (6) 9.3% (3)
Sclerosis 20.3%(13) 18.7% (6) 21.8% (7)

Table 2. The values of the anterior, superior, and posterior
spaces  on  the  center  and  right  sides.  The  indicated
difference shows the values between the higher and lower
measurements, regardless of which side it was marked.

Space Right
(mm)

center
(mm)

Difference
(mm)

Number of
Patients
with a

Difference
Above

Average

p-value

Anterior
(AS)

2.35±0.65 2.14±0.73 1.17±0.7 19(59.3%) 0.3

Superior
(SS)

2.95±1.33 2.3±1.07 1.6±0.99 13 (40.6%) 0.1

Posterior
(PS)

4.84±1.88 4.1±1.7 2.4±1.6 15 (46.8%) 0.3

In  general,  the  most  common  symptom  (p  =  0.6)  was
subchondral  cysts  (Table  1)  with  no  statistical  significance,
which is also true for the group of men (p <.05), while sclerosis
was more common in women (p = 0.8). It was also noted that

the  number  of  degenerative  signs  in  men  was  statistically
higher  than  in  women  (p  <.05).

At  the  second stage  of  this  study,  the  space  between the
condylar head and the glenoid fossa of the TMJ was assessed
(Table 2). The difference between the spaces on the right and
left  was  not  statistically  significant.  However,  noteworthy  is
the fact that both on the left and the right, the posterior articular
space was statistically larger (p. <05) than the anterior articular
space, followed by the superior articular space, however, the
difference  between  the  anterior  and  superior  spaces  was  not
significant  at  both  sides.  This  feature  indicates  a  bilateral
displacement  of  the  condylar  head  anteriorly  in  the  closed
position of the temporomandibular joint.

4. DISCUSSION

It  is  known  that  degenerative  joint  diseases  can  also
involve  TMJ,  and  this  feature  is  more  common  in  elderly
patients [13]. Also, a number of studies have argued that the
absence  of  teeth  leads  to  remodeling  of  the  glenoid  fossa,
degeneration, and structural changes in the TMJ [14 - 16]. In
our study, both factors were taken into account simultaneously:
age and missing teeth.

Dumbuya  et  al.  [13]  in  their  study  noted  degenerative
changes in the TMJ in 65.7% of patients on at least one side.
This  prevalence  is  comparable  to  the  findings  of  dos
AnjosPontual et al. [12] with 71% and Massilla et al. [17] with
80%.  In  these  studies,  only  the  age  factor  was  taken  into
account.  In  our  study,  100%  of  patients  had  degenerative
changes  in  at  least  one  TMJ.

In this study, the number of women with at least 1 affected
TMJ  was  higher  than  men.  These  data  are  comparable  with
studies carried out earlier [6, 10, 18]. This feature is explained
by the fact that women have hormonal effects of estrogen and
prolactin, which can increase the degradation of cartilage and
bone  [19].  However,  in  our  study,  men  have  a  greater  total
number of degenerative signs of TMJ.

Nowadays, the prevailing opinion is that the position of the
condyle  can be a  valuable  diagnostic  tool  in  TMD [20].  The
joint spaces of the temporomandibular joint are a critical point,
which  was  considered  as  an  indicator  of  the  possibility  of
condyle movement [21]. Ikeda et al. [22] studied the position
of  the  condyle  in  patients  with  no  signs  of  TMD.  Their
dimensions  of  the  anterior,  superior,  and  posterior  articular
spaces  were  1.3  mm,  2.5  mm,  and  1.6  mm,  respectively.
Imanimoghaddam et al. [23] presented the following data for
the anterior, superior, and posterior articular spaces: 2.3 mm,
3.3 mm, and 2.1 mm, respectively. In this study, the posterior
articular space had higher values.

This feature is associated with the factors, such as density,
width,  and  index,  indicating  the  complexity  of  the  TMJ
trabecular bone, which decreases in patients with missing teeth
[24]. Adaptive changes can occur in the region of the articular
tubercle, and its flattening can be the result of this adaptation,
leading to an anterior displacement of the head of the condylar
process [25].



194   The Open Dentistry Journal, 2021, Volume 15 Khabadze et al.

CONCLUSION

This study showed that the absence of teeth in the posterior
regions  of  both  maxilla  and  mandibula  and  aging  affect  the
bone structures of the TMJ in both genders. CBCT scans can
provide useful information about the position and morphology
of  TMJ  components,  which  can  be  useful  in  diagnosing  the
joint in all patient groups. That is why it should be included in
the diagnosis plan of the patients with posterior maxillary and
mandibular edentulism.

ETHICS  APPROVAL  AND  CONSENT  TO
PARTICIPATE

Not applicable.

HUMAN AND ANIMAL RIGHTS

Not applicable.

CONSENT FOR PUBLICATION

Written consent for CBCT examination was signed by all
patients prior to the examination.

AVAILABILITY OF DATA AND MATERIALS

The data supporting the findings of the article is available
within the article.

FUNDING

None.

CONFLICT OF INTEREST

The  authors  declare  no  conflict  of  interest,  financial  or
otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

Bordoni  B,  Varacallo  M.  Anatomy,  head  and  neck,  temporoman-[1]
dibular joint. StatPearls Publishing 2019.
Camacho JG, Oltramari-Navarro PV, Navarro R de L, et al. Signs and[2]
symptoms  of  temporomandibular  disorders  in  the  elderly.  CoDAS
2014; 26(1): 76-80.
[http://dx.doi.org/10.1590/s2317-17822014000100011]  [PMID:
24714862]
William  C.  Scarfe,  christos  angelopoulos  maxillofacial  cone  beam[3]
computed  tomography:  Principles,  techniques  and  clinical
applications.  Springer  International  Publishing  2018.
Hiltunen K, Peltola JS, Vehkalahti MM, Närhi T, Ainamo A. A 5-year[4]
follow-up of signs and symptoms of TMD and radiographic findings in
the elderly. Int J Prosthodont 2003; 16(6): 631-4.
[PMID: 14714843]
Camacho  JG,  Oltramari-Navarro  PV,  Navarro  RdeL.  Signsand[5]
symptoms  of  temporomandibular  disorders  in  the  elderly.  CoDAS
2014; 26(1): 76-80.
[http://dx.doi.org/10.1590/s2317-17822014000100011]  [PMID:
24714862]
Cömert  Kiliç  S,  Kiliç  N,  Sümbüllü  MA.  Temporomandibular  joint[6]
osteoarthritis:  Cone  beam  computed  tomography  findings,  clinical
features,  and correlations.  Int  J  Oral  Maxillofac Surg 2015; 44(10):
1268-74.
[http://dx.doi.org/10.1016/j.ijom.2015.06.023] [PMID: 26194774]
Zhao YP, Zhang ZY, Wu YT, Zhang WL, Ma XC. Investigation of the[7]
clinical  and  radiographic  features  of  osteoarthrosis  of  the
temporomandibular joints in adolescents and young adults. Oral Surg

Oral Med Oral Pathol Oral Radiol Endod 2011; 111(2): e27-34.
[http://dx.doi.org/10.1016/j.tripleo.2010.09.076] [PMID: 21237425]
Al-Saleh MA, Alsufyani NA, Saltaji H, Jaremko JL, Major PW. MRI[8]
and  CBCT  image  registration  of  temporomandibular  joint:  A
systematic review. J Otolaryngol Head Neck Surg 2016; 45(1): 30.
[http://dx.doi.org/10.1186/s40463-016-0144-4] [PMID: 27164975]
Brooks  SL,  Brand  JW,  Gibbs  SJ,  et  al.  Imaging  of  the[9]
temporomandibular joint: A position paper of the american academy
of oral and maxillofacial radiology. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 1997; 83(5): 609-18.
[http://dx.doi.org/10.1016/S1079-2104(97)90128-1] [PMID: 9159823]
Krisjane  Z,  Urtane  I,  Krumina  G,  Neimane  L,  Ragovska  I.  The[10]
prevalence  of  TMJ  osteoarthritis  in  asymptomatic  patients  with
dentofacial deformities: A cone-beam CT study. Int J Oral Maxillofac
Surg 2012; 41(6): 690-5.
[http://dx.doi.org/10.1016/j.ijom.2012.03.006] [PMID: 22464854]
Bagdasarova  IN,  Gevorkyan  AA,  Pilshchikova  OV.  Radiographic[11]
evaluation of temporomandibular joint in patients with posterior direct
restorations. Endodontics today 2019; 17(4): 3-7.
[http://dx.doi.org/10.36377/1683-2981-2019-17-4-3-7]
dos  AnjosPontual  ML,  Freire  JS,  Barbosa  JM,  Frazão  MA,  dos[12]
AnjosPontual  A.  Evaluation  of  bone  changes  in  the  temporo-
mandibular joint using cone beam CT. Dentomaxillofac Radiol 2012;
41(1): 24-9.
[http://dx.doi.org/10.1259/dmfr/17815139] [PMID: 22184625]
Dumbuya  A,  Gomes  AF,  Marchini  L,  Zeng  E,  Comnick  CL,  Melo[13]
SLS. Bone changes in the temporomandibular joints of older adults: A
cone-beam computed tomography study. Spec Care Dentist 2019; 1-6.
[PMID: 31799710]
Csadó K, Márton K, Kivovics P. Anatomical changes in the structure[14]
of the temporomandibular joint caused by complete edentulousness.
Gerodontology 2012; 29(2): 111-6.
[http://dx.doi.org/10.1111/j.1741-2358.2011.00498.x]  [PMID:
21605161]
Tallents  RH,  Macher  DJ,  Kyrkanides  S,  Katzberg  RW,  Moss  ME.[15]
Prevalence  of  missing  posterior  teeth  and  intraarticular
temporomandibular  disorders.  J  Prosthet  Dent  2002;  87(1):  45-50.
[http://dx.doi.org/10.1067/mpr.2002.121487] [PMID: 11807483]
UnalErzurumlu Z, Celenk P. A radiological evaluation of the effects of[16]
edentulousness on the temporomandibular joint. J Oral Rehabil 2019.
Massilla Mani F, Sivasubramanian SS. A study of temporomandibular[17]
joint  osteoarthritis  using computed tomographic imaging. Biomed J
2016; 39(3): 201-6.
[http://dx.doi.org/10.1016/j.bj.2016.06.003] [PMID: 27621122]
Alexiou K, Stamatakis H, Tsiklakis K. Evaluation of the severity of[18]
temporomandibular joint  osteoarthritic changes related to age using
cone  beam  computed  tomography.  Dentomaxillofac  Radiol  2009;
38(3): 141-7.
[http://dx.doi.org/10.1259/dmfr/59263880] [PMID: 19225084]
Salgado MCM, Marchini  AMPS, Tera TM, Rocha RF, Marchini  L.[19]
Effects  of  estrogen  deficiency  combined  with  chronic  alcohol
consumption on rat mandibular condyle. Braz J Oral Sci 2015; 14(1):
16-22.
[http://dx.doi.org/10.1590/1677-3225v14n1a04]
Ren  YF,  Isberg  A,  Westesson  PL.  Condyle  position  in  the[20]
temporomandibular  joint.  Comparison  between  asymptomatic
volunteers  with  normal  disk  position  and  patients  with  disk
displacement.  Oral  Surg  Oral  Med  Oral  Pathol  Oral  Radiol  Endod
1995; 80(1): 101-7.
[http://dx.doi.org/10.1016/S1079-2104(95)80025-5] [PMID: 7552848]
Galeković NH, Fugošić V, Braut V, Ćelić R. Influence of the hinge[21]
axis transfer modality on the three-dimensional condylar shift between
the centric rela- tion and the maximum intercuspation positions. Acta
Stomatol Croat 2015; 49(1): 36-44.
[http://dx.doi.org/10.15644/asc49/1/5] [PMID: 27688384]
Ikeda K, Kawamura A. Assessment of optimal condylar position with[22]
limited cone-beam computed tomography. Am J Orthod Dentofacial
Orthop 2009; 135(4): 495-501.
[http://dx.doi.org/10.1016/j.ajodo.2007.05.021] [PMID: 19361736]
Imanimoghaddam M, Madani AS, Mahdavi P, Bagherpour A, Darijani[23]
M, Ebrahimnejad H. Evaluation of condylar positions in patients with
temporomandibular  disorders:  A cone-beam computed  tomographic
study. Imaging Sci Dent 2016; 46(2): 127-31.
[http://dx.doi.org/10.5624/isd.2016.46.2.127] [PMID: 27358820]
Kawashima T, Abe S, Okada M, Kawada E, Saitoh C, Ide Y. Internal[24]
structure of the temporomandibular joint and the circumferential bone:
Comparison between dentulous and edentulous specimens. Bull Tokyo

http://dx.doi.org/10.1590/s2317-17822014000100011
http://www.ncbi.nlm.nih.gov/pubmed/24714862
http://www.ncbi.nlm.nih.gov/pubmed/14714843
http://dx.doi.org/10.1590/s2317-17822014000100011
http://www.ncbi.nlm.nih.gov/pubmed/24714862
http://dx.doi.org/10.1016/j.ijom.2015.06.023
http://www.ncbi.nlm.nih.gov/pubmed/26194774
http://dx.doi.org/10.1016/j.tripleo.2010.09.076
http://www.ncbi.nlm.nih.gov/pubmed/21237425
http://dx.doi.org/10.1186/s40463-016-0144-4
http://www.ncbi.nlm.nih.gov/pubmed/27164975
http://dx.doi.org/10.1016/S1079-2104(97)90128-1
http://www.ncbi.nlm.nih.gov/pubmed/9159823
http://dx.doi.org/10.1016/j.ijom.2012.03.006
http://www.ncbi.nlm.nih.gov/pubmed/22464854
http://dx.doi.org/10.36377/1683-2981-2019-17-4-3-7
http://dx.doi.org/10.1259/dmfr/17815139
http://www.ncbi.nlm.nih.gov/pubmed/22184625
http://www.ncbi.nlm.nih.gov/pubmed/31799710
http://dx.doi.org/10.1111/j.1741-2358.2011.00498.x
http://www.ncbi.nlm.nih.gov/pubmed/21605161
http://dx.doi.org/10.1067/mpr.2002.121487
http://www.ncbi.nlm.nih.gov/pubmed/11807483
http://dx.doi.org/10.1016/j.bj.2016.06.003
http://www.ncbi.nlm.nih.gov/pubmed/27621122
http://dx.doi.org/10.1259/dmfr/59263880
http://www.ncbi.nlm.nih.gov/pubmed/19225084
http://dx.doi.org/10.1590/1677-3225v14n1a04
http://dx.doi.org/10.1016/S1079-2104(95)80025-5
http://www.ncbi.nlm.nih.gov/pubmed/7552848
http://dx.doi.org/10.15644/asc49/1/5
http://www.ncbi.nlm.nih.gov/pubmed/27688384
http://dx.doi.org/10.1016/j.ajodo.2007.05.021
http://www.ncbi.nlm.nih.gov/pubmed/19361736
http://dx.doi.org/10.5624/isd.2016.46.2.127
http://www.ncbi.nlm.nih.gov/pubmed/27358820


Degenerative Changes in the Temporomandibular Joint The Open Dentistry Journal, 2021, Volume 15   195

Dent Coll 1997; 38(2): 87-93.
[PMID: 9566125]
Yamada  K,  Tsuruta  A,  Hanada  K,  Hayashi  T.  Morphology  of  the[25]

articular  eminence  in  temporomandibular  joints  and  condylar  bone
change. J Oral Rehabil 2004; 31(5): 438-44.
[http://dx.doi.org/10.1111/j.1365-2842.2004.01255.x]  [PMID:
15140169]

© 2021 Khabadze et al.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

http://www.ncbi.nlm.nih.gov/pubmed/9566125
http://dx.doi.org/10.1111/j.1365-2842.2004.01255.x
http://www.ncbi.nlm.nih.gov/pubmed/15140169
https://creativecommons.org/licenses/by/4.0/legalcode

	Degenerative Changes in the Temporomandibular Joint in Elderly Patients with Posterior Edentulous Maxilla and Mandibula According to Cone-Beam Computed Tomography Data. 
	[Aim:]
	Aim:
	Materials and Methods:
	Results and Discussion:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS
	4. DISCUSSION
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




