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Temporomandibular joint Osteoarthritis (TMJ OA) is a subtype of temporomandibular disorders (TMDs) and
refers to a debilitating degenerative disorder involving inflammatory conditions accompanying bone changes of
the TMJ. Once the physical load exceeds physiologic resistance of TMJ, gradual damage to the cartilage layer
occurs and leads to bone destruction with various signs and symptoms related to the defect of adjacent tissues.

TMJ OA is a relatively common phenomenon, not only in patients complaining of TMJ symptoms, but also
found incidentally through radiographs taken for any other dental treatments. TMJ OA is known to be more
common in women and related to age closely, but the results of the studies are inconsistent.

Deformity of the TMJ condyle due to OA can be easily confirmed with radiography and diagnosis is becom-
ing more effective with the development of imaging modalities such as computed tomography. Also, as osseous
changes of TMJ OA cause dysfunction of TMJ due to pain and/or restriction of motion and eventually can lead
to irreversible changes in occlusion and facial morphology, accurate and in-depth understanding based on sci-
entific evidence is essential for dentists. Therefore, this review on the basis of the documents published so far
will describe the pathophysiologic mechanisms, epidemiology and diagnosis of TMJ OA.
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tumor necrosis factor (TNF)-a7} #-2J5HA &4
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abilityoll Tl L st¥=d, seahoh AMD AR ok AAR A S & R A 25 Al Ho]
£ £=0.1622 7= (poor), MRIE= £=04622 HE Ik 31l o] 2504 fdZo] A4 He 45l
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A, BT Z2WEFY] DS AP the AR |, o] A 7% uhE W= Solee 42055
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(indeterminate)oto] Xt 7]520]] ZLFHA|7] K] QEo)Tt.
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A4 (osteophytey= B2 HdZol Igget e,  Fstol B 2 Ao, iHg 95 ez IF=A o=
(4) 273} (sclerosisy= ot A H9IU T ARHEL] 4 vk B vp ok, sjefakro] 342 €

oA wEZHe] FAL SV AdH, 5) AEdHEE e ZE G FA49 27|HAIE QJulsh=t| 5],
(subchondral cyst)> AW o] FAZQ Z4AF HYSh} Z54A12] /42 27]9] Hslo|, 2743}
wjelo] M| o] FAH M5 (cavity)S TIHCH), U HEok= 3R] Bl g vhgsh= A 2 2ot

o] $BE BES BUA] WAl el 2 A

5] A= —3],0:]]:]_49 63)
QI71ol| Tt =)= A o]0l A =T, o] tAl & &9 JAolu Fohdgol ke ] g2 d=
7H] EHst FE7F B 5UE] ARl g 7 o Aol g Tt Ao HEsh A ST
A= = Aoz Hrt 19929 Dworkind} LeRe-  ofl =3He Z7sh= Z3A R 9] H2Q1 A2 B0
sche= B3 a4 A4 A 71& RDC/TMD)}S  F551H, ol= sletalko] ety #sh A4 Hrt
AQket vl 9lom 20149 A Aoff Ak 71E & sieuiRe] nEdEEe] AxAgo] 3] MAIQ
(DC/TMD)}E 714 &dsidl=tl ol= @A gd 4 dadolud Sddolg =3 @ A= o &
o] el Aol A 7Hg wol ARSEl= AetrlEe]  whdRith= Lol o, T u 2 WAL AR A 91

T} o] At 7] wa e A g

N
N
)
v
SN
o
e

368 | LHStRITOIAEEIR| K613 K5S 2023

Bl Tt e Wsjo] dhat S s mrke 94
W} ofalo] B B9 HEEA] CTS 2 Zlo] A
A, CT 48 BET v 7o) e 24 wrk



302 Ed 229 22542 43} 2] 3]
Hh8-S 235 a7t 2|4 BE2 2]l W)
E ZLd), o] o T Juke MY} 57| % s, Al
73} @yto] FHe} ), T80t AL 44 &
AE]o] P58 BHIRE 50| fHEY| T S, slet
e AF ST FHIE Ho7|k P2, &
2t ol52 THA| A& 20} S5l A, Al HAl9]
A7 24 B8 AR YIS a1 o Ao ot
2t A-S5HAY A FE AU 28t B W7 & Sl
59] o] B A7 e oldt F3a el A
o2 g Ao g olFfsty, 15 IHSIE I E

03

1. Rasmussen OC: Temporomandibular arthropathy. Clinical, ra—
diologic, and therapeutic aspects, with emphasis on diagnosis.
Int J Oral Surg 1983, 12(6):365-397.

2.NNM MK: Osteoarthritis. Switzerland: Springer International
Publishing; 2015.

3. Kuroda S, Tanimoto K, Izawa T, Fujihara S, Koolstra JH, Tana-
ka E: Biomechanical and biochemical characteristics of the
mandibular condylar cartilage. Osteoarthritis Cartilage 2009,
17(11):1408-1415.

4. Bibb CA, Pullinger AG, Baldioceda F: The relationship of undif-
ferentiated mesenchymal cells to TMJ articular tissue thickness.
J Dent Res 1992, 71(11):1816-1821.

5. Klinge RF: The structure of the mandibular condyle in the mon—
key (Macaca mulatta). Micron 1996, 27(5):381-387.

6. Stegenga B, de Bont LG, Boering G, van Willigen JD: Tissue
responses to degenerative changes in the temporomandibular
joint: a review. J Oral Maxillofac Surg 1991, 49(10):1079-1088.

7. Mao JJ, Rahemtulla F, Scott PG: Proteoglycan expression in the
rat temporomandibular joint in response to unilateral bite raise. J

]
Mo

Hog sH ABY| At ud

i

a9

fjo

T

2 SHoMe g8E HEde
5

S
=
<k
£
kil
A
ok
> (o

r

D )

o)

N
—

fin}
)
ul
0,
in,
fr ¢
=
4
2
o)
k1
ofx
ko
_?lﬂ
19,
o_r‘lt
filo
9;—"‘
Y,
o)
K

« E

Dent Res 1998, 77(7):1520-1528.

8. de Bont LG, Boering G, Havinga P, Liem RS: Spatial arrange-
ment of collagen fibrils in the articular cartilage of the mandibular
condyle: a light microscopic and scanning electron microscopic
study. J Oral Maxillofac Surg 1984, 42(5):306-313.

9. Tanaka E, Detamore MS, Mercuri LG: Degenerative disorders of
the temporomandibular joint: etiology, diagnosis, and treatment.
J Dent Res 2008, 87(4):296-307.

10. Nitzan DW: The process of lubrication impairment and its in—
volvement in temporomandibular joint disc displacement: a
theoretical concept. J Oral Maxillofac Surg 2001, 59(1):36-45.

11. Krisjane Z, Urtane |, Krumina G, Neimane L, Ragovska I: The
prevalence of TMJ osteoarthritis in asymptomatic patients
with dentofacial deformities: a cone—beam CT study. Int J Oral
Maxillofac Surg 2012, 41(6):690-695.

12. Matsumoto R, loi H, Goto TK, Hara A, Nakata S, Nakasima A,
Counts AL: Relationship between the unilateral TMJ osteoar—
thritis/ostecarthrosis, mandibular asymmetry and the EMG ac—
tivity of the masticatory muscles: a retrospective study. J Oral

ChstR|ztolArESIX| K613 K52 2023 | 369

o}
=

T [
r_l
o
o
2
fu)

_orlg
Py

K|
10
o rp
M,
&
10
N
L
o
&




Korean Dental Association

i

#

rok
Jm

o 3)

Rehabil 2010, 37(2):85-92.

13. Pufe T, Lemke A, Kurz B, Petersen W, Tillmann B, Grodzin—
sky AJ, Mentlein R: Mechanical overload induces VEGF in
cartilage discs via hypoxia-inducible factor. Am J Pathol 2004,
164(1):185-192.

14. Engsig MT, Chen QJ, Vu TH, Pedersen AC, Therkidsen B, Lund
LR, Henriksen K, Lenhard T, Foged NT, Werb Z et al: Matrix
metalloproteinase 9 and vascular endothelial growth factor are
essential for osteoclast recruitment into developing long bones.
J Cell Biol 2000, 151(4):879-889.

15. Niida S, Kaku M, Amano H, Yoshida H, Kataoka H, Nishikawa S,
Tanne K, Maeda N, Nishikawa S, Kodama H: Vascular endothe—
lial growth factor can substitute for macrophage colony-stim-
ulating factor in the support of osteoclastic bone resorption. J
Exp Med 1999, 190(2):293-298.

16. Tanaka E, Aoyama J, Miyauchi M, Takata T, Hanaoka K, Iwabe
T, Tanne K: Vascular endothelial growth factor plays an impor-
tant autocrine/paracrine role in the progression of osteoarthritis.
Histochem Cell Biol 2005, 123(3):275-281.

17. Tanaka S, Hamanishi C, Kikuchi H, Fukuda K: Factors related
to degradation of articular cartilage in osteoarthritis: a review.
Semin Arthritis Rheum 1998, 27(6):392-399.

18. Abramson SB, Attur M, Yazici Y- Prospects for disease modi-
fication in osteoarthritis. Nat Clin Pract Rheumatol 2006,
2(6):304-312.

19. Huang K, Wu LD: Suppression of aggrecanase: a novel protec—
tive mechanism of dehydroepiandrosterone in osteoarthritis?
Mol Biol Rep 2010, 37(3):1241-1245.

20. Grootveld M, Henderson EB, Farrell A, Blake DR, Parkes HG,
Haycock P: Oxidative damage to hyaluronate and glucose in
synovial fluid during exercise of the inflamed rheumatoid joint.
Detection of abnormal low-molecular-mass metabolites by
proton-n.m.r. spectroscopy. Biochem J 1991, 273(Pt 2):459-
467.

21. Tanaka E, Detamore MS, Tanimoto K, Kawai N: Lubrication of
the temporomandibular joint. Ann Biomed Eng 2008, 36(1):14~
29.

22. Greenwald RA: Effects of oxygen—derived free radicals on con-
nective tissue macromolecules: inhibition by copper-penicilla—
mine complex. J Rheumatol Suppl 1981, 7:9-13.

23. Ohno-Nakahara M, Honda K, Tanimoto K, Tanaka N, Doi T, Su-
zuki A, Yoneno K, Nakatani Y, Ueki M, Ohno S et al: Induction
of CD44 and MMP expression by hyaluronidase treatment of
articular chondrocytes. J Biochem 2004, 135(5):567-575.

24. Cevidanes LH, Walker D, Schilling J, Sugai J, Giannobile W,

370 | UHSRITOIAEEIR| K613 K5S 2023

o
kJ
Mo
rek

Paniagua B, Benavides E, Zhu H, Marron JS, Jung BT et al: 3D
osteoarthritic changes in TMJ condylar morphology correlates
with specific systemic and local biomarkers of disease. Osteo—
arthritis Cartilage 2014, 22(10):1657-1667.

25. Vernal R, Velasquez E, Gamonal J, Garcia-Sanz JA, Silva A,
Sanz M: Expression of proinflammatory cytokines in osteo—
arthritis of the temporomandibular joint. Arch Oral Biol 2008,
53(10):910-915.

26. Emshoff R, Puffer P, Rudisch A, Gassner R: Temporomandibu-
lar joint pain: relationship to internal derangement type, osteo—
arthrosis, and synovial fluid mediator level of tumor necrosis
factor-alpha. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2000, 90(4):442-449.

27. Embree M, Ono M, Kilts T, Walker D, Langguth J, Mao J, Bi
Y, Barth JL, Young M: Role of subchondral bone during ear-
ly-stage experimental TMJ ostecarthritis. J Dent Res 2011,
90(11):1331-1338.

28. Jiao K, Niu LN, Wang MQ, Dai J, Yu SB, Liu XD, Wang J: Sub-
chondral bone loss following orthodontically induced cartilage
degradation in the mandibular condyles of rats. Bone 2011,
48(2):362-371.

29. Wang XD, Kou XX, He DQ, Zeng MM, Meng Z, Bi RY, Liu Y,
Zhang JN, Gan YH, Zhou YH: Progression of cartilage degrada—
tion, bone resorption and pain in rat temporomandibular joint
osteoarthritis induced by injection of iodoacetate. PLoS One
2012, 7(9):45036.

30. Heloe B, Heloe LA: Characteristics of a group of patients with
temporomandibular joint disorders. Community Dent Oral Epi—
demiol 1975, 3(2):72-79.

31. Dibbets JM, van der Weele LT: Prevalence of structural bony
change in the mandibular condyle. J Craniomandib Disord
1992, 6(4):254-259.

32. Widmalm SE, Westesson PL, Kim IK, Pereira FJ, Jr., Lundh H,
Tasaki MM: Temporomandibular joint pathosis related to sex,
age, and dentition in autopsy material. Oral Surg Oral Med Oral
Pathol 1994, 78(4):416-425.

33. Dimitroulis G: The prevalence of osteoarthrosis in cases of ad-
vanced internal derangement of the temporomandibular joint: a
clinical, surgical and histological study. Int J Oral Maxillofac Surg
2005, 34(4):345-349.

34. Brooks SL, Westesson PL, Eriksson L, Hansson LG, Barsotti
JB: Prevalence of osseous changes in the temporomandibular
joint of asymptomatic persons without internal derangement.
Oral Surg Oral Med Oral Pathol 1992, 73(1):118-122.

35. Axelsson S: Human and experimental osteoarthrosis of the



temporomandibular joint. Morphological and biochemical stud-
ies. Swed Dent J Suppl 1993, 92:1-45.

36. Magnusson C, Emberg M, Magnusson T: A description of a
contemporary human skull material in respect of age, gender,
temporomandibular joint changes, and some dental variables.
Swed Dent J 2008, 32(2):69-81.

37. Kamelchuk LS, Major PW: Degenerative disease of the tem-
poromandibular joint. J Orofac Pain 1995, 9(2):168-180.

38. Lee JY, Kim YK, Kim SG, Yun PY: Evaluation of Korean teen-
agers with temporomandibular joint disorders. J Korean Assoc
Oral Maxillofac Surg 2013, 39(5):231-237.

39. Kim K, Wojczynska A, Lee JY: The incidence of osteoarthritic
change on computed tomography of Korean temporomandib—
ular disorder patients diagnosed by RDC/TMD; a retrospective
study. Acta Odontol Scand 2016, 74(5):337-342.

40. Toller PA: Osteoarthrosis of the mandibular condyle. Br Dent J
1973, 134(6):223-231.

41.Jo JH PM, Kim YK, Lee JY: The Occurence of Degenera—
tive Change in the Mandibular Condyles of Korean Patients
with Temporomandibular Disorders. Kor J of Oral Med 2010,
36(2010):53-63.

42. Rasmussen OC: Description of population and progress of
symptoms in a longitudinal study of temporomandibular ar—
thropathy. Scand J Dent Res 1981, 89(2):196-203.

43. Look JO, Schiffman EL, Truelove EL, Ahmad M: Reliability and
validity of Axis | of the Research Diagnostic Criteria for Tem-—
poromandibular Disorders (RDC/TMD) with proposed revi-
sions. J Oral Rehabil 2010, 37(10):744-759.

44, Schiffman EL, Ohrbach R, Truelove EL, Tai F, Anderson GC,
Pan W, Gonzalez YM, John MT, Sommers E, List T et al: The
Research Diagnostic Criteria for Temporomandibular Disorders.
V: methods used to establish and validate revised Axis | diag—
nostic algorithms. J Orofac Pain 2010, 24(1):63-78.

45, Koh KJ, List T, Petersson A, Rohlin M: Relationship between
clinical and magnetic resonance imaging diagnoses and find-
ings in degenerative and inflammatory temporomandibular
joint diseases: a systematic literature review. J Orofac Pain
2009, 23(2):123-139.

46. Wiese M, Svensson P, Bakke M, List T, Hintze H, Petersson
A, Knutsson K, Wenzel A: Association between temporoman—
dibular joint symptoms, signs, and clinical diagnosis using the
RDCTMD and radiographic findings in temporomandibular joint
tomograms. J Orofac Pain 2008, 22(3):239-251.

47. Bjornland T, Gjaerum AA, Moystad A: Osteoarthritis of the tem—
poromandibular joint: an evaluation of the effects and compli-

o3

K

Mo
rok

cations of corticosteroid injection compared with injection with
sodium hyaluronate. J Oral Rehabil 2007, 34(8):583-589.

48. Honda K, Natsumi Y, Urade M: Correlation between MRI evi-
dence of degenerative condylar surface changes, induction of
articular disc displacement and pathological joint sounds in the
temporomandibular joint. Gerodontology 2008, 25(4):251-257.

49. Comert Kilic S, Kilic N, Sumbullu MA: Temporomandibular joint
osteoarthritis: cone beam computed tomography findings,
clinical features, and correlations. Int J Oral Maxillofac Surg
2015, 44(10):1268-1274.

50. Hiltunen K, Peftola JS, Vehkalahti MM, Narhi T, Ainamo A: A
5-year follow-up of signs and symptoms of TMD and ra—
diographic findings in the elderly. Int J Prosthodont 2003,
16(6):631-634.

51. Palconet G, Ludlow JB, Tyndall DA, Lim PF: Correlating cone
beam CT results with temporomandibular joint pain of osteo—
arthritic origin. Dentomaxillofac Radiol 2012, 41(2):126-130.

52. Roh HS, Kim W, Kim YK, Lee JY: Relationships between disk
displacement, joint effusion, and degenerative changes of the
TMJ in TMD patients based on MRI findings. J Craniomaxillofac
Surg 2012, 40(3):283-286.

53. Wilson BB: Panoramic and transcranial radiology in ortho-
dontics and craniomandibular disorders. J Gen Orthod 1996,
7(1):12-20.

54. Alattar MM, Baughman RA, Collett WK: A survey of panoramic
radiographs for evaluation of normal and pathologic findings.
Oral Surg Oral Med Oral Pathol 1980, 50(5):472-478.

55. Bledsoe WS: The transcranial radiograph. The diagnostic differ-
ence between ‘corrected' vs ‘uncorrected' films. Funct Orthod
1989, 6(4):14-26.

56. Lee JY: Osteoarthritis of the Temporomandibular joint. Kor J of
Oral Med 2013, 38(1).

57. Ludlow JB, Davies KL, Tyndall DA: Temporomandibular joint
imaging: a comparative study of diagnostic accuracy for the
detection of bone change with biplanar multidirectional tomog—
raphy and panoramic images. Oral Surg Oral Med Oral Pathol
Oral Radiol Endod 1995, 80(6):735-743.

58. Ahmad M, Hollender L, Anderson Q, Kartha K, Ohrbach R,
Truelove EL, John MT, Schiffman EL: Research diagnostic cri-
teria for temporomandibular disorders (RDC/TMD): develop-
ment of image analysis criteria and examiner reliability for im—
age analysis. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2009, 107(6):844-860.

59. Winocur E, Reiter S, Krichmer M, Kaffe I: Classifying degenera—
tive joint disease by the RDC/TMD and by panoramic imaging:

ChetR|ZtolArESIX| K61 H A52 2023 | 371




Korean Dental Association

Qs gt =z
i zx=q N
a retrospective analysis. J Oral Rehabil 2010, 37(3):171-177. 62. Ko FC, Dragomir C, Plumb DA, Goldring SR, Wright TM,
60. Dworkin SF, LeResche L: Research diagnostic criteria for tem- Goldring MB, van der Meulen MC: In vivo cyclic compression
poromandibular disorders: review, criteria, examinations and causes cartilage degeneration and subchondral bone changes
specifications, critique. J Craniomandib Disord 1992, 6(4):301~ in mouse tibiae. Arthritis Rheum 2013, 65(6):1569-1578.
355. 63. Wiberg B, Wanman A: Signs of osteoarthrosis of the temporo-
61. Schiffman E, Ohrbach R, Truelove E, Look J, Anderson G, Gou- mandibular joints in young patients: a clinical and radiographic
let JP, List T, Svensson P, Gonzalez Y, Lobbezoo F et al: Di- study. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1998,
agnostic Criteria for Temporomandibular Disorders (DC/TMD) 86(2):158-164.
for Clinical and Research Applications: recommendations of the 64. Song H, Lee JY, Huh KH, Park JW: Long-term Changes of
International RDC/TMD Consortium Network* and Orofacial Temporomandibular Joint Osteoarthritis on Computed Tomog-
Pain Special Interest Groupdagger. J Oral Facial Pain Headache raphy. Sci Rep 2020, 10(1):6731.

2014, 28(1):6-27.

372 | USRTOIAREIR| K613 K5S 2023




