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Review of osteochondroma: involved in temporomandibular joint

Gi-Ho Lee, Young-Gyun Song*

Department of Advanced General Dentistry, Dankook University Dental Hospital, Cheonan, Republic of Korea

Osteochondroma is the most common benign bone tumor. The majority of osteochondromas (85%) present as solitary,

nonhereditary lesions. In general, osteochondroma has no symptoms ,however, facial asymmetry, malocclusion, crossbite and
mouth opening can be occurred in case of temporomandibular joint involved. Radiologic analyses are indispensable element to
diagnose osteochondroma and pathogenetic analysis showed that hereditary multiple osteochondromas are caused by mutations in
either of two genes: exostosis(multiple)-1 (EXT1), which is located on chromosome 8q24.11 - q24.13 or exostosis(multiple)-2 (EXT2),
which is located on chromosome 11p11 - 12. Recently, reduced mRNA of EXT1 was described in nonhereditary osteochondromas.
The treatment of choice for osteochondroma is surgical unless the skeleton is still immature. Surgery associated with orthodontic
treatment can be a valid approach to minimize facial asymmetry and malocclusion in case of temporomandibular with

osteochondroma. (J Dent Rehabil Appl Sci 2014;30(1):28-35)
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Fig. 1. (A) Panoramic radiograph on September, 2003 (the first visit), (B) Panoramic radiograph after 2 years from first visit.
Bony changes is seen on left temporomandibular joint compared to 2003 (circle area).

Fig. 2. Computed tomographic images on September, 2007. Calcified-bony mass around left temporomandibular joint is
seen. (A) Sagittal view, (B) Axial view, (C) Frontal view (circle area).
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Fig. 3. Coronal view of magnetic resonance image (T2)
on October, 2007. Calcified-bony mass around left
temporomandibular joint is seen (circle area).
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Fig. 4. Bone scan images. Hot spots on left condyle area
is seen.

References

. Saglik Y, Altay M, Unai VS, Basarir K, Yildiz Y.

Manifestations and management of osteochondro-
mas: a retrospective analysis of 382 patients. Acta
Orthop Belg 2006;72:748-55.

. Canella P, Gardini F, Boriani S. Exostosis: develop-

ment, evolution and relationship to malignant de-

generation. Ital | Orthop Traumatol 1981;7:293-8.

. Thoma KH. Tumors of the condyle and temporo-

mandibular joint. Oral Surg Oral Med Oral Pathol
1954;7:1091-107.

. Peterson HA. Multiple hereditary osteochondro-

mata. Clin Orthop Relat Res 1989;239:222-30.

. Seibert ], Rossi NP, McCarthy EF. A primary rib

tumor in a newborn. | Pediatr Surg 1976;11:1031-2.
Wood VE, Sauser D, Mudge D. The treatment of
hereditary multiple exostosis of the upper extrem-
ity. ] Hand Surg Am 1985;10:505-13.

Morton KS. On the question of recurrence of os-
teochondroma. | Bone Joint Surg BR 1964;46:723-5.

. Hennekam RC. Hereditary multiple exostoses. |

Med Genet 1991;28:262-6.

) Dent Rehabil Appl Sci 2014;30(1):28-35



10.

11.

12.

13.

14.

15.

10.

17.

18.

19.

20.

Nawata K, Teshima R, Minamizaki T, Yamamoto K.
Knee deformities in multiple hereditary exostoses:
a longitudinal radiographic study. Clin Orthop Relat
Res 1995;313:194-9.

Murphey MD, Choi JJ, Kransdorf M], Flemming
DJ, Gannon FH. Imaging of osteochondroma:
variants and complications with radiologio-patho-
logic correlation. Radiographics 2000;20:1407-34.
Chrisman OD, Goldenberg RR. Untreated solitary
osteochondroma. Report of two cases. ] Bone Joint
Surg Am 1968;50:508-12.

Van Oost |, Feyen J, Opheide J. Compartment syn-
drome associated with an osteocartilaginous exos-
tosis. Acta Orthop Belg 1996;62:233-5.

Pandya NK, Auerbach JD, Baldwin K, Lackman
RD, Chin KR. Spinal cord compression in a patient
with multiple hereditary exostoses caused by breast
adenocarcinoma metastatic to osteochondromas of
the spine: case report. Spine 2006;31:920-4.

Koga M, Toyofuku S, Nakamura Y, Yoshiura K,
Kusukawa ], Nakamura Y. Osteochondroma in the
mandibular condyle that caused facial asymmetry: a
case report. Cranio 2006;24:67-70.

Koehl GL, Tilson HB. Osteochondromas associat-
ed with facial asymmetry and masticatory dysfunc-
tion: report of two cases. ] Oral Surg 1977;35:934-
9.

Hudson TM, Springfield DS, Spanier SS, Enneking
WE, Hamlin DJ. Benign exostoses and exostotic
chondrosarcomas: evaluation of cartilage thickness
by CT. Radiology 1984;152:595-9.

Malghem J, Vande Berg B, Noél H, Maldague B.
Benign osteochondromas and exostosis chondro-
sarcomas: evaluation of cartilage cap thikness by
ultrasound. Skeletal Radiol 1992;21:33-7.

Hudson TM, Chew FS, Manaster BJ. Scintigraphy
of benign exostoses and exostotic chondrosarco-
mas. AJR Am ] Roentgenol 1983;140:581-6.
Matsushita M, Nishikimi N, Sakurai T, Nimura Y.
Pseudoaneurysm of the popliteal artery caused by
exostosis of the femur: case report and review of
the literature. ] Vasc Surg 2000;32:201-4.

Mehta M, White LM, Knapp T, Kandel RA, Wun-
der JS, Bell RS. MR imaging of symptomatic osteo-

chondromas with pathological correlation. Skeletal

) Dent Rehabil Appl Sci 2014;30(1):28-35

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Review of osteochondroma: involved in temporomandibular joint

Radiol 1998;27:427-33.

Karasick D, Schweitzer ME, Eschelman DJ. Symp-
tomatic osteochondromas: imaging features. AJR
Am | Roentgenol 1997;168:1507-12.

Geirnaerdt MJ, Bloem JL, Eulderink F, Hogen-
doorn PC, Taminiau AH. Cartilaginous tumors:
correlation of gadolinium-enhanced MR imaging
and histopathologic findings. Radiology 1993;186:
813-7.

Woertler K, Lindner N, Gosheger G, Brinkschmidt
C, Heindel W. Osteochondroma: MR imaging of
tumot-related complications. Eur Radiol 2000;10:
832-40.

Uri DS, Dalinka MK, Kneeland JB. Muscle im-
pingement: MR imaging of a painful complication
of osteochondromas. Skeletal Radiol 1996;25:689-
92.

Giudici MA, Moser RP Jr, Kransdorf MJ. Cartilagi-
nous bone tumors. Radiol Clin North Am 1993;31:
237-59.

Griffiths HJ, Thompson RC Jr, Galloway HR,
Everson LI, Suh JS. Bursitis in association with sol-
itary osteochondromas presenting as mass lesions.
Skeletal Radiol 1991;20:513-6.

Wicklund LC, Pauli RM, Johnston D, Hecht JT.
Natural history study of hereditary multiple exos-
toses. Am | Med Genet 1995;55:43-6.

Schmale GA, Conrad EU 3", Raskind WH. The
natural history of hereditary multiple exostoses. ]
Bone Joint Surg Am 1994;76:986-92.

Cotran RS, Robbins SI., Kumar V, Collins T. Rob-
bins Pathologic Basis of Disease, 6" ed. Philadel-
phia; WB Saunders; 1999. p. 1237-8.

Bovée JV, Sakkers R], Geirnaerdt MJ, Taminiau
AH, Hogendoorn PC. Intermediate grade osteosar-
coma and chondrosarcoma arising in an osteochon-
droma: a case report of a patient with hereditary
multiple exostoses. ] Clin Pathol 2002;55:226-9.
Ahn J, Lidecke HJ, Lindow S, Horton WA, Lee B,
Wagner MJ, Horsthemke B, Wells DE. Cloning of
the putative tumour suppressor gene for hereditary
multiple exostoses (EXT1). Nat Genet 1995;11:
137-43.

Wuyts W, Van Hul W, Wauters J, Nemtsova M,
Reyniers E, Van Hul EV, De Boulle K, de Vries

33



Lee GH, Song YG

33.

34.

35.

36.

37.

38.

34

BB, Hendrickx ], Herrygers I, Bossuyt P, Balemans
W, Fransen E, Vits L, Coucke P, Nowak NJ, Shows
TB, Mallet L, van den Ouweland AM, McGaughran
J, Halley DJ, Willems PJ. Positional cloning of a
gene involved in hereditary multiple exostoses.
Hum Mol Genet 1996;5:1547-57.

Stickens D, Clines G, Burbee D, Ramos P, Thomas
S, Hogue D, Hecht JT, Lovett M, Evans GA. The
EXT?2 multiple exostoses gene defines a family of
putative tumour suppressor genes. Nat Genet 1996;
14:25-32.

Zak BM, Crawford BE, Esko JD. Hereditary mul-
tiple exostoses and heparan sulfate polymerization.
Biochim Biophys Acta 2002;1573:346-55.

Hecht JT, Hall CR, Snuggs M, Hayes E, Haynes R,
Cole WG. Heparan sulfate abnormalities in exosto-
sis growth plates. Bone 2002;31:199-204.

Bernard MA, Hall CE, Hogue DA, Cole WG, Scott
A, Snuggs MB, Clines GA, Ludecke HJ, Lovett M,
Van Winkle WB, Hecht JT. Diminished levels of
the putative tumor suppressor proteins EXT1 and
EXT?2 in exostosis chondrocytes. Cell Motil Cyto-
skeleton 2001;48:149-62.

Bertoni F, Bacchini P, Hogendoorn PC. Cartilage
tumours: chondrosarcoma. In: Fletcher CDM, Unni
KK, Mertens F, editors. Pathology and genetics
of tumours of soft tissue and bone. Lyon; IARC;
2002. p. 247-51.

Tsuchiya T, Osanai T, Ogose A, Tamura G, Chano

39.

40.

41.

42.

43.

44,

45.

T, Kaneko Y, Ishikawa A, Orui H, Wada T, Tkeda
T, Namba M, Takigawa M, Kawashima H, Hotta
T, Tsuchiya A, Ogino T, Motoyama T. Methylation
status of EXT1 and EXT2 promoters and two
mutations of EXT2 in chondrosarcoma. Cancer
Genet Cytogenet 2005;158:148-55.

Hameetman L, David G, Yavas A, White SJ, Ta-
miniau AH, Cleton-Jansen AM, Hogendoorn PC,
Bovée JV. Decreased EXT expression and intracel-
lular accumulation of heparan sulphate proteogly-
can in osteochondromas and peripheral chondro-
sarcomas. | Pathol 2007; 211:399-409.

Knudson CB, Knudson W: Cartilage proteoglycans.
Semin Cell Dev Biol 2001;12:69-78.

Selleck SB. Proteoglycans and pattern formation.
Sugar biochemistry meets developmental genetics.
Trends Genet 2000;16:206-12.

Esko JD, Selleck SB. Otrder out of chaos: assembly
of ligand-binding sites in heparan sulfate. Annu
Rev Biochem 2002;71:435-71.

Porter DE, Simpson AHRW. The neoplastic patho-
genesis of solitary and multiple osteochondromas.
] Pathol 1999;188:119-25.

Markove RC, Huvos AG. Cartilaginous tumors of
the ribs. Cancer 1971;27:794-801.

Kumar A, Rastogi S, Modi M, Nijhawan S. Osteo-
chondroma of the mandibular condyle. Indian ]
Dent Res 2011;22:616.

) Dent Rehabil Appl Sci 2014;30(1):28-35



Review Article

H

& exostosis(multiple)-1 (EXT7) GFALS] 0] T

exostosis(multiple)-2 (EXT2)-GRA}2]

i

o

8o
"l

3

7} AMA| 8q24.11 - 24,13 L} 11pl1 - 120] $J%]

"o

Q3 A& o

H

5|22 2115HK| 2014;30(1):28-35)

It
(=}

:I.L

(

Tel: 041-550-1932 | E-mail: ygsong@dankook. ac. kr

HM4U: 2013 11

Ql
=

3% | AU 2013 119 23 | HEAY: 2014 2% 25

2l
=

35



