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Abstract: Chondroblastoma is one of the uncommon
benign bone tumors, particularly when located in the
mandibular condyle. Such a location makes its diagnosis
difficult when based on only its clinical presentation and
radiographic features. Herein the current report presents
a case of chondroblastoma of the mandibular condyle: its
clinical presentation, radiographic features, and immediate
condylar reconstruction after resection. Additionally, the
relevant literature is discussed to provide clinical
recommendations for its diagnosis and treatment.
Chondroblastoma has been reported so infrequently in
the temporomandibular joint (TMJ), more common enti-
ties should first be considered in the differential diag-
nosis of masses in this location. Osteochondroma is the
most frequent bone neoplasm in the TMJ. Since a correct
diagnosis is difficult, additional tools, such as magnetic
resonance imaging (MRI) and immunohistochemical ana-
lyses, shouldbeused for diagnostics and surgical planning.
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1 Introduction

Chondroblastoma is a rare tumor of the bone, typically
occurring at the epiphyses of long bones in the immature

skeleton and accounting for less than 1% of primary bone
tumors [1,2]. Primary bone tumors of the craniofacial
bone are not common, comprising 2% of all primary
bone tumors [3]. Chondroblastomas that arise in the
craniofacial bone, particularly in the mandibular condyle,
are rarer than other bones [1,4–8]. The current treatment
recommendation is en bloc excision with preservation of
important neurovascular structures [9,10]. However, con-
dylectomy without condylar reconstruction may cause a
lateral open bite on the contralateral side. Therefore,
simultaneous condylar reconstruction is necessary and
is recommended by most surgeons [11].

Herein the authors present a case of chondroblas-
toma located in the mandibular condyle for which the
patient underwent immediate condylar reconstruction
after resection. This article will discuss the clinical pre-
sentation, radiographic features, histological analysis,
surgical treatment, and long-term follow-up for this case.

2 Case report

A 36-year-old Chinese female presented with a 10-month
history of limited mouth opening (30mm), tender swelling
in the right TMJ area, progressive hearing impairment
in the right ear, and slight crepitation on auscultation
of the right TMJ. A physical examination revealed a
round, subcutaneous mass with clear boundaries located
on the right preauricular site; the mass was approximately
30mm in diameter, moderately hard, immobile, and
painful with condylar movement. There was no abnormal
occlusal relationship or facial paralysis. Hematological
and biochemical examinations were normal. A computed
tomography (CT) scan showed a 3.5 cm2 × 4.0 cm2 expan-
sive neoplasm located in the right TMJ region (Figure 1a,
horizontal plane, white rectangular region), with an
expansile osteolytic process that was eroding the man-
dibular condyle (Figure 1b, coronal plan, white arrows)
and extending into the middle cranial fossa. MRI results
confirmed an irregular neoplasm surrounding the man-
dibular condyle with an unclear joint space (Figure 1c,
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coronal plan, white rectangular region). Moreover, T1-
and T2-elongated signal areas in the right mastoid were
indicative of inflammation. There was no evidence of
either dural or intracranial involvement, based on the
CT and MRI results. Ultrasonography revealed a hypoe-
choic mass in the TMJ region with vague boundaries and
poor visualization of the bloodstream. Based on clinical
features and radiographic findings prior to surgery, several
diagnoses were considered: a malignant lesion, such as a
chondrosarcoma, osteosarcoma, or malignant fibrohistio-
cytoma; and a noninvasive lesion, such as a giant cell
tumor, enchondroma, eosinophilic granuloma, or aneur-
ysmal bone cyst.

After preparation of the patient for surgery, excision
of the lesion was carried out using a preauricular approach
under general anesthesia. During surgery, a dark red neo-
plasm, measuring 4 cm in diameter with a hard but elastic
consistency, was found. Additionally, the mandibular con-
dyle and disc were surrounded and being eroded by the
neoplasm (Figure 2a, white dashed region). Prior to sur-
gery, histological examination of a frozen section was
made on a small fragment of the mass, which revealed a
low-grade malignant neoplasm. Subsequently, complete
excision of the neoplasm and reconstruction of the man-
dibular condyle and disc were carried out.

The reconstruction techniquewas the same aswe have
described in previous literatures [11,12]. Before surgery,
the detailed cephalometric analysis and dental model eva-
luation were performed to fabricate an individual acrylic

surgical splint. The splint was fixed between the maxilla
and mandible in order to establish a new stable occlusal
relationship. A reverse L-shaped osteotomy linewas drawn
at the posterior part of the ramus. Moreover, the final posi-
tion of the proximal bone segment in the glenoid fossa was
determined by the position of the ramus after the splintwas
fixed. The proximal bone segment was then moved super-
iorly to reconstruct themandibular condyle andfixedusing
an L-shaped miniplate, while the temporalis myofascial
flap was reversed anteroinferiorly to fill into the space.
(Figure 2b, white dashed region shows temporal muscle).
A 3D reconstruction of postoperative CT images show the
reconstructed mandibular condyle (Figure 2c). Figure 2d
depicts the neoplasm (black arrow) and damaged mandi-
bular condyle (white arrow). Histologically, the lesion con-
sisted of both polygonal and roundmononuclear chondro-
blasts with grooved nuclei as well as multinucleated giant
cells (Figure 3a, black arrows) in an eosinophilic cartilagi-
nous matrix. Only rare mitotic activity was observed. An
immunohistochemical stain for S-100 protein was positive
in the tumor cells (Figure 3b), suggesting their chondroid
differentiation. Based on these findings, the lesion was
finally diagnosed as a chondroblastoma of the mandibular
condyle. After surgery, the patient recovered hearing in the
right ear.A 5-year follow-upshowednosigns of recurrence,
and the patient was satisfied with the function of the TMJ
and was free of pain when opening her mouth.

The patient provided an informed consent to the
whole treatment procedure. Further, informed consent

Figure 1: The CT scan shows a 3.5 cm2 × 4.0 cm2 expansive neoplasm located in the right TMJ region (a, horizontal plane, white rectangular
region), with an expansile osteolytic process that was eroding the mandibular condyle (b, coronal plan, white arrows). MRI results
confirmed an irregular neoplasm surrounding the mandibular condyle with an unclear joint space (c, coronal plan, white rectangular
region).
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Figure 2: The mandibular condyle and disc were surrounded and being eroded by the neoplasm (a, white dashed region). A reverse
L-shaped osteotomy line was drawn at the posterior part of the ramus. The proximal bone segment was then moved superiorly to
reconstruct the mandibular condyle and fixed using an L-shaped miniplate (b, white dashed region shows temporal muscle). (c) A 3D
reconstruction of postoperative CT images show the reconstructed mandibular condyle. (d) Depicts the neoplasm (black arrow) and
damaged mandibular condyle (white arrow).

Figure 3: Histologically, the lesion consisted of both polygonal and round mononuclear chondroblasts with grooved nuclei as well as
multinucleated giant cells (a, black arrows) in an eosinophilic cartilaginous matrix. An immunohistochemical stain for S-100 protein was
positive in the tumor cells (b).
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was obtained from the patient for the publication of this
case report and any accompanying images.

3 Discussion

Chondroblastoma is an unusual benign neoplasm of the
bone. It was first reported by Codman in 1931 as a chon-
dromatous giant cell tumor and was renamed benign
chondroblastoma by Jaffe and Lichtenstein in 1942 [6,13].
Classic chondroblastomas occur at the ends of long
bones, including the proximal tibia, proximal humerus,
and distal femur, in children and young adults in their
second decade of life, with a male:female ratio of approxi-
mately 2:1 [9]. In contrast, chondroblastomas of the cra-
niofacial bone generally occur in older patients with an
average of 47.8 years. Chondroblastoma of the craniofa-
cial bone was first reported by Denko and Krauel in 1955
[14]. To date, approximately 60 cases of chondroblas-
toma of the craniofacial bone have been reported [15].
To date, only 13 cases of chondroblastoma in TMJ have
been reported in English literature, of which two involved
extraosseous lesions without bone invasion [9,16]. Lesions
that occur at the temporomandibular joint can exhibit
symptoms of swelling, and other symptoms are similar
to those associated with other temporomandibular disor-
ders, such as progressive functional restrictions, including
focal pain, joint sound, and limited mouth opening, are
the most important warning symptom [17,18], but in this
case, facial swelling and hearing impairment were more
prominent.

The radiological appearance of chondroblastoma has
been described as an osteolytic process with sharply
defined sclerotic margins on radiographs. In this case,
the enhanced CT scan findings revealed an irregularly
lobulated expansile mass with bony destruction. Although
commonly reported in the literature [19], calcifications
were not evident in the current case. The MRI features,
however, are controversial. Flowers et al. reported a chon-
droblastoma of the skull in which the tumor showed
hypointensity on T1-weighted images, hyperintensity on
T2-weighted images, and marked contrast enhancement
[19]. Kutz et al. [15]. described intermediate signal inten-
sity on T1-weighted images andmarked hyperintensity on
T2-weighted images in their series. Jee et al. [20]. reported
that the solid components of chondroblastomas in long
bones usually reveal hypointensities on T2-weighted
images, which were attributed to abundant levels of
immature chondroid matrix, hemosiderin, and calcifica-
tions that were microscopically evident. The features of

the tumor in the present case were similar to these pre-
viously mentioned observations.

A histopathological examination of chondroblastoma
is generally characterized by sheets of polygonal, mono-
nucleated, and neoplastic chondroblasts with thick and
sharply defined cell membranes, eosinophilic cytoplasm,
and round-to-indented nuclei. Interspersed within the
chondroblasts are scattered collections of osteoclast-
type giant cells. Also, chondroblastoma typically pre-
sents with a pink chondroid matrix and shows a distinc-
tive pericellular deposition of calcium, which creates a
“chicken-wire” formation [21]. There was sparse mitosis
in this present case, but in some cases of chondroblas-
toma, high mitotic activity is found.

Chondroblastoma of the bone is presumed to arise
from the epiphyseal cartilage prior to complete ossifica-
tion because of its usual presentation in the second
decade [1]. However, Spahr et al. [4] suggested that it
originates from the articular hyaline cartilage, because
it is anatomically attached to the articular surface of
the mandibular condyle, confined to the TMJ region,
and arises after the second decade.

The treatment strategies for chondroblastoma in pre-
vious cases included total en bloc excision, curettage,
irradiation, and surgery combined with radiation. The
most effective modality appears to be total excision with
or without radiation [9]. The conservative treatment
of tumors invading the temporomandibular joint using
curettage alone results in a recurrence rate >55% [22].
Radiotherapy must be restricted to incomplete surgical
excisions because postradiation sarcoma has been
reported previously [23]. There are no reports of meta-
static chondroblastoma in craniofacial bones, although
there was one case of pulmonary metastasis from a
noncraniofacial bone chondroblastoma [1]. Currently,
chemotherapy is not a recommended treatment for
chondroblastoma. A review of the literature reveals
that patients with craniofacial bone chondroblastoma
treated with curettage develop unacceptably high rates
of recurrent disease that require secondary procedures
[9]. Patients who instead undergo either en bloc excision
or total resection of the tumor show no evidence of recur-
rence at an average follow-up of 12 months [9]. The
current recommendation for treatment of chondroblas-
toma is en bloc excision with preservation of important
neurovascular structures. Condylar reconstruction can
be achieved by Transport Disc Distraction Osteogenesis,
costochondral graft, a local pedicled bone graft, rib
graft, sternoclavicular graft, or a custom-fitted total joint
prosthesis. At present, autogenous costochondral graft
is the most commonly used for TMJ reconstruction;
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however, this method led to some inevitable disadvan-
tages, such as donor site deformity, the second surgical
site exploration, and bone resorption [24]. A local pedicled
bone graft attached to the medial pterygoid muscle formed
by vertical ramus osteotomy is the most commonly used
approach in our center because it avoids the second
surgical site exploration and donor site deformity, and
reduces the bone necrosis or resorption [11,12]. In this
case, the proximal bone segment was attached by the
medial pterygoid muscle, and this method could improve
the stability of bone graft. Moreover, to avoid malocclu-
sion after condylar resection, the mandibular condyle
was reconstructed by the superior advancement of the
posterior segment of the ramus. In this way, stable occlu-
sion, satisfactory TMJ function, and elimination of pain
on mouth opening were observed, and mandibular devia-
tions were alleviated during the follow-up. However,
further studies with more cases and longer follow-up
period are necessary.

4 Conclusion

Chondroblastoma has been reported so infrequently in
the TMJ, more common entities should first be considered
in the differential diagnosis of masses in this location.
Osteochondroma is the most frequent bone neoplasm in
the TMJ. Chondroblastoma is oftenmisdiagnosed as gran-
ulation tissue or a giant cell tumor. Additional tools, such
as MRI and immunohistochemical analyses, should be
used for diagnostic and surgical planning. Because of
its high recurrence after surgical curettage, complete sur-
gical excision and long-term follow-up are recommended
as the treatment for chondroblastoma.

Abbreviations

TMJ temporomandibular joint
CT computed tomography
MRI magnetic resonance imaging

Acknowledgements: Not applicable.

Funding information: This work was supported by the
Science Research Cultivation Program of Stomatological
Hospital, Southern Medical University (No. PY2020016).

Conflict of interest: None declared.

Data availability statement: The datasets generated dur-
ing and/or analyzed during the current study are available
from the corresponding author on reasonable request.

References

[1] Dahlin DC, Ivins JC. Benign chondroblastoma: a study of 125
cases. Cancer. 1972;30(2):401–13.

[2] Selesnick SH, Levine JM. Chondroblastoma of the temporal
bone: consistent middle fossa involvement. Skull Base Surg.
1999;9(4):301–5.

[3] Harner SG, Cody DT, Dahlin DC. Benign chondroblastoma of
the temporal bone. Otolaryngol Head Neck Surg.
1979;87(2):229–36.

[4] Spahr J, Elzay RP, Kay S, Frable WJ. Chondroblastoma of the
temporomandibular joint arising from articular cartilage:
a previously unreported presentation of an uncommon neo-
plasm. Oral Surg Oral Med Oral Pathol. 1982;54(4):430–5.

[5] Kondoh T, Hamada Y, Kamei K, Seto K. Chondroblastoma of the
mandibular condyle: report of a case. J Oral Maxillofac Surg.
2002;60(2):198–203.

[6] Codman EA. Epiphyseal chondromatous giant cell tumor of
upper end of humerus. Surg Gynecol Obstet. 1931;52:543–8.

[7] Yokoyama J, Yoshimoto H, Ito S, Ohba S, Fujimaki M, Ikeda K,
et al. Successful function-preserving therapy for chondro-
blastoma of the temporal bone involving the temporoman-
dibular joint. Case Rep Oncol. 2011;4(1):74–81.

[8] Bui P, Ivan D, Oliver D, Busaidy KF, Wilson J. Chondroblastoma
of the temporomandibular joint: report of a case and literature
review. J Oral Maxillofac Surg. 2009;67(2):405–9.

[9] Marano R, Neto C, Mayrink G, Rajra R, Gaigher E. A rare case of
chondroblastoma of the temporomandibular joint: a case
report. Oral Maxillofac Surg Case. 2019;5(3):100102.

[10] Moon IS, Kim J, Lee HK, Lee WS. Surgical treatment and out-
comes of temporal bone chondroblastoma. Eur Arch
Otorhinolaryngol. 2008;265(12):1447–54.

[11] Song D, Zhu S, Hu J, Li J, Luo E. Use of ramus osteotomy for the
treatment of osteochondroma in the mandibular condyle.
J Oral Maxillofac Surg. 2009;67(3):676–80.

[12] Yang X, Hu J, Zhu S, Liang X, Li J, Luo E. Computer-assisted
surgical planning and simulation for condylar reconstruction
in patients with osteochondroma. Br J Oral Maxillofac Surg.
2011;49(3):203–8.

[13] Jaffe HL, Lichtenstein L. Benign chondroblastoma of bone: a
reinterpretation of the so-called calcifying or chondromatous
giant cell tumor. Am J Pathol. 1942;18(6):969–91.

[14] Denko JV, Krauel LH. Benign chondroblastoma of bone; an
unusual localization in temporal bone. AMA Arch Pathol.
1955;59(6):710–1.

[15] Kutz JW Jr, Verma S, Tan HT, Lo WW, Slattery WH 3rd,
Friedman RA. Surgical management of skull base chondro-
blastoma. Laryngoscope. 2007;117(5):848–53.

[16] Kim SM, Hong SW, Ryu DJ, Huh JK. Chondroblastoma of the
temporomandibular joint lateral capsule: a case report.
Cranio. 2015;33(4):306–11.

[17] Mahammad D, Chingiz R, Elchin A, Farinaz I, Vugar Q.
Chondroblastoma of the TMJ: Case Report. Balk J Dent Med.
2017;21(3):176–8.

1376  Xiaoqin Yang et al.



[18] Longo F, Califano L, Zupi A, Fulciniti F. Chondroblastoma of the
temporomandibular joint: case report with cytopathologic and
histopathologic study. J Oral Maxillofac Surg.
1999;57(11):1372–5.

[19] Flowers CH, Rodriguez J, Naseem M, Reyes MM, Verano AS. MR
of benign chondroblastoma of the temporal bone. AJNR Am J
Neuroradiol. 1995;16(2):414–6.

[20] Jee WH, Park YK, McCauley TR, Choi KH, Ryu KN, Suh JS, et al.
Chondroblastoma: MR characteristics with pathologic corre-
lation. J Comput Assist Tomogr. 1999;23(5):721–6.

[21] Bian LG, Sun QF, Zhao WG, Shen JK, Tirakotai W, Bertalanffy H.
Temporal bone chondroblastoma: a review. Neuropathology.
2005;25(2):159–64.

[22] HatanoM, DeDonatoG, FalcioniM, SannaM. Chondroblastoma
of the temporal bone. Acta Otolaryngol. 2011;131(8):890–5.

[23] Steiner GC. Post-radiation sarcoma of bone. Cancer.
1965;18:602–12.

[24] Saeed NR, Kent JN. A retrospective study of the costochondral
graft in TMJ reconstruction. Int J Oral Maxillofac Surg.
2003;32(6):606–9.

Chondroblastoma of mandibular condyle: Case report  1377


	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Abbreviations
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /POL (Versita Adobe Distiller Settings for Adobe Acrobat v6)
    /ENU <FEFF0056006500720073006900740061002000410064006f00620065002000440069007300740069006c006c00650072002000530065007400740069006e0067007300200066006f0072002000410064006f006200650020004100630072006f006200610074002000760036>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


