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Introduction

Only rarely do cartilage tumors involve the craniofacial

bones. Hence, there is an increased risk of misdiagnosis

since pathologists don’t expect these tumor types in bones of

the head and neck. The following general overview includes

two benign cartilaginous tumors, chondromyxoid fibroma

and chondroblastoma, and two malignant cartilage tumors,

conventional chondrosarcoma and mesenchymal chondro-

sarcoma, that occasionally occur in the craniofacial bones.

Chondroblastoma

General

Chondroblastoma of bone is an uncommon tumor, repre-

senting 1–2% of all bone tumors and almost 5% of benign

bone tumors. It typically occurs at the ends of the long

bones in skeletally immature persons. Chondroblastoma

arising in the craniofacial bones is very rare, representing

only 6.4% of all chondroblastomas.

Clinical Features

Patients range in age from 2 to 83 years, but most are in the

second decade of life. There is a definite male predomi-

nance. Patients with chondroblastoma of the skull tend to

be older than those with chondroblastoma of the long

bones; the mean age of those with skull lesions is 44 years.

Approximately 60% of all chondroblastomas involve the

long bones. The femur, usually the distal epiphysis, is the

most common site. The proximal humerus and proximal

tibia are also commonly involved. There are only a few

reports of chondroblastoma arising in the craniofacial

bones. Seventy percent of skull chondroblastomas involve

the temporal bone. There are approximately 60 cases in the

literature of chondroblastoma involving the temporal bone.

The next most common site is the mandible. A few isolated

cases in the parietal bone and ‘‘skull’’ have also been

reported.

Patients with chondroblastomas generally present with

localized pain. When the tumor is located in the temporal

bone, the most frequent complaints include pain, swelling,

a plugged sensation in the ear, and hearing loss.

Radiographic Features

Radiographically, chondroblastomas in the extremities tend

to appear as a round or oval lucency with a sclerotic rim.

Calcification is rarely seen on plain radiographs but may be

present on CT. Overall, they tend to have a benign radio-

graphic appearance (Fig. 1).

Chondroblastomas involving the temporal bone are

usually lucent, expansile lesions with sharp margins. The

features are not suggestive of a specific diagnosis, but the

overall appearance is that of a benign, aggressive process

(Fig. 2).

Histologic Features

Chondroblastomas contain a combination of mononuclear

cells and chondroid matrix. The mononuclear cells have
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well-defined cytoplasmic boundaries and an oval-to-

elongated nucleus that oftentimes has a characteristic

longitudinal groove. Mitotic figures are usually present, but

not numerous. Multinucleated giant cells are a common

feature. Chondroid matrix can be focal or abundant,

and oftentimes stains pink rather than blue. About 35%

of chondroblastomas containing calcification, which

oftentimes occurs in a lace-like pattern. Secondary aneu-

rysmal bone cyst formation is present in up to one-third of

tumors.

Sometimes the mononuclear cells have an epithelioid

appearance with vesicular nuclei and abundant pink cyto-

plasm. The cells are arranged in nests or ribbons and

oftentimes contain brown granular pigment. These features

are more commonly seen in chondroblastomas of the cra-

niofacial bones. Chondroid matrix is generally present, but

it may be subtle or absent in tumors with a prominent

epithelioid component. A few additional findings described

in chondroblastomas of the craniofacial bones include

aneurysmal bone-cyst-like areas, necrosis, and permeation

of tumor beyond the peripheral reactive rim of bone.

Immunohistochemical Features

The mononuclear cells usually show some immunoreac-

tivity with S-100 protein. While the tumor cells may also

be positive with cytokeratin and EMA, the staining pattern

is not strong and diffuse.

Histologic Differential Diagnosis

The differential diagnosis includes giant cell tumor,

chondromyxoid fibroma, and osteosarcoma. In the cranio-

facial bones tumors containing epithelioid cells with brown

pigment, melanoma and giant cell reparative granuloma are

also considerations.

The mononuclear cells in giant cell tumor lack the

nuclear groove commonly seen in chondroblastoma and are

also a bit smaller. Giant cell tumor also does not contain

the chondroid matrix characteristic of chondroblastoma.

Giant cell tumors of the jawbones and temporal bone are

even more uncommon than chondroblastoma at these sites.

Giant cell reparative granuloma occasionally occurs at the

base of the skull, but not as a circumscribed lesion in the

temporal bone. In addition, they do not contain chondroid

matrix or a nodular arrangement of the mononuclear cells.

Chondromyxoid fibroma and chondroblastoma can show

overlapping features. However, the epithelioid cells so

commonly found in chondroblastomas of the temporal

bones are not a feature of chondromyxoid fibroma.

Chondroblastomas with epithelioid cells and brown

pigment can simulate metastatic melanoma. Both tumors

will stain positive with S-100 protein. Cytologic atypia and

prominent nucleoli are features of melanoma that are not

seen in chondroblastoma.

Treatment

Curettage is the treatment of choice. Depending on the

location and extent of the lesion, a wider margin may be

necessary in order to remove the entire tumor. Reported

recurrence rates vary from 6 to 15%.

Fig. 1 CT scan of a chondroblastoma involving the temporal bone.

The tumor forms a mineralized, expansile mass. There is no cortical

destruction or soft tissue mass. The lesion has a benign radiographic

appearance

Fig. 2 (a) Chondroblastoma of

the temporal bone. The tumor

contains pink nodules of

chondroid differentiation

surrounded by multinucleated

giant cells and epithelioid tumor

cells with brown pigment. (b)

Higher magnification showing

epithelioid cells with abundant

eosinophilic cytoplasm

containing brown hemosiderin
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Chondromyxoid Fibroma

General

Chondromyxoid fibroma is a rare benign cartilaginous

tumor of bone that accounts for only 1.8% of all benign

neoplasms of bone. It was first described by Lichtenstein

and Jaffe in 1948. Because of its rarity and heterogeneous

histologic appearance, this tumor causes diagnostic diffi-

culty for pathologists (Fig. 3).

Clinical Features

Chondromyxoid fibroma has a predilection for patients in

the second and third decades of life. The age range is quite

broad, but up to 75% of patients are younger than 40 years

of age. There seems to be a slight male predominance.

The long bones are the sites most frequently affected,

particularly the tibia. Craniofacial localization represents 2–

5% of cases. Most of the reported craniofacial cases have been

located in the mandible and intracranial bones, particularly

the base of skull and cranial vault. There are approximately 35

intracranial and 25 jaw bone chondromyxoid fibromas in the

literature. A Mayo review of 278 cases of chondromyxoid

fibroma included 15 tumors that involved the skull and facial

bones. Of these, three lesions each (20%) were in the frontal

bones, the sphenoid, and mandible. Two tumors (13.3)

involved the occipital bone and one each (6.7%) the zygoma,

the maxilla, the ethmoid, and the calvarium.

Patients with a chondromyxoid fibroma at any anatomic

site usually present complaining of a painful swelling or

enlargement. Occasionally the tumor is an incidental find-

ing. The duration of symptoms ranges from weeks to years.

Radiographic Features

The radiographic findings of chondromyxoid fibroma

almost always suggest a benign lesion. They typically have

a lobulated outline with sharp margins, and the majority

has a sclerotic rim. The cortex of the bone is usually

thinned and expanded. In approximately 50% of cases, a

portion of the cortex may be absent. Up to one-third of

cases show radiographic evidence of soft tissue extension.

The majority of tumors have purely lucent matrix. How-

ever, approximately 13% of tumors show some degree of

slight to moderate mineralization. Radiographic features of

gnathic lesions are variable, but nevertheless compatible

with those of lesions in other locations.

Histologic Features

The histologic features of chondromyxoid fibroma

involving the craniofacial bones does not differ from those

seen at other anatomic sites. The classic histology is the

presence of stellate or spindle-shaped cells in a myxoid

background, arranged in lobules. A lobulated growth pat-

tern is seen in approximately 85% of tumors. The lobules

take on a macrolobulated or microlobulated pattern that can

be appreciated at low magnification. They show a hypo-

cellular center with condensation and hypercellularity

towards the periphery. In the microlobular pattern, the

lobulation is much less distinct.

The tumor cells within the lobules are either spindle- or

stellate-shaped. They contain pink cytoplasm and are

embedded in a slightly blue-staining matrix with variable

amounts of myxoid change. The interlobular tissue is

cellular and composed of oval or spindle-shaped cells.

Multinucleated giant cells are present between the lobules

in approximately 50% of tumors. Calcification is present

in one-third of tumors. It is either granular or, more

commonly, in the form of chunks and more common in

lesions involving the skull, facial bones and ribs. Well-

developed hyaline cartilage is focally present in only 19%

of tumors. Approximately 18% of tumors show cytologic

atypia reminiscent of the type seen in degenerative

changes.

Fig. 3 Chondromyxoid fibroma of the temporal bone. (a) MRI scan

showing an expansile lesion in the temporal bone that is compressing

the temporal lobe. (b) Histologically, the tumor contains hypocellular

microlobules surrounded by a moderately cellular proliferation of

spindle-shaped or stellate cells. (c) Focal plaque-like calcification in

myxoid stroma
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Immunohistochemical Features

Immunostains are not particularly helpful in the diagnosis

of chondromyxoid fibroma. The chondroid areas tend to

show variable staining for S-100 protein. The interlobular

tissue typically shows some staining for muscle specific

actin and smooth muscle actin.

Differential Diagnosis

The histologic differential includes chondrosarcoma, oste-

osarcoma, chondroblastoma and occasionally fibrous

dysplasia. Chordoma is also in the differential of intra-

cranial tumors.

Chondrosarcomas may have a lobulated growth pattern,

myxoid matrix, and spindling of the nuclei. However,

chondrosarcomas usually do not contain lobules with a

hypocellular center and peripheral hypercellularity as one

would expect in chondromyxoid fibroma. They cytologic

features also differ. Chondromyxoid fibromas typically

contain cells with small, oval- to spindle-shaped nuclei

without atypia. The nuclei in chondrosarcomas are usu-

ally larger, hyperchromatic, and with some degree of

atypia. When spindling is seen in chondrosarcoma, the

tumor is of a higher grade and shows more extensive

liquefactive change of the myxoid matrix. Most impor-

tantly, chondrosarcomas typically have a malignant

radiographic appearance whereas chondromyxoid fibro-

mas look benign.

Chondromyxoid fibromas can have features that overlap

with chondroblastoma. However, this is more of a problem

in the long bones since the epithelioid cells commonly seen

in chondroblastomas of the craniofacial bones do not

resemble the tumor cells of chondromyxoid fibroma.

The combination of spindled cells, matrix and occa-

sional cytologic atypia seen in chondromyxoid fibroma

sometimes brings osteosarcoma into the differential. In

general, chondromyxoid fibroma does not show the nuclear

anaplasia characteristic of osteosarcoma. The aggressive

radiographic features of osteosarcoma also differ from

those of chondromyxoid fibroma (Fig. 4).

In chondromyxoid fibromas of the skull base, chordoma

is in the differential. Careful analysis of the cytologic

features can be helpful in this situation. Chordomas contain

epithelioid cells with fairly prominent nucleoli and vacu-

olated or eosinophilic cytoplasm. The tumor cells are

arranged in nests and cords. They are also positive with

cytokeratin markers.

Treatment

Chondromyxoid fibroma is treated by curettage or excision.

A 12–25% recurrence rate has been reported. With local

recurrence, soft tissue implantation may occur. Occasion-

ally patients develop multiple local recurrences.

Craniofacial tumors may have a higher rate of local

recurrence due to difficulties with total removal of tumor in

confined areas and greater risk of cosmetic and functional

consequences.

Conventional Chondrosarcoma

Chondrosarcoma constitutes approximately 15% of all

primary malignant bone tumors. Chondrosarcoma of the

jaw and facial bones is extremely uncommon.

General

Chondrosarcoma arising in the jaw and facial bones

accounts for only approximately 4% of all conventional

chondrosarcomas in the Mayo series. It is difficult to assess

the incidence of conventional chondrosarcoma of the head

and neck in the literature since oftentimes it is not clear

whether reported numbers include all histologic subtypes

or only conventional chondrosarcoma. Nevertheless, the

numbers vary from 4% to 15%.

Fig. 4 Grade 1

chondrosarcoma of the maxilla.

(a) The tumor has a lobulated

growth pattern with

hypercellularity and myxoid

change in the matrix. (b) There

is slight to moderate cytologic

atypia
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Clinical Features

Chondrosarcoma is a disease of adulthood and old age.

More than 60% of patients are in the fourth through sixth

decades of life. This contrasts with the relatively young age

of patients in larger series of craniofacial chondrosarcomas.

Saito reported that 10 of 56 patients were under 17 years

and Huvos reported that one-third of their patients were

younger than 20 years. However, a series of chondrosar-

comas of the head and neck in pediatric patients by Gadwal

did not confirm an increased percentage of head and neck

chondrosarcomas in pediatric patients.

The most common sites for chondrosarcoma of the head

and neck have been variably reported as jawbones, para-

nasal sinuses, nasal cavity, and the maxilla. Of the 56

patients in the Mayo series, 41.1% were located in the nasal

septum, ethmoid, and sphenoid, 25% in the maxillary

sinus, 19.6% in the maxilla, 10.7% in the mandible and

3.6% in the tip of the nose.

Presenting symptoms vary depending on the site of

origin of the tumor. Pain, swelling, and nasal obstruction

are common complaints of patients with chondrosarcoma

of the jaw and facial bones.

Radiographic Features

Chondrosarcomas of the jaws and facial bones are similar

to lesions in the long bones, exhibiting soft tissue extension

with partial calcification or an ill-defined osteolytic mass.

Overall, the findings suggest a malignant process. How-

ever, since chondrosarcoma is rare at these sites,

chondrosarcoma may or may not be on the radiographic

differential diagnosis.

Histologic Features

The histologic features of chondrosarcoma involving the

jaws and facial bones are the same as those that apply to

any other site of origin. The tumors have a lobulated

growth pattern, hypercellularity, and cytologic atypia.

Occasionally there is spindling of the tumor cells, myxoid

degeneration of the matrix, and calcification or ossification.

Histologic Differential

Since chondrosarcoma carries a better prognosis than

osteosarcoma, the differential diagnosis between chondro-

sarcoma and osteosarcoma is probably the most important

distinction to consider when dealing with a malignant

cartilaginous tumor at this site. It is also one of the most

difficult since chondroid differentiation in osteosarcoma of

the jaw is more common than in other sites. When diag-

nosing chondrosarcoma, the tumor should be composed

purely of hyaline cartilage. In chondroblastic osteosar-

coma, there is spindling of the tumor cells toward the

periphery of the lobules and the tumor cells surrounding

the lobules are cytologically malignant. Lace-like osteoid

is usually present between the spindle cells. Alternatively,

bone formation can be seen at the center of the lobules.

This differs from metaplastic bone rimming the periphery

of tumor nodules that can be seen in chondrosarcoma.

Enchondroma should only be diagnosed if the lesion is a

small incidental finding with no radiographic feature of

aggressive behavior. Any clinically significant cartilagi-

nous mass should be considered malignant.

Chondroid chordoma is also an important consideration

in the differential diagnosis. In particular, chondrosarco-

mas with myxoid change can resemble chondroid

chordoma. Careful attention paid to the cytologic features

of the tumor cells can be helpful. In general, chondrosar-

comas lack the epithelioid nuclei, nucleoli, esoinophilic

cytoplasm, and vacuoles typically seen in chordoma. In

addition, the tumor cells of chordoma are positive with

keratin markers whereas chondrosarcomas are negative.

Treatment and Prognosis

Chondrosarcomas of the jaw and facial bones are most

effectively treated by surgical removal. Radiation and

chemotherapy are of little to no benefit. As with chon-

drosarcoma at any other site, a wide surgical margin is

associated with a lower incidence of recurrence. However,

this can be a challenging task in the more confined spaces

surrounding the craniofacial bones. Recurrent tumor at

these sites is associated with a poor prognosis. Overall in

the Mayo series at 5, 10, and 15 years was 80.7, 65.3, and

56%, respectively. There was no statistically significant

difference based on location, size, or histologic grade of the

tumor. No distant metastases were found.

Mesenchymal Chondrosarcoma

General

Mesenchymal chondrosarcoma is a rare histologic subtype

of chondrosarcoma. There are only 32 examples of mes-

enchymal chondrosarcoma in the Mayo Clinic files

compared with 992 examples of conventional chondrosar-

coma. Mesenchymal chondrosarcoma has a predilection for

the facial skeleton, particularly the jaw. It has been reported

as involving the jaws in 22–27% of cases in mesenchymal
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chondrosarcomas. In a recent National Cancer Database

(NCDB) report on 400 chondrosarcomas of the head and

neck, 8.8% were mesenchymal chondrosarcoma.

It is important to recognize mesenchymal chondrosar-

coma as a distinct entity because it is associated with a

more aggressive clinical course than conventional chon-

drosarcoma. Mesenchymal chondrosarcoma can occur as a

primary intra-osseous or extra-osseous tumor. Approxi-

mately one third of tumors occur in soft tissues. These

tumors have clinical and histologic features identical to

those of the skeletal counterparts (Fig. 5).

Clinical Features

Mesenchymal chondrosarcoma tends to affect children and

young adults, although the age range can be broad. About

half of patients in the Mayo series were in the second and

third decades of life. The NCDB report on head and neck

chondrosarcoma found that 61.8% of the 35 mesenchymal

chondrosarcomas arose in patients younger than 30 years.

This report also found mesenchymal chondrosarcomas to

be more common in African-American and Hispanic

patients.

Any part of the skeleton may be affected by mesen-

chymal chondrosarcoma. However, the jawbones have

been reported as the most common site. In most studies,

maxilla and mandible appear to be involved with compa-

rable frequency.

The most common presenting symptom of head and

neck mesenchymal chondrosarcoma is a swelling or mass

that may or may not be painful. Additional symptoms may

include sinusitis, nasal obstruction, change in vision,

headaches, epistaxis, or signs of nerve disturbance.

Radiographic Features

The radiographic features of mesenchymal chondrosar-

coma nearly always suggest a malignant neoplasm. The

tumors typically show some form of calcification,

reflecting the chondroid component of the tumor. Reports

of mesenchymal chondrosarcoma involving the head and

neck bones describe expansile lesions with either a radi-

opaque or radiolucent appearance. Invasion and destruction

of the bone is commonly present.

Histologic Features

The histologic features of mesenchymal chondrosarcoma

involving the head and neck bones are the same as those

seen at any other site. The tumor consists of two distinct

elements: well differentiated hyaline cartilage and a small,

round cell undifferentiated malignancy. The proportion of

the two elements is variable. The change from these two

components is usually abrupt and distinct, but occasionally

it is more gradual. The lobulated cartilage portion shows

features of low-grade chondrosarcoma. It may also contain

areas of calcification or ossification. The high grade small

cell component is composed of round to oval shaped cells

with hyperchromatic nuclei, inconspicuous nucleoli and

scant cytoplasm. This part of the tumor frequently contains

dilated and branched thin-walled vessels, giving rise to a

hemangiopericytomatous pattern. The small round cells

may also be arranged in sheets or have an alveolar pattern.

Immunohistochemical Features

The cartilaginous areas will stain for S-100 protein. The

small cells are usually positive with CD99. They may also

show focal immunoreactivity with desmin, MyoD1, and

smooth muscle actin. The tumors are typically negative for

myogenin, cytokeratins, and HMB-45.

Histologic Differential Diagnosis

An adequate amount of tissue is necessary for the correct

diagnosis of mesenchymal chondrosarcoma. Needle biop-

sies can be misleading due to sampling error. The

Fig. 5 (a) Mesenchymal

chondrosarcoma arising in the

maxilla. The tumor has a

bimorphic appearance with

multiple cartilaginous nodules

surrounded by small blue cells.

(b) Higher power magnification

of a hemangiopericytomatous

pattern in the small blue cell

component
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histologic differential diagnosis on a small amount of tissue

varies depending upon whether both the cartilage and small

cell components are represented in the sample. When the

small cell area predominates, hemangiopericytoma and

other small round blue cell tumors, such as Ewing sarcoma,

rhabdomyosarcoma, lymphoma, carcinoma, and even

melanoma are considerations in the differential diagnosis.

Immunohistochemical stains may or may not be helpful in

sorting through the differential. A careful search for car-

tilaginous differentiation may be the most helpful

approach.

When the cartilaginous component predominates, con-

ventional chondrosarcoma is in the differential diagnosis.

Mesenchymal chondrosarcoma may be confused with

small cell osteosarcoma or chondroblastic osteosarcoma,

particularly if the cartilage has undergone focal ossifica-

tion. However, small cell osteosarcoma does not contain

cartilage and the stromal cells in chondroblastic osteosar-

coma do not have a small round cell appearance.

Treatment and Prognosis

Wide surgical excision is the mainstay of treatment for

mesenchymal chondrosarcoma. The role of chemotherapy

and radiotherapy is uncertain. It is difficult to gather

meaningful information on the effect of multimodality

therapy since this is such a rare tumor. Nevertheless,

mesenchymal chondrosarcoma is a high-grade sarcoma so

patients are not infrequently given chemotherapy and/or

radiotherapy in addition to surgery.

The clinical course of mesenchymal chondrosarcoma is

variable. Patients typically develop recurrences from

months to years after initial presentation and most will die

of disease. The 5-year and 10-year survival rates for mes-

enchymal chondrosarcoma overall have been reported as

ranging from 35–60% and 20–40%, respectively. Some

reports have suggested that jaw lesions tend to have a better

prognosis with 5-year and 10-year survival rates of 82% and

56%, respectively. However, a recent review of maxillary

mesenchymal chondrosarcoma reported a less promising

59.1% 5-year survival. Another report on mesenchymal

chondrosarcoma of the sinonasal tract found disease-free 5-

year and 10-year survival rates of 64% and 55%, respec-

tively, with an overall mean survival of 12.1 years.
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