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Chondromyxoid Fibroma of Two Cervical Vertebrae with Involvement of 
Surrounding Soft Tissue: Radiologic Diagnostic Dilemma
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Chondromyxoid fibroma is a rare benign cartilaginous neoplasm that mostly affects the metaphyseal region of the long bones. The tibia, 
small tubular bones of the foot, the distal femur and pelvis are common locations, but involvement of the vertebral bones, especially the 
cervical vertebra, is very rare. Radiographic features show typical characteristics and this tumor often presents as a lobulated, eccentric 
radiolucent lesion with no periosteal reaction. In addition, geographic bone destruction is seen in all cases. We present an adult female 
with a one-year history of neck pain, and ultrasound findings that suggest a right paravertebral muscular lesion due to inflammatory or 
neoplastic origins. The histopathological studies confirmed that the biopsied specimen was a chondromyxoid fibroma of the cervical 
vertebrae laminae and spinous processes (C3 and C4) with abutting soft tissue. Despite the unusual location and soft tissue presentation, 
a chondromyxoid fibroma should be considered in the differential diagnosis of a cervical bone lesion.
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1. Introduction
Chondromyxoid fibroma (CMF) is a rare benign car-

tilaginous neoplasm, and it accounts for less than 1% of 
all bone tumors. There is no gender predilection, but in 
some of the published case series, a male tendency has 
been reported (1-10). It occurs mainly in the second and 
third decades, and the majority occurs before the age of 
30 years (2). The most common locations are the upper 
third of the tibia, small tubular bones of the foot, the dis-
tal femur and pelvis (3, 4). Involvement of the vertebral 
column is rare, especially in the cervical region. In gen-
eral, CMFs originate from the metaphyseal region of the 
long bones. Literature reviews have shown that CMF is 
very rare in the cervical region, and only less than 11 cases 
have been reported up to now (1, 5-8). CMF of the cervi-
cal spine may present with unusual radiological findings 
and pose a diagnostic dilemma; therefore, we first report 
our case and then briefly discuss its radiological, histo-
pathological and clinical characteristics.

2. Case Presentation
A 36-year-old woman came to the neurosurgery clinic 

with a one-year history of neck pain and semi-lateral radic-

ular pain in her right hand. Her past medical history was 
unremarkable. On ultrasound examination, there was a 
hypo-echoic oval mass-like lesion located on the right side 
of the C3 and C4 vertebrae and adjacent subcutaneous soft 
tissue, measuring 1.2 × 3.6 × 1.6 cm. The ultrasound possible 
differential diagnosis was right paravertebral muscle soft 
tissue lesion due to inflammatory or neoplastic origins. 
A lateral plain x-ray of the neck revealed an ill-defined hy-
poattenuated area within the deep soft tissue of the poste-
rior aspect of the C3 and C4 vertebrae just posterior to the 
related spinous process without bony erosion, demineral-
ization, foreign body, or soft-tissue calcification. Irregular-
ity and possible erosion in the spinous process of C5 of the 
cervical vertebrae was seen (Figure 1).

On Doppler ultrasound, there was no blood flow detect-
ed and the mass was reported as a hypo-vascular lesion. 
On magnetic resonance imaging (MRI), a well-defined en-
capsulated 2.6 × 2 × 1.8 cm mass lesion emanating from 
the soft tissue of the paravertebral neck was detected that 
abutted the spinous process and lamina of the posterior 
neural arc of the C3 and C4 vertebrae and appeared to be 
low signal intensity on the T1 weighted imaging (T1W1) 
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(Figure 2). The lesion was seen as a target shaped lesion 
with a centrally hypo-intense and peripherally mild hyper-
intense thick rim and surrounding edema on T2WI (Figure 
3). On post-contrast T1WI, considerable enhancement of the 
peripheral thick rim and adjacent posterior soft tissues of 
C3 and C4 vertebrae were presented (Figure 4). The patient 
underwent surgical resection, and a frozen section study 
was requested. The specimen received for frozen section 
consisted of one piece of cream colored tissue measuring 
3 × 2 cm. Histopathological examination revealed a lobu-
lated tumoral lesion composed of fibromyxoid connective 
tissue admixed with small islands of cartilaginous tissue 

Figure 1. A 36-year-old woman with neck pain and semi-lateral radicular 
pain in the right hand. A lateral plain x-ray of the neck reveals an ill-de-
fined hypoattenuated area adjacent to the deep soft tissue of the posterior 
aspect of the C3 and C4 vertebrae, just posterior to the related spinous 
process and some irregularity or possible erosion in the spinous process 
of fifth cervical vertebra.

Figure 2. A well-defined encapsulated mass lesion emanating from the 
soft tissue of the paravertebral neck abutting spinous process and lamina 
of the posterior neural arc of the C3 and C4 vertebrae on sagittal T1 weight-
ed MRI. The mass showed low signal intensity on sagittal T1WI.

and areas of calcification, so the frozen section suggest-
ed a benign lesion. The received specimen for permanent 
diagnosis consisted of multiple pieces of brownish col-
ored tissues altogether measuring 4 × 3 cm. Histopatho-
logical examination revealed a tumoral lesion composed 
of proliferated chondrocytes, admixed with fibromyxoid 
connective tissues, and scattered osteoclast-like multi-
nucleated giant cells (Figure 5 A, 5B). Mature bone tra-
beculae rimmed by osteoblasts with areas of calcification 
were also detected. The final diagnosis was CMF of the 
posterior elements of the cervical bones with extension 
to the adjacent soft tissue. The patient received no other 
treatment and after two years of surgery, she has not suf-
fered from any problem related to the lesion in her neck 
area and no recurrence was reported.

Figure 3. A target shaped lesion, central hypointense and peripheral mild 
hyperintence thick rim with surrounding edema located on the mid-line 
of the neck around C3 and C4 vertebrae on sagittal T2WI is seen.

Figure 4. Coronal post contrast T1WI shows considerable enhancement 
of the peripheral thick rim and adjacent posterior soft tissues of the C3 
and C4 vertebrae.
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Figure 5. A and B, Histopathological examination shows chondroid tissue admixed with fibroblasts and scanty multinucleated giant cells (H & E staining, 
Magnification, ×200 and ×400) spinous process of fifth cervical vertebra.

3. Discussion
CMFs are extremely rare benign cartilaginous bone 

neoplasms that were initially described by Jaffe and Li-
chtenstein in 1948 (10). There is no gender predilection, 
but in some of the published case series, higher num-
bers of males have been reported. It usually occurs in 
the second or third decades and the majority appears 
before the age of 30 years. Most of the CMFs are located 
in the metaphyseal region of the long bones. One third 
of them forms in the tibia, small tubular bones of foot, 
and the distal femur and pelvis (1-12). CMFs in the verte-
bral columns are rare, especially in the cervical region 
and related soft tissue vicinity. Lopez et al. reported CMF 
of the cervical spine in a 20-year-old man with neck pain 
that was located in the body of the C2 vertebra. X-ray 
showed a lytic lesion in the C2 body that causes insta-
bility of the craniocervical vertebra without extension 
into the soft tissue (5). Our case was an adult female who 
had suffered from a long history of neck pain and there 
was an imperceptible lump on an x-ray in the right para-
vertebral soft tissue. Although the radiological findings 
were not diagnostic for CMF, it originated from the lam-
ina and spinous processes of the cervical bones and ex-
tended into the adjacent soft tissue. Spinal CMF was first 
reported by Benson and Bass (1). Radiological features 
are not characteristic, but may present as a lobulated, 
eccentric radiolucent lesion with no periosteal reaction, 
and in all of the patients, geographic bone destruction 
is visible. The margin of the CMF is sclerotic, and defined 
with pseudotrabeculation in 57% of the cases, and matrix 
calcification is seen in about 12.5% of the cases (11). MRI 
features of CMF of vertebral column are not specific, but 
the helpful features are the peripheral intermediate sig-
nal band, central high signal intensity on T2-WI, and pe-
ripheral nodular enhancement or central non-enhanc-

ing focus on contrast-enhanced T1-WI (12). In addition, a 
doughnut sign is seen in bone scans of CMFs; however, 
this is a non-specific finding because it may be found in 
other bone tumors (11, 12). Other benign tumors, such as 
aneurysmal bone cyst, giant cell tumor, enchondroma, 
non-ossifying fibroma and chondroblastoma could be 
listed in the differential diagnoses. In long bones, CMF 
originates from the metaphysis close to the physis, and 
it may also extend into the epiphysis or diaphysis. Fur-
thermore, it usually appears as an eccentric, oval shape 
lesion. In small bones, a CMF may involve the diaphy-
sis, metaphysis, and epiphysis (1). The preferred imag-
ing study is conventional radiography with its specific 
characteristics composed of a bubbly cystic appearance, 
but a computed tomography (CT) scan displays a scle-
rotic calcification margin and trabeculation better than 
conventional radiography (11). In our case, a plain X-ray 
showed a barely discernible ill-defined soft-tissue densi-
ty within the deep soft tissues of the posterior aspect of 
the C3 and C4 vertebrae just posterior to the related spi-
nous process without characteristic features of CMF in 
the vertebral bones. CMFs have different tissue compo-
nents with a heterogeneous appearance on MRI studies. 
For example, chondroid and myxoid tissues create an in-
termediate to high signal on proton-density and T2-WI 
or low signal on T1-WI (12). CMFs show a high accumula-
tion of fluorodeoxyglucose in positron emission tomog-
raphy (PET) scan, but we did not perform this study for 
our patient. The most common site of vertebral column 
involvement by CMF is in the thoracic region, with a 
predilection for the posterior neural arc (4). Chondro-
sarcoma, osteoblastoma, aneurysmal bone cyst, giant 
cell tumor of the bone, metastasis, multiple myeloma, 
and collapsed hemangioma of the vertebral bodies are 
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the most common differential diagnoses in radiological 
investigations. Jonathan et al. reported CMF in the sev-
enth cervical vertebra of a 35-year-old man, in whom X-
ray, MRI and bone scans, suggested an aneurysmal bone 
cyst or a giant cell tumor (1). Two adjacent vertebral 
bone involvements, especially in the cervical vertebrae 
have not been reported yet. Bruder et al. reported a case 
of CMF in two thoracic vertebrae that originated from 
vertebral bodies, but our case was CMF in two cervical 
vertebrae with involvement of the laminas and spinous 
processes (13). The symptoms of this benign tumor seem 
to be progressive longstanding pain, swelling, and mo-
tion restriction of the affected limb (1-8). Histopatho-
logically, the tumor is composed of chondroid, myxoid, 
and fibrous connective tissue, which are arranged in a 
lobular pattern. Scattered osteoclast-like multinucle-
ated giant cells are occasionally seen inside the tumor, 
especially at the periphery. Areas of calcification are also 
present in some cases. Mitotic figures are rare or absent 
(10). The main differential diagnosis of CMF from chon-
drosarcoma histologically is the sharp borders of the 
lobules and also radiologic studies which could help to 
make the correct diagnosis (11). En bloc excision of the 
tumor is the treatment of choice, but recurrences after 
curettage have been reported. Our case has not had any 
recurrence after the excision.

Although CMF is a rare benign bone tumor, involvement 
of the vertebral column especially the cervical vertebrae 
is very rare, but we listed it in the differential diagnosis 
despite the unusual soft tissue extension. Conventional 
radiology with MRI and PET scan could give us better di-
agnostic information.
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