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Chondroblastoma is a rare, benign primary cartilaginous bone tumor that typically arises
in the epiphyses of the long bones. Radiologically, a well-defined lytic lesion with thin scle-
rotic margins is commonly found. The tumor is characterized histologically as an admix-
ture of chondroblasts and multinucleated giant cells with chondroid matrix and pericellu-
lar calcifications. We present a case of a chondroblastoma of the hand with an unusual
large extraosseous soft tissue component. The mass demonstrated diffuse calcifications
and radiolucent lesions in the dorsal aspect of the hamate and metacarpals. Differential
diagnoses included synovial chondromatosis, soft tissue chondroma, and tenosynovial gi-
ant cell tumor. The patient underwent open biopsy of the mass with plans for excision.
Final histopathologic diagnosis was of chondroblastoma of the hamate with a large soft
tissue component. A marginal excision of the lesion with curettage and cementation was
performed.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

rare, benign primary cartilaginous bone tumor that accounts

Introduction for about 1% of all primary bone tumors [2]. Most com-

monly found in the epiphyses of the proximal tibia, proxi-
In this report, we present an unusual case of a chon-  mal humerus, and femur, chondroblastomas are rarely seen
droblastoma of the hamate and multiple metacarpal bases in the hands [1-6]. One study reported just 6 cases of carpal
with a large soft tissue component. Chondroblastoma is a chondroblastomas out of 26,800 primary bone neoplasms with
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Fig. 1 (A) - Lateral radiograph of the left hand showing a focal lesion (white arrow) at the dorsal aspect of carpometacarpal
level with mineralizations in it. (B) PA view of the left wrist displaying lucent lesions (white arrow) in the second to fourth
metacarpals and hamate. The calcified mass is difficult to see on this radiograph.

Fig. 2. (A) - Noncontrast axial CT image of the wrist shows a lucent lesion (white arrow) within the dorsal aspect of the
hamate with a dorsal soft tissue mass. (B) Axial CT image of the wrist slightly distal to the level of A in soft tissue window
demonstrates the mass (white arrow) to a better advantage with visualization of internal calcifications.

none involving the hamate (3 in the scaphoid and 3 in the
capitate) [9]. There are only 2 other cases of chondroblas-
tomas involving the hamate that have been reported [7,3].
The mean age at presentation is 15 years with a male to fe-
male ratio of 2:1 [1]. Clinical findings consist of pain, restricted
range of motion, and local swelling. Radiographs classically
display a circumscribed lytic lesion with a well-defined scle-
rotic rim [1-3]. Histologically, chondroblastomas typically con-
sist of an admixture of chondroblasts and multinucleated gi-
ant cells with chondroid matrix [10]. Characteristic “chicken-
wire” or “lace-like” pericellular calcifications are often seen
[11]. Treatment usually consists of surgery with curettage and
bone grafting or cementation [3]. Local recurrence rates are
reported to be about 10-30% [2]. Three cases of extraosseous
chondroblastomas have been reported; however, these cases
may have been miscategorized and, based on their clinical and

histologic features, are more likely to be chondroblastoma-like
chondromas (CLC) instead [11-14]. CLC is a minority of soft tis-
sue chondromas that closely resemble chondroblastomas his-
tologically [11]. While most chondromas are exclusively com-
posed of mature hyaline cartilage, CLC contain regions of hy-
percellularity and display chondroblastoma-like areas [11,15].
Therefore, extraosseous involvement by chondroblastomas is
exceptionally rare (Figs. 1-6).

Case report

A 31-year-old woman was referred to the orthopedic oncology
clinic with a progressively growing mass on the dorsal aspect
of her left hand which she first noticed 3-4 years ago. She also
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Fig. 3 - Noncontrast axial CT image shows small lucent
lesions (white arrowheads) at the bases of the second,
third, and fourth metacarpal bases.

reported periodic night sweats and pain in her left metacar-
pophalangeal (MCP) joints, but not over the mass. Physical ex-
amination revealed a firm, non-mobile mass measuring ap-
proximately 2 x 2 cm on the dorsal carpus with 3 lobulated
palpable masses adjacent to it. The masses were non-tender
and without erythema. A 5-10 degree reduction in left wrist
extension was noted compared to the contralateral side. There
were no deficiencies in finger range of motion, motor function,
and sensation.

Imaging

Plain radiographs of the left wrist showed a dorsal soft tissue
mass with multiple calcifications at the level of the base of
the metacarpals. A noncontrast CT scan of the hand showed
a lobulated mass along the dorsum of the wrist and proximal
hand measuring 1.5 cm and 3.4 cm in craniocaudal and trans-
verse dimensions, respectively. The mass demonstrated dif-

Fig. 5 - Sagittal T1-weighted fat-saturated postcontrast MR
image of the wrist showing enhancing soft tissue mass
(white arrow) of the dorsal aspect with small areas of
involvement (white arrowhead) of the hamate and base of
the fourth metacarpal.

fuse calcifications within it and appeared to encompass the
extensor tendons of the second, third, and fourth fingers. Bone
windows revealed radiolucent lesions in the dorsal aspect
of the hamate and second through fourth metacarpal bases.
Contrast-enhanced MRI of the left hand exhibited marked en-
hancement of the mass and further involvement of the ha-
mate and bases of the second, third, and fourth metacarpals.
The differential diagnoses at this time included synovial
chondromatosis, soft tissue chondroma, and tenosynovial gi-
ant cell tumor. With multiple calcifications in close associa-
tion with the tendon sheaths and carpometacarpal joints, syn-
ovial chondromatosis was the primary consideration. Soft tis-
sue chondroma was included in the differential as they mostly
occur in the soft tissue of the hands and feet and show pat-
terns of calcification that can be associated with bone ero-

Fig. 4. (A) - Axial T1-weighted nonfat-suppressed MRI of the hand demonstrating a lobulated mass (white arrow) of
intermediate signal intensity at the dorsal aspect of the distal carpus with close association of the extensor tendons and
abnormal focal signal (black arrowhead) in the dorsal aspect of the hamate. (B) Axial T2-weighted fat saturated MR image at
the same level shows the lesion to be mixed signal but primarily hyperintense. (C) Axial T1-weighted fat-saturated
postcontrast image shows considerable enhancement of the mass.
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Fig. 6 - Photomicrographs. (A) Sheets of chondroblasts in pale chondroid matrix with areas of mineralization. No mature
hyaline cartilage is present (H&E, 40x). (B) Multinucleated osteoclast-like giant cells and mononuclear cells with typical
chondroblast cytology - eosinophilic cytoplasm and round nuclei with nuclear grooves (H&E, 200x). (C) Chondroblasts with
characteristic pericellular “chicken-wire” calcifications (H&E, 200x).

sions. Tenosynovial giant cell tumor was lower on the differ-
ential due to the numerous calcifications within the lesion.

Treatment and follow-up

The patient underwent open biopsy of the lesion with intra-
operative frozen assessment and plans for excision. Due to the
cartilage features and atypical imaging appearances, defini-
tive surgical treatment was deferred until final pathology re-
sulted. Once the final pathology resulted as chondroblastoma,
the patient underwent a marginal excision of the mass with
curettage of the hamate, metacarpals and cementation of the
hamate lesion. The patient did not report functional limita-
tions at the 3-month follow-up.

Discussion

Chondroblastomas are rare, cartilaginous bone tumors that
are not commonly found in the hands and even less so in soft
tissue [1,11]. Originally described by Ewing as a “calcifying gi-
ant cell tumor,” chondroblastomas characteristically consist
histologically of chondroblasts and multinucleated giant cells
in a chondroid matrix with scattered calcifications [10,16]. Ra-
diographs typically show a well-defined lytic lesion with thin
sclerotic margins. Central calcifications are common and ra-
dio densities vary depending on the severity of mineraliza-
tion [10]. MRI studies on T1- and T2-weighted images show
mixed signal intensity, most likely related to the variable com-
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ponents of the lesion [10]. Clinical presentation consists of
pain, joint effusion, and limited range of motion. A multicen-
ter analysis of 199 patients with chondroblastoma found that
pain was the primary presenting symptom at 73.4% with joint
effusion and limited movement at 33% and 23%, respectively
[1].

The patient’s presentation of pain and a palpable mass
along the extensor tendons in addition to radiographs with
calcifications adjacent to articular spaces made a strong case
for synovial chondromatosis after imaging was obtained. The
prevalence of synovial chondromatosis in the hands is also
rare with 90% of reported cases located in the knee or hip
[18]. T1-weighted MRI imaging showed intermediate signal
intensity and T2-weighted MRI showed mixed, primarily hy-
perintensity in the lesion which can be consistent with syn-
ovial chondromatosis [17]. Although chronic and progressive
synovial chondromatosis may cause cartilaginous erosions
around the joints, cortical and subcortical abnormalities as
seen on this patient’s CT images are not found [17,19]. In
contrast to our case, the microscopic appearance of synovial
chondromatosis typically consists of nodules composed of
hyaline cartilage.

Extraosseous chondroblastoma is exceptionally rare [14].
Chondroblastoma-like chondromas histologically resemble
chondroblastomas, making it difficult to differentiate between
these 2 benign cartilage-forming tumors [11]. Both demon-
strate proliferation of round cells and scattered multinucle-
ated giant cells with variable “chicken-wire” calcifications
[10,11].

Chondroblasts characteristically have round nuclei with
longitudinal nuclear grooves while CLC have been described
to have ovoid, eccentric nuclei [10,11]. CLCs are found loosely
in the soft tissue adjacent to tendons or within tenosynovial
sheaths and are often surgically treated with complete exci-
sion of loose cartilaginous fragments [15].
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