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Case Report

CASE REPORT
A 15-year-old boy presented to the Department of Orthopaedics 
with chief complaint of swelling of the left shoulder of 6 months 
duration. The swelling was gradually increasing in size. There was 
dull aching pain on deep pressure. On examination, the swelling was 
8 cm × 6 cm in size, firm, well defined and there was tenderness on 
deep palpation. The X-ray showed an eccentric expansile cortical 
lytic lesion involving the lateral aspect of the proximal humerus 
with “ring and arc” matrix calcification [Table/Fig-1]. The lesion 
showed a narrow zone of transition with the surrounding bone 
and a well-defined margin with the adjacent soft tissue. Contrast 
enhanced MRI showed a heterogeneously enhancing lesion with 
predominant soft tissue component arising from the periosteum of 
the meta-diaphysial region of the proximal third of the left humerus. 
The provisional diagnoses considered based on the clinical and 
radiological findings were conventional osteosarcoma, periosteal 
osteosarcoma, periosteal chondroma and osteochondroma.

uniform nuclei. No permeation into the bony trabeculae was noted 
[Table/Fig-2b]. Based on trucut biopsy findings, a diagnosis of 
chondroid neoplasm was made.

Excisional biopsy specimen showed a smooth, circumscribed, partially 
encapsulated neoplasm measuring 8 cm×6 cm×4 cm, the cut section 
of which was predominantly cartilaginous [Table/Fig-3]. Microscopy 
showed a circumscribed chondroid neoplasm arranged in lobules 
separated by fibrous septae. Lobules showed moderate cellularity 
with chondrocytes within the lacunae [Table/Fig-4a,b]. Nuclear 
pleomorphism, increased cellularity, mitotic activity and necrosis 
were absent. Endochondral ossification was noted. Considering the 
radiological and histopathological features, a final diagnosis of periosteal 
chondroma was made. Local excision with curettage was done. 
Postoperative period was uneventful. An X-ray, taken 6 months post 
surgery, showed no evidence of residual neoplasm. Patient is on regular 
follow-up and is doing well without any recurrence radiologically.
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ABSTRACT
Periosteal chondromas are uncommon benign cartilaginous neoplasms which account for <2% of all bone tumours. They are rarely 
>5 cm in greatest diameter with an average size of 3 cm, with proximal humerus being a characteristic location. Large periosteal 
chondromas are very rare. Clinically, they present as palpable often painful masses. Radiographically, they appear as radiolucent 
bone surface tumours that form sharply marginated erosions (“saucerisation”) of the cortex and are well demarcated from the 
underlying medullary cavity by a thin rim of sclerosis. Histologically, these tumours are well circumscribed, and are characterised 
by lobules of cartilage with benign clusters of chondrocytes that do not have a permeative growth pattern. Occasionally, these 
tumours can be more cellular showing nuclear pleomorphism and binucleation, which can be misdiagnosed as chondrosarcoma. 
Periosteal chondromas are treated with en-bloc excisions. This case report describes a case of giant periosteal chondroma of 
proximal humerus.

CT guided trucut biopsy was done from the lesion and imprints 
were taken from the biopsy sample. The imprint cytology showed 
benign chondrocytes suggestive of a benign chondroid neoplasm 
[Table/Fig-2a]. Trucut biopsy showed lobules of chondrocytes with 

[Table/Fig-1]: X-ray showing eccentric expansile cortical lytic lesion with “ring and 
arc” like internal calcifications.

[Table/Fig-2]: a) Imprint cytology showing chondrocytes with moderate amount 
of cytoplasm and uniform nuclei. (H&E, 40x). b) Trucut biopsy section showing 
chondrocytes with uniform nuclei. (H&E, 40x).

[Table/Fig-3]: Partially encapsulated neoplasm with predominant grey white 
glistening cartilaginous areas.
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increased blood vessels in the fibrous capsule [4]. Other differential 
diagnoses include periosteal osteosarcoma, aneurysmal bone 
cyst, sub-periosteal haemangioma, sub-periosteal ganglion and 
chondromyxoid fibroma [17,18].

Periosteal osteosarcomas arise beneath the periosteum as slow 
growing masses. They occur as radiolucent lesions on the surface 
of bone with perpendicular striae and peripheral Codman’s triangle. 
Histological appearance is characterised by chondroid areas with 
anaplastic features, and may show lace like malignant osteoid 
[19]. Osteochondroma was considered as a differential diagnosis 
in this case based on the clinical and radiological features. Most 
of the osteochondromas occur in the long bones of adolescents, 
particularly distal femur and proximal tibia and present as an 
irregular bony masses with a cartilaginous cap. Microscopically, they 
resemble a normal growth plate with vertical rows of chondrocytes 
as they show endochondral ossification on the basal surface of 
hyaline cartilage [19,20]. Chondromyxoid fibroma, which is the 
least common benign cartilaginous tumour of bone, can also 
occur as surface lesion, long bones being a common site. Classic 
chondromyxoid fibroma is characterised by lobules of stellate or 
spindle shaped cells in a chondromyxoid background. Periphery 
of the lobules shows increased neoplastic cells. Fibrous bands 
containing blood vessels and occasionally multinucleated giant cells 
separate the lobules [21].

Histopathological examination helps to confirm the diagnosis. 
Histologically periosteal chondromas are well demarcated from 
the underlying cortex. Sometimes erosion and scalloping of cortex 
can occur, but they do not penetrate into the cancellous bone. 
Cellularity and cytological features are similar to other chondromas. 
Occasionally, they show greater nuclear pleomorphism and more 
binucleation. Nojima T et al., reported a series of 46 patients with 
periosteal chondroma in which increased cellularity, hyperchromasia, 
nucleomegaly, binucleation or myxoid change of the matrix was 
present in 33 cases [8]. Immunohistochemically S-100 will show 
positivity. Clonal karyotypic abnormalities have been described in 
very few cases.

Periosteal chondromas are treated with intralesional, marginal and 
en-bloc excisions. Recurrence rate is low in marginal and en-bloc 
excisions compared to intralesional curettings [7,22].

CONCLUSION
A benign nature of chondroid tumours is difficult to establish. It 
requires a combination of clinical data, radiological imaging and 
histopathological examination of the lesion. Authors believe that this 
case is one of the largest periosteal chondromas reported in the 
literature to date. Further, the case report highlights the importance 
of histopathology and radiology in arriving at the correct diagnosis.
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it as subperiosteal epiphyseal chondroma. Following this, six cases 
of periosteal chondroma were reported by Lichtenstein L and 
Hall JE, [2]. The second series of tumour consisting of nine cases 
were described by Jaffe HL [3].

Periosteal chondroma is a slow growing tumour. Most cases occur 
in the second and third decades of life with the highest frequency 
between 10 and 20 years. It occurs in children and young adults 
with a predilection for males [4-6]. It accounts for <2% of bone 
tumours. This case is being presented owing to the large size of the 
tumour and since the authors believe that this is one of the largest 
periosteal chondromas reported in the literature to date.

Periosteal chondromas commonly occur in the long bones with 
proximal humerus being a characteristic location. Small tubular 
bones are the other sites. In the present case, the tumour was 
located in the proximal humerus. They usually arise from the 
metaphysis or metadiaphysis [7]. These tumours are rarely greater 
than 5 cm in greatest diameter with an average size of 3 cm [8]. 
A few case reports have cited a larger tumour size. Imura Y et al., 
reported a giant periosteal chondroma (9 cm) of the femur [9]. The 
tumour in the present case was 8 cm in maximum dimension. The 
cells of the periosteum, rather than the physis, appear to be the 
source for periosteal chondroma [10].

Clinically they present as palpable often painful masses. 
Radiologically, they are radiolucent bone surface tumours forming 
sharply marginated erosion of the cortex. Scalloping or remodelling 
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calcification, and a possible soft tissue mass component form the 
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Grossly, they present as hyaline cartilaginous masses with variable 
calcification. Microscopy shows lobules of hyaline cartilage within 
well-formed lacunae which is covered by a fibrous periosteal 
capsule [4,14].

In this case, the imaging features were suggestive of periosteal 
chondroma with an unlikely differential diagnosis of periosteal 
osteogenic sarcoma. Periosteal chondrosarcoma is another 
important tumour to be distinguished from periosteal chondroma. 
They also present as slow growing malignancies. Radiologically, 
they may show sclerosis and scalloping similar to periosteal 
chondromas. However, periosteal chondrosarcomas are generally 
larger in size and does not occur in the younger age group.

Radiologically, the margins of periosteal chondrosarcomas are 
indistinct. They tend to permeate the underlying bone with formation 
of bony spicules extending out from the cortex [15,16]. The mean 
tumour size in periosteal chondrosarcomas is usually more than 
5 cm in size. Mankapure PK et al., mentions that chondroma has 
regular lobulation pattern with an almost inactive fibrous capsule 
which has less vascularity as compared to chondrosarcoma 
which has an irregular, asymmetrical lobulation pattern with 

[Table/Fig-4a,b]: Excisional biopsy section showing Circumscribed chondroid 
neoplasm arranged in lobules with moderate cellularity. (a- H&E, 10x) (b- H&E, 40x).
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