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Abstract. Periosteal chondroma is a rare benign hyaline 
cartilage neoplasm situated on the bone surface. This is the 
presentation of a unique case of periosteal chondroma arising in 
the left distal tibial metaphysis of a 25-year-old female patient 
with a history of antecedent trauma. The physical examination 
revealed swelling and tenderness in the anterolateral aspect 
of the left distal lower limb. Plain radiographs revealed a 
discernible soft tissue lesion with peripheral foci of mineral-
ization. Computed tomography scans confirmed the presence 
of a surface‑based mass with peripheral ossification and a 
thin rim of calcification. On magnetic resonance imaging, the 
well-circumscribed mass exhibited intermediate signal inten-
sity on T1-weighted sequences and high signal intensity with 
foci of decreased signal intensity on T2-weighted sequences. 
Contrast-enhanced T1-weighted sequences revealed predomi-
nantly peripheral enhancement without intramedullary 
involvement. Following an open biopsy, marginal excision 
with curettage of the underlying bone cortex was performed. 
Histologically, the tumor consisted of mature hyaline cartilage 
arranged in distinct lobules. Foci of ossification with mature 
bone trabeculae forming a thin shell-like structure were identi-
fied in the periphery of the tumor. The mindbomb E3 ubiquitin 
protein ligase 1 labeling index was <1%. Based on these 
findings, the tumor was diagnosed as periosteal chondroma. 
There has been no evidence of local recurrence at 4 months 
following surgery. Despite its rarity, periosteal chondroma 
must be considered as a possible diagnosis when confronted 
with a surface-based, mineralized lesion in the metaphysis of 
long bones.

Introduction

Periosteal chondroma, also known as juxtacortical chondroma, 
is a benign cartilaginous neoplasm of the bone surface that 
accounts for <2% of all chondromas (1). Periosteal chondroma 
exhibits a notable tendency to involve the proximal humerus 
and distal femur. Patients present with a swelling or palpable 
mass that may be painful. Surgical excision is the treatment 
of choice. Local recurrence is extremely uncommon and is 
associated with incomplete excision. This is a presentation 
of the clinicopathological and radiological characteristics of 
a case of periosteal chondroma involving the distal tibia in 
a young adult female patient. Written informed consent was 
obtained from the patient for publication of this case report 
and accompanying images.

Case report

A 25-year-old woman was referred to our hospital for further 
evaluation of abnormal findings on an ankle radiograph. The 
patient had a history of antecedent trauma to the left distal 
lower limb. The physical examination revealed swelling and 
tenderness in the anterolateral aspect of the left distal lower 
limb. The laboratory data were within normal limits. The 
patient's medical history was non-contributory.

Plain radiographs revealed a discernible soft tissue lesion 
with peripheral foci of mineralization (Fig. 1). Computed 
tomography (CT) scans confirmed the presence of a 
surface‑based mass with peripheral ossification and a thin rim 
of calcification (Fig. 2). Magnetic resonance imaging (MRI) 
revealed a well-circumscribed juxtacortical mass measuring 
2.5x1.8x1.5 cm. The mass exhibited intermediate signal 
intensity on T1-weighted sequences (Fig. 3A) and high signal 
intensity with foci of decreased signal intensity on T2-weighted 
sequences (Fig. 3B). Contrast-enhanced T1-weighted sequences 
demonstrated predominantly peripheral enhancement without 
intramedullary involvement (Fig. 3C). Soft tissue edema adja-
cent to the lesion was also observed.

Following an open biopsy, marginal excision with curettage 
of the underlying bone cortex was performed. Histologically, 
the tumor was well defined and surrounded by a periosteum‑like 
fibrous capsule. The tumor was composed of a proliferation of 
chondrocytes in an abundant myxoid or chondromyxoid matrix 
(Fig. 4A). Foci of ossification with mature bone trabeculae 
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forming a thin shell-like structure were found in the periphery 
of the tumor (Fig. 4B). The cytoplasm of the tumor cells was 
strongly positive for periodic acid-Schiff reaction. Alcian blue 
staining demonstrated an abundance of acid mucin in the 
stroma. The mindbomb E3 ubiquitin protein ligase 1 labeling 
index was <1%. There was no nuclear atypia and mitotic 
figures were not detected. Based on these characteristics, the 
tumor was diagnosed as periosteal chondroma.

The postoperative course was uneventful and there was no 
evidence of local recurrence 4 months after surgery (Fig. 5).

Discussion

Periosteal chondroma is significantly less common compared 
to enchondroma and predominantly occurs in children 
and young adults, with a marginal male predominance (1). 

Figure 1. Plain radiographs of the left ankle revealing a discernible soft tissue lesion with peripheral foci of mineralization.

Figure 2. (A) Coronal, (B) axial and (C) three-dimensional computed tomographic imaging of the left ankle showing a surface-based mass with peripheral 
ossification and a thin rim of calcification.
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Periosteal chondroma tends to arise in the metaphysis of the 
proximal humerus or distal femur. The small tubular bones 
of the hand are also common sites (2). Periosteal chondroma 
rarely exceeds 3 cm in maximum diameter and may erode the 
underlying cortex without penetrating into the medullar cavity. 

Histologically, the lesion occasionally exhibits hypercellularity, 
nuclear pleomorphism and binucleation, which may lead 
to a misdiagnosis of chondrosarcoma. It is therefore crucial 
to be familiar with the imaging characteristics of periosteal 
chondroma, in order to avoid a misdiagnosis.

Figure 3. Axial magnetic resonance imaging showing a well-circumscribed juxtacortical mass with (A) intermediate signal intensity on T1-weighted sequence 
and (B) high signal intensity with foci of decreased signal intensity on T2-weighted sequence. (C) Contrast-enhanced T1-weighted sequence demonstrating 
predominantly peripheral enhancement. No intramedullary extension or edema was identified.

Figure 4. Histological findings of periosteal chondroma. (A) The tumor was composed of bland chondrocytes in an abundant myxoid matrix. (B) Foci of 
ossification with mature bone trabeculae forming a thin shell‑like structure were detected in the periphery of the tumor.
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The pathogenesis of periosteal chondroma is not well under-
stood. It is of interest that our patient had a history of at least 
one traumatic event. In the present case, it was suspected that 
trauma may be a related or predisposing factor for the develop-
ment of periosteal chondroma. However, congenital periosteal 
chondroma has been reported in the literature (3). Recently, 
heterozygous mutations of the isocitrate dehydrogenase 1 gene 
were detected in a number of periosteal chondromas (4).

Plain radiographs commonly reveal a discernible soft-tissue 
lesion with cortical scalloping, underlying cortical sclerosis 
and overhanging margins (2,5). The lesion may exhibit a 
sclerotic rim or thin cortical shell. CT is useful in identifying 
the presence of scattered mineralizations. On MRI, periosteal 
chondroma typically appears as a well-circumscribed mass 
with intermediate signal intensity on T1-weighted sequences 
and high signal intensity with variable low signal intensity foci 
on T2-weighted sequences (2,5,6). Intramedullary involve-
ment is quite uncommon, although surrounding soft-tissue 
edema may occasionally be observed (5). Periosteal chon-
droma demonstrates predominantly peripheral enhancement 
following contrast agent administration (6). In our case, 
the tumor was <3 cm and arose on the surface of the distal 
tibia. The imaging characteristics were consistent with those 
described in the literature.

The differential diagnosis of the present case included 
myositis ossificans, bizarre parosteal osteochondromatous 
proliferation (BPOP) and periosteal chondrosarcoma. Myositis 
ossificans is the most common benign bone‑forming lesion 

that mainly affects active adolescents and young adults, with 
a marginal male predominance (7). The lesion is associated 
with a single traumatic event or repeated minor trauma in the 
majority of the cases. The zoning phenomenon of peripheral 
maturation is the most significant diagnostic feature (8). 
BPOP, also referred to as Nora's lesion, is a surface-based 
osteocartilaginous lesion that typically affects the hands and 
feet in young adults (9) and may also occur in long bones in 
~25% of the cases (10). Antecedent trauma may be considered 
as an etiologic factor. Radiographically, BPOP typically 
appears as a well-marginated mass of heterotopic mineraliza-
tion arising from the cortical surface without affecting the 
underlying bone architecture (10). The MRI characteristics 
are non-specific, demonstrating intermediate signal intensity 
on T1-weighted sequences and intermediate to high signal 
intensity on T2-weighted sequences, with marked contrast 
enhancement (10,11). Histologically, BPOP consists of three 
components in different amounts, namely cartilage, bone 
and fibrous tissue. The matrix in cartilage and bone has a 
characteristic blue tinctorial quality at the osteocartilaginous 
interfaces (12). Periosteal chondrosarcoma predominantly 
occurs in the metaphyses of long bones and has a peak incidence 
between the second and fourth decades of life, with a marginal 
male predominance (13). The lesion is generally >5 cm in 
diameter. Radiographically, periosteal chondrosarcoma is 
often round and displays granular or ‘popcorn’ cartilaginous 
opacities (14). On MRI, the mass is well-delineated, with low 
to intermediate signal intensity on T1-weighted sequences 

Figure 5. Follow-up plain radiographs of the left ankle 4 months after surgery.
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and high signal intensity on T2-weighted sequences. There is 
peripheral and septal enhancement following contrast agent 
administration (14). According to Robinson et al (15), lesion 
size is the most reliable predictor for distinguishing periosteal 
chondrosarcoma from periosteal chondroma.

In summary, we described the clinicopathological and 
radiological characteristics of a periosteal chondroma 
involving the distal tibia in a young female patient. Although 
rare, periosteal chondroma should be considered in the 
differential diagnosis of a surface-based lesion with matrix 
mineralization in the metaphysis of long bones.
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