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Secondary Chondrosarcoma of 
the Clavicle: A Case Report

Case Report

CASE REPORT
A 41-year-old male presented with pain and swelling in the left 
clavicular region, which had an insidious onset and gradually 
progressed over the past six months. The pain was a dull, aching 
type and worsened with strenuous activities. There was no history 
of fever or trauma. Physical examination revealed a fixed hard mass 
measuring 7×3 cm in the left clavicular region. The Range of Motion 
(ROM) of the left shoulder was restricted. There were no signs of 
inflammation, such as a local rise in temperature, and no dilated 
veins were observed during examination. The swelling did not move 
with deglutition. The patient was advised to undergo a radiograph 
for further evaluation. An anteroposterior radiograph of the left 
clavicle revealed a lobulated sclerotic lesion with irregular margins 
overlying the medial clavicle. The matrix of the lesion appeared 
inhomogeneous with multiple areas of lucency, and the cortical 
margins of the underlying clavicle were indistinct [Table/Fig-1]. 

Subsequently, the patient underwent MRI and CT for further 
characterisation of the lesion. The MRI showed a large 
inhomogeneous, irregularly marginated mass arising from the medial 
third of the clavicle, measuring approximately 6.0×6.3×4.7 cm. The 
mass appeared hypointense on T1-weighted Images (T1WI) and 
had intermediate signal intensity on T2-weighted Images (T2WI). The 
overlying cartilage was thick, inhomogeneous, and hyperintense on 
T2-weighted images, with non uniform thickness. Cortical and 
medullary continuity between the lesion and the underlying clavicle 
was observed. Adjacent muscles and neurovascular structures 
were displaced, with maintained fat planes [Table/Fig-2]. 
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ABSTRACT
Chondrosarcomas are uncommon cartilaginous tumours and are the third most common tumours arising from the bone. These 
tumours are low to high grade malignant chondroid tumours. Most of these lesions arise de novo and are considered primary 
chondrosarcomas. Tumours that develop from the cartilaginous cap of existing benign tumours like enchondroma or osteochondroma 
are known as secondary chondrosarcomas. Herein, the authors presented a case of a 41-year-old man who presented with a history 
of pain and swelling in his left clavicle for a duration of six months. Upon examination, clinicians felt a hard mass in the left clavicle 
region, prompting them to explore radiological insights. A radiograph revealed a lobulated sclerotic region overlying the medial 
aspect of the left clavicle. Computed Tomography (CT) further revealed an exophytic lesion arising from the clavicle. Magnetic 
Resonance Imaging (MRI) further characterised the lesion and raised suspicion of a complex malignant lesion of chondroid origin. 
Histopathological analysis confirmed it to be a chondrosarcoma of the clavicle. Subsequently, the patient underwent tumour 
excision with partial claviculectomy. Secondary chondrosarcomas are low to high grade malignant chondrogenic bone tumours that 
arise in pre-existing benign tumours. They may develop in osteochondromas, enchondromas, fibrous dysplasia, Paget’s disease, 
irradiated bone, and synovial chondromatosis. Although sarcomatous transformation is common in osteochondromas, secondary 
chondrosarcomas of the clavicle are extremely rare.

[Table/Fig-1]:	 X-ray left shoulder Anteroposterior- upright view showing and 
expansile mixed sclerotic and lytic lesion overlying the medial end of the clavicle 
with ring and are type of calcifications. (L-Lesion).

[Table/Fig-2]:	 a) T1WI and b) T2WI shows a, irregularly marginated mass arising fron 
the medial third of the clavicle appearing hypointense on T1WI and heterogeneously 
hyperintense on T2WI with an overlying thick cartilage (yellow arrow). The lesion 
also shows coticomedullary continuity. c) Coronal STIR images show the lesion 
with a cartilage cap (green arrow). d) Post-contrast images shows heterogenous 
enhancement of the lesion (orange arrow) (L-Lesion).
T1WI: T1-weighted images; T2WI: T2-weighted images; STIR: Short tau inversion recovery

A corroborative plain CT study revealed an irregular, sessile, exophytic 
sclerotic lesion measuring 6×6.3×4.9 cm, arising from the medial third 
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intramedullary, clear cell, juxtacortical, myxoid, mesenchymal, 
extraskeletal, and dedifferentiated. Conventional intramedullary 
chondrosarcoma is the most common type and predominantly 
affects the long bones or pelvis [2]. Secondary chondrosarcomas 
are rare and typically arise from pre-existing osteochondromas or 
enchondromas [3]. 

Tumours of the clavicle are rare, accounting for less than 0.5% of all 
tumours [4], and they are usually primary tumours. Osteochondromas 
of the clavicle are extremely rare, and their transformation into 
secondary chondrosarcomas is even rarer [3]. They typically 
present as an expansile mixed sclerotic lesion with ring and arc 
chondroid matrix (representing enchondral calcification) and a 
centrally lucent area with a narrow zone of transition and endosteal 
scalloping. Malignant transformation of primary bone pathology 
into chondrosarcoma is characterised by a sudden increase in size 
of the lesion and the development of pain, which may have been 
initially asymptomatic. A cartilage cap thickness of more than 2 cm is 
considered a suspicious malignant feature. Other features favouring 
malignant transformation include irregular calcifications, irregular 
margins, the presence of soft tissue components, and adjacent 
bone erosions [5,6]. A study conducted by Takenoshita S et al., 
in a 20-year-old male, showed irregular calcifications in the right 
clavicle on the x-ray. Subsequent CT and MRI revealed a lobulated 
neoplastic lesion in the right medial clavicle with corticomedullary 
continuity and a thick cartilage cap, similar to the findings in this case 
[6]. Following this, the patient underwent subtotal claviculectomy, 
and histopathological examination confirmed the lesion to be a 
chondrosarcoma. 

Efremidou EI et al., in a case report on a 54-year-old man who 
presented to their hospital with swelling over the left shoulder, 
diagnosed him with juxtacortical chondrosarcoma of the clavicle 
[7]. X-rays showed an irregular soft tissue mass with areas of 
chondroid calcifications. Subsequent CT revealed an ovoid soft 
tissue mass arising from the distal part of the diaphysis of the 
left clavicle, with a coarse peripheral matrix and multiple central 
spotty calcifications. The cortex showed extrinsic thickening and 
erosion, with non mineralised areas. MRI of this patient revealed 
a hypointense mass on T1, heterogeneously hyperintense on T2, 
and showing heterogeneous postcontrast enhancement. These 
findings were similar to those of the index case. Histopathological 
examination confirmed the diagnosis of low-grade juxtacortical 
chondrosarcoma. 

In a case report by Younus A and Kelly A, a 57-year-old male 
presented with a painless mass in the right clavicle. On examination, 
the mass measured approximately 15×10 cm and was firm and 
fixed to the underlying bone. MRI revealed a T2 hyperintense soft 
tissue mass that was replacing the clavicle, along with retropectoral 
lymphadenopathy. The investigators performed a CT angiogram to 

of the clavicle. The lesion showed cortical and medullary continuity 
with the clavicle, but it exhibited inhomogeneous mineralisation, 
surface irregularities, and an associated soft tissue component with 
calcifications. Areas of cortical thickening and erosions were noted in 
the underlying clavicle [Table/Fig-3]. Considering the expansile lytic 
lesion in the medial third of the left clavicle with cortical destruction 
and increased cartilage cap thickness (2.3 cm), the possibility of 
osteochondroma with secondary chondrosarcoma was considered. 

[Table/Fig-3]:	 Axial and coronal CT sections show a medial third lesion involving 
the left clavicle with corticomedullary continuity (yellow arrow) and associated soft 
tissue component (pink arrow) and in homogeneous mineralisation. (L-Lesion).

[Table/Fig-4]:	 Postoperative images of the left clavicular chondrosarcoma.

[Table/Fig-5]:	 Left shoulder X-ray upright view shows no obvious residual/recurrent 
lesion. Surgical staples noted in the region of the medial third of clavicle.

The other key differentials that the authors considered were other 
aggressive lesions, such as paraosteal osteosarcoma and synovial 
sarcoma. Subsequently, a percutaneous ultrasound-guided biopsy 
of the left clavicular lesion was performed under local anaesthesia. 
Histopathological examination showed the presence of bony tissue 
comprising chondrocytes in lobules with increased cellularity, enlarged 
hyperchromatic nuclei, and multinucleated chondrocytes. These 
findings confirmed that the lesion was a secondary chondrosarcoma 
of the medial end of the left clavicle. 

Following this, the patient underwent left clavicle tumour excision 
with partial claviculectomy [Table/Fig-4]. The postoperative period 
was uneventful. After the surgery, the patient was managed 
conservatively with intravenous antibiotics, analgesics, and proton 
pump inhibitors. The advice at discharge was to revisit the hospital 
after two weeks for suture removal, along with taking tablet chymoral 
forte and maintaining the left arm pouch for three weeks. 

Postsurgery, the patient was asked to follow-up after four weeks 
to check for any recurrence and suture removal. The patient was 
advised to have an X-ray of the left shoulder, which showed a few 
surgical staples in the region of the medial left clavicle without any 
residual lesion [Table/Fig-5]. Following this, the patient was advised 
to follow-up after six months, but the patient never came for further 
follow-ups.

DISCUSSION
Osteochondromas are lesions that arise from the surface of bones 
and have continuity with the normal cortex and marrow. They are 
considered the most common type of benign bone tumour. These 
lesions are typically located in the metaphysis of long bones, with a 
higher incidence in the lower extremities near the knee, particularly 
in the distal femur and proximal tibia. However, osteochondromas 
are rare in the clavicle and spinal bones [1]. Chondrosarcomas are 
the third most common primary bone tumour in patients older than 
25 years and produce a cartilaginous matrix. They arise de novo 
and constitute 20%-30% of primary bone tumours [2]. There are 
various types of primary chondrosarcomas, including conventional 
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exclude vascular involvement and a Technium bone scan to rule 
out metastases. A fine needle biopsy confirmed the diagnosis of 
chondrosarcoma of the clavicle [8]. Khaja A et al., in their report 
of a 37-year-old man with tenderness over the medial aspect of 
the clavicle for 10 years, described a bony lesion protruding from 
the underlying bone of the clavicle. Subsequent MRI showed 
a cauliflower-like mass measuring 2.2×2.2×2.5 cm with a stalk 
showing corticomedullary continuity, along with a 1 cm cartilage 
cap. The mass was excised. One year later, the patient presented 
again with a painful mass in the medial region of the clavicle. MRI 
showed a 4×4 cm lesion with ill-defined margins, calcifications, and 
an increased cartilage cap thickness, highly suggestive of malignant 
transformation. A CT-guided biopsy confirmed the malignant 
transformation, consistent with chondrosarcoma [9]. 

CT imaging helps in better delineation of the tumour matrix, while 
MRI helps determine cartilage cap thickness, tumour extent, bone 
marrow involvement, and invasion into soft tissue [2]. Surgery is 
considered the primary treatment choice, as radiotherapy and 
chemotherapy are generally ineffective except in the dedifferentiated 
type. Intralesional curettage followed by local adjuvant therapy using 
phenol, liquid nitrogen, and filling of the cavity with bone grafts can 
achieve satisfactory outcomes if used [2]. 

CONCLUSION(S) 
Clavicular bone tumours are rare, and primary chondrosarcoma 
is even rarer. Secondary chondrosarcoma of the clavicle is rarely 
reported in the literature. If a bone tumour is detected in the 

clavicle, regular follow-up is crucial to ensure early recognition of 
any malignant transformation, particularly in painless lesions. Early 
recognition enables appropriate surgical management and improves 
outcomes, reducing the recurrence rate.

REFERENCES
	 Alrawili MH, Aldusari R, Alsayegh S, Al Robian F. Proximal clavicular [1]

osteochondroma: A report of an unusual site. J Pediatr Surg Case Rep. 
2022;77:102152. 

	 Altay M, Bayrakci K, Yildiz Y, Erekul S, Saglik Y. Secondary chondrosarcoma in [2]
cartilage bone tumours: Report of 32 patients. J Orthop Sci Off J Jpn Orthop 
Assoc. 2007;12(5):415-23. 

	 Abdehgah A, Molavi B, Mehrpour S, Radmard AR, Mahjori M, Kamalian N, et al. [3]
Clavicular chondrosarcoma: A case report and brief review of the literature. Int J 
Hematol-Oncol Stem Cell Res. 2016;10(3):191-94. 

	 Vlok SCS, Wagener GWW, Zaharie D. Secondary chondrosarcoma: Malignant [4]
transformation of pre-existing hereditary and non-hereditary cartilaginous lesions.
South Afr J Radiol. 2014;18(2):5. 

	 Jatoi A, Sahito B, Abro A, Rajput N, Solangi A, Ali M. Secondary chrondrosarcoma [5]
of clavicle due to multiple hereditary exostosis in adolescent. BAOJ Cancer Res 
Ther, an open access journal. 2019;5(2):70.

	 Takenoshita S, Asano N, Kasahara T, Hirozane T, Yamaguchi S, Mori T, et al. [6]
Secondary peripheral chondrosarcoma arising from solitary osteochondroma of 
the clavicle: A case report. J Orthop Sci. 2021;S0949-2658(21)00386-9. Available 
from: https://www.sciencedirect.com/science/article/pii/S0949265821003869.

	 Efremidou EI, Oikonomou A, Pavlidou E, Drosos G, Koutsopoulos A, Liratzopoulos [7]
N. Juxtacortical clavicular chondrosarcoma: Diagnostic dilemmas: Case report 
and review of literature. Clin Med Insights Oncol. 2013:7:13-19.

	 Younus A, Kelly A. Giant chondrosarcoma of the clavicle- A case report and [8]
literature review. OROAJ. 2020;16(3):01-02. 

	 Khaja A, Alshammari A, Abdelmotaal M. An unusual presentation of a malignant [9]
transformation in a recurrent solitary clavicle osteochondroma. J Musculoskelet 
Surg Res. 2018;2(4):167-72.

PARTICULARS OF CONTRIBUTORS:
1.	 Postgraduate, Department of Radiodiagnosis, K.S. Hegde Medical Academy, Mangalore, Karnataka, India.
2.	 Assistant Professor, Department of Radiodiagnosis, K.S. Hegde Medical Academy, Mangalore, Karnataka, India.

PLAGIARISM CHECKING METHODS: [Jain H et al.]

•  Plagiarism X-checker: May 16, 2023
•  Manual Googling: Aug 21, 2023
•  iThenticate Software: Sep 02, 2023 (7%)

Etymology: Author OriginNAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Abhimanyu B Punja,
19-4-121, Telecom House Road, Old Kent Road, Pandeshwar,  
Mangalore-575001, Karnataka, India.
E-mail: abhimanyupunja08@gmail.com

Date of Submission: May 13, 2023
Date of Peer Review: Aug 07, 2023
Date of Acceptance: Sep 04, 2023

Date of Publishing: Nov 01, 2023

Author declaration:
•  Financial or Other Competing Interests:  None
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  Yes

Emendations: 5

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

