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ABSTRACT

Costal chondrosarcoma is the most common primary malignant tumor of the ribs. Its course is generally indolent, but
its potential for local extension can be considerable. Involvement of breast tissue, which is exceptional in the literature,
is an unusual clinical presentation that can easily mimic a primary breast tumor and thus make the diagnosis difficult.
A rigorous radiological and pathological approach is therefore essential to guide management.

The diagnosis of costal chondrosarcoma relies on a combination of clinical, radiological, and histopathological findings.

Clinically, the lesion often presents as a firm, minimally painful chest wall mass that may extend toward the breast
tissue, where it simulates a breast tumor. The diagnosis can only be established after excluding metaplastic carcinoma
and malignant phyllodes tumor, through multiple samplings looking for evidence of in situ or invasive carcinoma.

We report a case of costal chondrosarcoma mimicking breast cancer in a 48-year-old woman with no significant medical
history, who presented with a right breast mass. The clinical appearance suggested a breast sarcoma, and
histopathological examination was consistent with a grade Il chondrosarcoma. Breast ultrasound and thoraco-
abdomino-pelvic computed tomography (CT) were performed to assess the locoregional and distant extent of the tumor.
We highlight the diagnostic difficulties encountered with the pathological samples and discuss the differential
diagnoses.
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1 INTRODUCTION

Chondrosarcomas are malignant tumors of cartilaginous origin, accounting for approximately 25% of primary bone
sarcomas, which makes them the second most common primary malignant bone tumor after osteosarcoma (1). Their
location in the chest wall is relatively rare: primary chest wall tumors account for only 5% to 10% of all thoracic tumors.

Costal chondrosarcoma is characterized by slow but infiltrative growth, with significant destructive potential. Extension
into adjacent soft tissues is possible, but breast involvement is exceptional, reported in fewer than 1% of described
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cases of costal chondrosarcoma. This atypical clinical presentation may simulate a primary breast tumor, making the
diagnosis difficult and potentially leading to diagnostic or therapeutic errors.

In this context, imaging plays an essential role in identifying the parietal origin of the mass, whereas diagnostic
confirmation relies on pathological examination. Through this case report, we discuss the diagnostic, radiological, and
therapeutic features of a costal chondrosarcoma with breast extension, an extremely rare entity.

Owing to their rarity, the published literature is limited to small retrospective case series and case reports. It is essential
to recognize them as a distinct entity

2  CASE REPORT

We report the case of Mrs. M.B., a 48-year-old woman with no significant medical history and no family history of breast
cancer, who presented for management of a right breast mass that had been evolving for one year, with a marked
increase in size over the previous five months. On physical examination, the patient was conscious, with a WHO
performance status of 0. Breast examination revealed a hard, firm mass, tender on palpation, occupying the entire right
breast and measuring 20 x 23 cm, with a smooth, shiny surface, and fixed to the chest wall (Figure 1), with no obvious
axillary lymphadenopathy. The left breast was bra cup size A, with no palpable nodule and no inflammatory signs.

Breast ultrasound showed a voluminous solid tumor mass in the right breast involving the entire breast, with lobulated
margins and heterogeneous echotexture, massively necrotic and hypervascular, infiltrating the subcutaneous fat and
invading the chest wall, classified ACR 5. In the contralateral breast, an 8-mm ACR 2 lesion was seen. There was no
lymphadenopathy bilaterally.

Thoraco-abdomino-pelvic CT revealed a large, ill-defined tumor process in the right anterior chest, with markedly
heterogeneous enhancement, measuring approximately 150 x 140 x 216 mm. The tumor infiltrated the ipsilateral
pectoralis muscles posteriorly and lysed the anterior arch of the 4th and 5th ribs, with lamellar periosteal reaction. It
had a second, intrathoracic component in contact with the lung. It was associated with a massive right pleural effusion
causing mass effect on the mediastinum, with no locoregional lymphadenopathy and no distant metastasis (Figure 2).

A biopsy of the breast mass initially suggested a sarcomatous tumor proliferation composed of small stellate cells
arranged in sheets on a myxoid or bluish background reminiscent of chondroid matrix. Mitoses were rare, with a few
necrotic foci. There were no signs of glandular organization, and no breast parenchyma was identified.
Immunohistochemistry showed S100 protein expression, confirming a sarcomatous origin, and heterogeneous SATB2
positivity, supporting the diagnosis of sarcoma (grade II chondrosarcoma). In addition, the absence of nuclear SOX10
expression, the absence of epithelial membrane antigen expression, and moderate cytoplasmic D2-40 positivity
reinforced the diagnosis.

Cytology of the pleural fluid showed an inflammatory fluid with no evidence of malignancy.

18F-FDG imaging showed a hypermetabolic mass extensively invading the right chest wall with lysis of the 4th and 5th
ribs, infiltrating the skin of the breast anteriorly and compressing the right lung, with no other suspicious active focus.

The patient subsequently underwent, at another institution, wide radical surgery consisting of mastectomy with chest
wall reconstruction using a titanium prosthesis to maintain the rigidity of the right chest wall and the lower part of the
sternum (Figure 3). The postoperative course was favorable and uncomplicated, with no local complications. The
patient had a good functional and aesthetic recovery, with no immediate or delayed complications.

Because of insufficient surgical margins, adjuvant radiotherapy was indicated to reduce the risk of local recurrence;
treatment ended on 31 May 2025.

The patient is under regular follow-up, including clinical examination and chest CT every 3 to 4 months for the first two

years, then every 6 months up to five years, and annually thereafter. The aim of this close follow-up is early detection of
local or metastatic recurrence. To date, the course remains favorable, with no sign of recurrence.
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Figure 1: Clinical image showing a voluminous mass occupying the entire right breast, measuring 20 x 23 cm.

Figure 2: Axial CT image showing a voluminous soft-tissue mass centered on the anterior chest wall, extending
into the various quadrants of the right breast, with intrathoracic extension.
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Figure 3: Various post-treatment CT images obtained after excision of the mass and placement of a metallic
(titanium) chest wall prosthesis.

3  DISCUSSION

Chondrosarcoma is a rare tumor of bone and soft tissue (1,2). However, it is the most c ommon primary malignant tumor
of the chest wall, and it is generally associated with better long-term survival than other types of thoracic sarcomas
(3,4). Nevertheless, several authors report that chest wall chondrosarcoma may have an unfavorable prognosis because
of distant metastases, particularly in high-grade forms or in cases of insufficient surgical margins.

It is characterized by slow but locally aggressive growth, with a potential risk of invasion of adjacent soft tissues.
Extension to the breast, as observed in our case, remains exceptional and is rarely reported in the literature (5).

Clinically, costal chondrosarcoma can present in a particularly misleading way. When it extends into breast tissue, the
mass becomes difficult to distinguish from a primary breast tumor. The lesion usually presents as a firm, painless
swelling fixed to deep structures, which spontaneously suggests a malignant breast disease. This clinical similarity
explains why several patients are first evaluated in a breast clinic, thus delaying identification of the true chest wall
origin of the tumor (7).

Imaging therefore plays a decisive role in avoiding this diagnostic confusion. Chest CT is the key examination, not only
to show the costal origin of the mass but also to reveal its internal characteristics. “Popcorn” calcifications, widely
described in cartilaginous tumors, are particularly suggestive of chondrosarcoma (5,6). CT also allows assessment of
chest wall involvement, rib erosion or destruction, and extension into the soft tissues and the breast. In our patient, a
biopsy of the breast mass was performed to diagnose a breast tumor, but CT guided the diagnosis toward a primary
chest wall tumor, which required a different therapeutic strategy.

MRI is an essential complement to the work-up, particularly for soft tissue assessment, owing to its excellent tissue
contrast. [t defines the locoregional extension of the tumor and its relationship with the pectoralis muscle, breast tissue,
and thoracic cage, and it allows better evaluation of the degree of infiltration, which is essential for planning surgery.

In atypical situations, combining CT and MRI findings makes it possible to redirect the diagnosis toward a disease of
chest wall origin, which is crucial to avoid inadequate initial management.

Diagnostic confirmation of costal chondrosarcoma relies exclusively on histopathological examination. It identifies the
malignant cartilaginous nature of the tumor and determines its histological grade, a key element in prognostic
assessment (8). Indeed, histological grade is one of the main predictors of local recurrence and distant metastasis,
particularly to the lungs, which are the most frequent metastatic site in patients with chondrosarcoma (9).
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Histological examination shows a proliferation of atypical cartilaginous cells, with variations according to grade:

e Low-grade chondrosarcomas show low cellularity, a well-preserved lobular architecture, and moderate nuclear
atypia.

e High-grade chondrosarcomas show increased cellularity, marked nuclear atypia, and a significantly higher risk
of recurrence and metastasis (10).

Thus, histopathology not only guides the definitive diagnosis but also determines treatment planning, in particular the
need for wide surgical excision and intensified postoperative surveillance.

Treatment of costal chondrosarcoma is essentially based on wide surgical resection, including the tumor, the involved
portion of the rib, and the surrounding soft tissues, with clear surgical margins, a major criterion for ensuring good local
control and limiting the risk of recurrence (11). Unlike other sarcomas, chondrosarcoma is characterized by low
sensitivity to radiotherapy and chemotherapy, which limits the use of these modalities to unresectable tumors, local
recurrences, or palliative settings (12,13).

Several studies have shown that surgery is the main determinant of survival. Negative surgical margins and complete
excision provide long-term survival superior to that observed in other thoracic sarcomas. Surgery is also the main
means of preventing secondary metastases, since high-grade chondrosarcomas carry a high risk of pulmonary
dissemination in the absence of complete excision (14).

Management therefore relies on a multidisciplinary approach combining accurate diagnosis, a complete extension
work-up, and appropriate surgical planning, often in collaboration with thoracic and reconstructive surgery teams.

The prognosis of costal chondrosarcoma depends mainly on histological grade, tumor size, local extension, and
completeness of surgical resection. Low-grade tumors have a low recurrence rate and limited metastatic risk, whereas
high-grade tumors are associated with more frequent local recurrence and pulmonary metastases (15). Complete
resection with negative margins (R0) is the key factor for local control and survival. Positive margins significantly
increase the risk of recurrence (16).

Recent series report a 5-year overall survival of 70% to 75% after complete excision, with disease-free survival being
slightly lower (17).

Follow-up after resection of a costal chondrosarcoma relies on regular clinical and radiological examinations, mainly
chest CT, to detect local recurrence and pulmonary metastases. The frequency of examinations depends on histological
grade and completeness of resection. Because of the risk of late recurrence, follow-up should be prolonged for at least
10 years, or even for life in high-risk patients.

4 CONCLUSION

Costal chondrosarcoma is a rare tumor of the chest wall whose extension into the breast can mimic a breast tumor,
making clinical diagnosis sometimes misleading. Confirmation relies on histopathology, which determines the grade,
the main prognostic factor. Wide surgical resection with clear margins remains the standard treatment, as radiotherapy
and chemotherapy have limited efficacy. Prognosis depends essentially on histological grade, tumor size, and
completeness of excision, while prolonged follow-up is essential for early detection of local recurrence and pulmonary
metastases.
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