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Clinical Question Box

What is the appropriate approach for adults with primary osteosarcoma of the rib?

Primary osteosarcoma of the rib is rare; however, management generally adheres to

standard osteosarcoma protocols. The recommended approach includes wide surgical

resection followed by adjuvant chemotherapy. Evidence indicates that, patients who

undergo complete resection can achieve a 5-year survival rate of up to 80%, underscoring

the importance of early diagnosis and comprehensive treatment:
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Abstract

Background: Osteosarcoma is the most common primary bone malignancy in children

and young adults, although it rarely occurs in flat bones such as the ribs. Case

Presentation: A 31-year-old asymptomatic man was incidentally found to have a

homogeneous density on the right anterior chest wall during a pre-employment chest

radiograph. Chest CT scan revealed an enhancing mass measuring 10.6 X 6.5 x 4.6 cm,

with osseous involvement of the third thoracic vertebral body as well as the right third

and fourth ribs. Biopsy confirmed a low-grade fibroblastic osteosarcoma. The patient

underwent exploratory thoracotomy, en bloc resection of the second to fifth right ribs,

and chest wall reconstruction. He. subsequently completed six cycles of adjuvant

chemotherapy with cisplatin (100 mg/m?) and doxorubicin (75 mg/m?) every 21 days,

experiencing only grade 1 adverse events. Conclusion: This case highlights the

importance of identifying incidental findings, making timely diagnoses, and providing

comprehensive treatment to optimize outcomes for rare presentations of osteosarcoma.

Keywords: Osteosarcoma, Doxorubicin, Cisplatin, case report
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Introduction

Osteosarcoma is the most common primary bone malignancy, particularly
affecting children and adolescents.! Approximately 54.2% of cases are diagnosed in
individuals aged 10 to 24 years, which coincides with periods of rapid growth, while
about 9.6% are found in those over 60.2 Males are more commonly affected than females,
with an overall male-to-female ratio of 1.3:1. Osteosarcoma that occurs in the context of
prior radiation and chemotherapy is classified as' a secondary (or subsequent)
osteosarcoma.* A hospital-based review in the Philippines identified osteosarcoma as the
most prevalent bone tumor, followed by plasma. cell myeloma, chondrosarcoma, giant

cell tumor, and Ewing’s sarcoma.?

Bone pain is the primary symptom of osteosarcoma, often beginning during
physical activity and progressing to occur even at rest. A prior traumatic event may be
reported, although this is not always present.® Systemic signs such as weight loss, fever,
fatigue, and ‘general malaise can occur, although their absence does not exclude
osteosarcoma.’ The femur, tibia, and humerus are the most frequently affected sites, while
less common locations include the skull, jaw, and pelvis.® A case was observed in which

the patient exhibited no signs or symptoms of bone cancer, despite its occurrence in an
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Case Presentation

A 3l-year-old man underwent a routine pre-employment chest X-ray, which

revealed a mass on the right anterior chest wall (Figure 1). He was asymptomatic, and his

medical and personal history were unremarkable. On physical examination, breath sounds

were decreased in the right middle lung field, with no crackles or wheezes. The left lung

field was normal. Further diagnostic workup was recommended. Chest CT scan with

contrast revealed bony lesions in the right third and fourth ribs, with an associated soft

tissue mass measuring approximately 10.6 x 6.5 x'4.6 cm, which enhanced markedly

post-contrast. These findings were suspicious for malignancy. Core needle biopsy of the

mass indicated a low-grade fibroblastic osteosarcoma (Figure 2). A subsequent PET-CT

scan revealed no evidence of distant metastasis, and the tumor was classified as stage 1B

(T2NOMO). Given the early stage of disease and low-grade features on pathological

evaluation, neoadjuvant chemotherapy was not pursued. The patient subsequently

underwent exploratory thoracotomy with resection of the right second to fifth ribs, en

bloc tumor excision, chest wall reconstruction, and chest tube placement (Figure 3). The

postoperative course was uneventful, and he was discharged on postoperative day 7.

At one-month follow up, chest X-ray (Figure 1B) and CT scan (Figure 1C)
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showed interval resection of the fourth rib mass with metallic prostheses replacing the

right fourth and fifth ribs. The mass at the vertebral end of the third rib remained

unchanged. Imaging also showed decreased right lung volume, elevated right

hemidiaphragm, and mild pleurodiaphragmatic adhesion. The patient received six cycles

of adjuvant chemotherapy with Cisplatin (100 mg/m?) and Doxorubicin (75 mg/m?) every

21 days. Only grade 1 adverse effects were observed, and treatment was completed

successfully. A follow-up chest CT scan one month after chemotherapy completion

showed no recurrence, as well as stable placement of rib implants.

The patient remains asymptomatic and in.good condition, expressing satisfaction

with the successful tumor resection.and completion of chemotherapy. Follow-up visits

are scheduled every 3'months, with continued surveillance planned for a total duration of

5 years.
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Discussion

This case illustrates an incidental finding of low-grade fibroblastic osteosarcoma
in an asymptomatic adult male, which accounts for only 1.25% of all osteosarcoma cases.’
Diagnosis was confirmed through imaging and biopsy, followed by successful en bloc
resection and adjuvant chemotherapy. The patient recovered fully, with no recurtence on
follow up. This highlights the importance of early detection and comprehensive

management even in atypical presentations.

A PubMed search using the keywords “osteosarcoma” and “rib” yielded a
summary of the clinical and pathological characteristics of 67 patients diagnosed with rib
osteosarcoma, including the present case. The mean age was 29.3 years (standard
deviation: 16.7), with a male-to-female ratio of 1.31:1 (38 males, 29 females). Primary
osteosarcoma accounted for 87.3% (48/55) of cases, with tumors most commonly located
in the first to sixth ribs or overlapping rib regions (57.8%, 37/64). The average maximum
tumor size was 7.8 cm (standard deviation: 3.8). Interestingly, 37.9% (25/66) of patients
were asymptomatic at diagnosis. Metastatic disease was reported in 11.9% (8/67). High-
grade histologic subtypes were identified in 95.9% (47/49) of cases. Surgical resection

and chemotherapy were each performed in 90.9% (60/66) of patients, with favorable
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outcomes achieved in 56.3% (36/64).

Low-grade intraosseous osteosarcoma is a rare subtype of osteosarcoma that
comprised 5.1% of cases in this literature review. It is characterized by osteoid or
immature bone formation. For rib and other chest wall tumors, wide surgical excision is
the primary treatment modality that ensures clear margins and reduces recurrence. When
large sections are removed, reconstruction is required to maintain respiratory function.
Complete resection of the primary tumor and any metastases is critical for a potential cure,

emphasizing the importance of preserving function.

Chemotherapy, often administered before and after the surgery, typically includes
doxorubicin and cisplatin due to their effectiveness and tolerability, as recommended by
the NCCN.!* While the 5-year survival rates for rib osteosarcoma remain modest,
strategies such'as dose intensification are under investigation. Adverse effects may
include myelosuppression, renal dysfunction, mucositis, and cardiotoxicity, although not
all patients are affected.!> Long-term follow up is essential, with studies like EURAMOS-
1 showing favorable outcomes in non-metastatic cases after complete resection.!® The
poorer prognosis of this condition is linked to factors such as older age, male sex, large

tumor size, axial location, poor chemotherapy response, or absence of surgery.!”
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This case report has several limitations. First, the follow-up duration is relatively

short, which limits the evaluation of long-term oncologic outcomes, such as recurrence

or survival. Second, functional outcomes, including postoperative pulmonary function

and quality of life, were not formally assessed, which may reduce the clinical applicability

of the findings. Additionally, advanced reconstruction techniques, such'as 3D printing,

were not available due to institutional limitations; therefore, a metallic rib prosthesis was

selected based on its availability and suitability.
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Conclusion

This case highlights a rare, asymptomatic presentation of low-grade

osteosarcoma in the rib, discovered incidentally on routine imaging. Management with

en bloc resection, reconstruction, and adjuvant chemotherapy led to a fayorable outcome.

Rib osteosarcoma remains uncommon and often lacks specific symptoms. This fact

underscores the importance of early detection, complete surgical removal, and ongoing

surveillance for optimal prognosis.
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Items Value?
Number of Cases (n) 67

Age (years) 29.3 (16.7)
Sex (Male-to-Female Ratio) 38/29 (1.31:1)
Primary Osteosarcoma 48/55 (87.3%)
Location (First to Sixth Rib or Overlapping Sites) 37/64(57.8%)
Maximum Tumor Diameter (cm) 7.8 (3:8)
Asymptomatic Presentation 25/66(37.9%)
Presence of Metastasis 8/67 (11.9%)
Histologic Classification (High-grade)® 47/49 (95.9%)
Surgical Intervention 60/66 (90.9%)
Chemotherapy Administered 060/66 (90.9%)
Favorable Outcome Achieved 36/64 (56.3%)

156  a: Data are presented as mean and standard deviation for continuous variables.

157  b: The remaining two cases were classified as low-grade.
158
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159  Figure 1. Radiograph Posteroanterior View showing mass on the right anterior chest wall

160

161  A: Chest Radiograph, pre-operative; B: Chest Radiograph, post-operative; C: Chest Computed
162  tomography, post-operative

163



15

164  Figure 2. Pathological Diagnosis Based on H&E-Stained Sections
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167  Figure 3. Intraoperative chest wall reconstruction
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