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CLINICAL CONTEXT

Osteosarcoma is the most common primary bone tumor in children and young adults 

accounting for approximately 400 new cases per year. Up to 20% of children will have 

metastatic disease on presentation, most commonly to the lung (74%) or bone (9%).1 The 

presence of metastases is assosciated with a significantly abbreviated 5-year overall survival 

of 20–30%.2 Pulmonary metastasectomy infers a survival benefit, although long-term 

survival associated with complete surgical extirpation and systemic therapy is approximately 

40%.2 An open approach to metastasectomy via sternotomy or thoracotomy is the current 

standard of care as manual lung palpation allows for improved localization, identification, 

and detection of lesions. In fact, approximatley one-fourth of patients undergoing pulmonary 

metatasectomy via an open approach will have additional lesions discovered intraoperatively 

that were not previously seen on preoperative computed tomography (CT).3 However, 

clinical benefit from resection of these radiographically occult lesions remains unclear.4 As 

such, metastasectomy technique remains a topic of debate as open techniques are associated 

with increased postoperative pain, longer inpatient stay, and potential long-term morbidity 

and chest deformity.2

A multi-institutional retrospective study of 202 pediatric patients with metastatic 

osteosarcoma comparing thoracotomy versus minimally invasive thoracoscopy demonstrated 

equitable 5-year overall and pulmonary disease-free survival for patients with limited 

pulmonary disease burden.2 Although promising, the generalizabilty of these findings were 

limited by selection bias thus underscoring the need for a randomized, clinical trial. The 
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Phase III trial led by Dr. John Doski of the Children’s Oncology Group (COG), is a multi-

institutional, prospective, randomized, controlled trial comparing open versus minimally 

invasive pulmonary metastasectomy in patients with metastatic osteosarcoma. A total of 250 

patients will be randomized to an open (sternotomy and/or thoracotomy) or thoracoscopic 

approach. Eligible patients must be younger than aged 50 years, have ≤4 resectable, 

peripheral lesions per lung—all measuring ≤ 3 cm, with at least one being ≥3 mm. Newly 

diagnosed patients must have had surgical resection of their primary tumor or planned 

simultaneous resection of the primary tumor with metastastic disease. Additonally, patients 

must currently be receiving or had previously received standard of care chemotherapy 

(methotrexate, doxorubicin, and cisplatin (MAP)). Patients are excluded if there is disease 

progression on chemotherapy or evidence of extrapulmonary metastatic disease. Patients 

with bilateral disease who are randomized to an open approach must undergo surgical 

clearance of bilateral pulmonary lesions on the same day or within 14 days of each other if 

perfomed in a staged manner. The primary objective of the study is to determine the thoracic 

event-free survival (tEFS) for each surgical approach. The study will additionally evaluate 

overall event-free survival (EFS), overall survival (OS), collection and analysis of patient 

reported outcome data, and the use of short- and long-term postoperative pain medication.

INVESTIGATOR INSIGHTS

Osteosarcoma is an exceedingly rare tumor, with metastatic disease (synhronous or 

metachronous) protending poor outcomes.1 Surgical clearance of pulmonary metastases 

has been associated with improved long-term survival. However, consensus on surgical 

approach is lacking, because standard of care thoracotomy can be associated with significant 

long-term sequelae, and thoracoscopy often is limited by its inability to provide haptic 

feedback. While advances in imaging modalities may reduce the rate of radiologically 

occult disease, current literature does not support clinical benefit from resection of these 

lesions. Retrospective and prospective studies in adults and children highlight the advantages 

of thoracoscopy, including the aformentioned study on oligometastatic osteosarcoma in 

the pediatric population. Following that study, the membership of the American Pediatric 

Surgical Association (APSA) was queried on their likelihood to endorse a randomized 

control trial comparing outcomes between techniques, and more than 80% of respondents 
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were in favor of participating in this initiative.5 While this study originated in the Children’s 

Oncology Group, the disease process also is seen in adults. As such, adult enrollment 

in this study is sought and encouraged. Eligibility criteria extends to age 50 years. The 

protocol has been presented extensively at other National Clinical Trials Network (NCTN) 

group meetings (SWOG, ECOG-ACRIN, and Alliance), and NCTN study champions have 

been identified in these groups to promote enrollment of adult patients meeting the other 

eligibility criteria.

Overall, this trial will be the first of its kind to investigate whether a thoracoscopic approach 

provides noninferior surgical management in this setting. Findings of the study may inform 

decision making and provide additional options to families and patients. Further studies 

may be warranted to facillitate its implementation into practice, although demonstration 

of noninferiority will impact the management of oligometasatic disease in patients with 

osteosarcoma.

METHODS

See supplemental materials.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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