Orthopedics—Bone Tumors
Benign Primary Bone Tumors


Benign primary bone tumors are tumors that arise from cells of mesenchymal origin.  Can affect the bone, cartilage, fibrous tissue, or round cells.  Includes bone cysts, fibrous lesions, osteochondrome, giant cell tumor, chondroma, or osteoid osteoma.  


Non-ossifying fibroma is the most common.  Can be asymptomatic or be an incidental finding on x-rays.  Usually affect children at the metaphysis.  X-rays will show a sclerotic rim.

Bone cysts usually affect the proximal humerus or femoral metastasis.  Usually asymptomatic until they are found as incidental findings.  Generally left alone until they are active.  Aspiration is usually performed to make sure it is only a cyst.  Responds well to steroids.  


Osteochondromas present as a mass that has very slowly increased in size.  Can be managed with observation.  Surgical excision is only performed if the patient is symptomatic.    


Fibrous dysplasia presents as “ground glass” appearance on x-rays.  Seen in the skull, ribs, and long bones.  Usually asymptomatic and can be managed with observation.  
Diagnosis

1) H & P

2) Three age groups: children, young adults, and older adults >40.  The age will help determine the category of tumor they have.

3) How was the tumor discovered? – Incidental finding on x-ray, mass, pain, or pathological fracture.

4) Beware of masses in the knee, shoulder, or buttock – must consider malignancy until proven otherwise
5) Plain x-ray – location of the tumor in the bone, reaction of the tumor/bone complex

6) MRI – anatomic location and extent of tumor, soft tissue involvement, and bone marrow involvement
7) Bone scan – multiple lesions

8) CT scan

9) Special imaging 

10) Blood testing – multiple myeloma

11) Biopsy – open or needle aspiration
Problems
1. Pathological fracture

2. Deformity

3. Growth plate involvement

4. Pain

5. Tenderness

6. Neurovascular compromise

7. Joint motion restriction

Treatment

1) Excision

2) Curettage and bone grafting

Malignant Primary Bone Tumors


A sarcoma is a malignant tumor arising from cells of mesenchymal origin.  It metastasizes by the blood stream and is very aggressive.  Poor response to radiation and chemotherapy; must diagnose ASAP.  Osteosarcomas are the most common.  Also includes fibrosarcoma, Ewing’s sarcoma, multiple myeloma, and chondrosarcoma.  Usually affects people <40 with the exception of multiple myeloma (>70).
Clinical Features

1) Pain – at night and progressive.  Night pain is red-flag.  Must perform at least x-rays.
2) Mass – visible and palpable

3) Pathological fracture

4) Bone not deformed

Diagnosis/Staging

1) Ewing’s sarcoma is the most common malignant tumor in children – usually presents as knee pain and requires x-ray
2) CT, MRI, arteriograms, scans, and clinical

3) Grade I, II, and III – distant metastasis

4) Intra vs. extracompartmental 

5) Biopsy

Treatment

1) Wide margin excision, may mean amputation, with adjunctive radiotherapy and/or chemotherapy

2) Limb salvage with adjunctive radiotherapy and/or chemotherapy – custom made total joints, large bone allografts.  

Osteosarcoma


Osteosarcoma is the most common overall.  Occurs most commonly in males, usually in the second decade.  Affects the metaphysis of the distal femur, proximal tibia, and humerus.  Also associated with spindle cell sarcoma.  X-rays show Codman’s Triangle.  
Clinical Presentation

1) Pain

2) Soft tissue mass

Ewing’s Sarcoma


Ewing’s sarcoma commonly affects patients 5-30 years old.  It is the second most common sarcoma overall and the most common in children.  

Clinical Presentation

1) Pain of involved extremity

2) May follow trauma

3) Systemic symptoms differentiate this from other sarcomas – fever, fatigue, malaise, and weight loss

4) Micro-metastasis at presentation

































