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Primary Malignant Bone Tumors

Adamantioma
Chondrosarcoma
Chordoma
Ewing’s Sarcoma
Fibrosarcoma
Lymphoma


Hodgkin’s Lymphoma of the Bone

Non-Hodgkin’s Lymphoma of the Bone
Multiple Myeloma
Osteosarcoma
Synovial Sarcoma
ADAMANTINOMA

(malignant angioblastoma, dermal inclusion tumor, ameloblastoma, primary epidermoid carcinoma of bone, carcinoma sarcomatodes)


1.
Rare tumor, poorly understood histogenesis.


2.
Most cases have been in the tibia.


3.
Age: 10-30


4.
Symptomatic: pain and swelling


5.
Radiologic:



a.
cortical lesions present any of 3 appearances:




1)
lytic bone blister appearance




2)
sawtooth loss of cortical bone with ragged margins




3)
multichambered, bubbly lesion



b.
medullary lesions:




1)
usually one large, circumscribed area of radiolucency with mottled increased density scattered throughout the lesion




2)
less commonly, honeycomb appearance



c.
long-standing tumors show marked cortical thickening and spool-shaped bulges of the outer cortex.



d.
gradual expansion of bone with eventual cortical disruption and development of soft tissue mass occurs.



e.
periosteal response is minimal


6.
Treatment:



a.
resection results in very high rate of recurrence.



b.
amputation results in cure rate over 90%.

CHONDROSARCOMA

1.
This cartilage tumor is the third most common primary malignant bone tumor [following multiple myeloma and osteosarcoma].  


2.
Age:  40-60


3.
M 2:1


4.
Symptomatic: Pain or swelling or a combination of both, usually late in the progression of the disease.


5.
Location:



a.
Any enchondral bone.  Most common are pelvis and prox femur.



b.
Other sites include prox humerus, ribs, scapula, distal femur, prox tibia, craniofacial bones.


6.
Radiologic:



a.
Large, radiolucent, round oval



b.
Poorly-defined margins



c.
Contours of bone enlarged or expanded



d.
Most are in metaphysis or diaphysis



e.
Scalloping of the endosteum is caused by lobular outlines of the tumor.



f.
Cortex may be extensively eroded, esp in advanced stages.



g.
Matrix may show circular radiolucency representing large lobules of cartilage, imparting a bubbly appearance.



h.
Foci of irregularly scattered calcification occurs in 2/3 ("popcorn," "fluffy," "stippled," "cotton wool," "rings," "broken rings.")



i.
Eventually a large soft tissue mass develops, with amorphous calcification scattered throughout.


7.
Treatment:



a.
Radical removal by local excision, segmented resection, or amputation.



b.
Lesions farthest from the trunk offer greater possibility for less radical treatment.



c.
For lesions near the trunk radical removal is preferred because any reoccurrence is virtually assured of being incurable.


8.
Prognosis:



a.
Slow growing because of spread of direct extension rather than hematogenous route.



b.
Five year survival after early and adequate surgery approach 90%.



c.
Like osteosarcoma, chondrosarcoma may have juxtacortical and extraosseous presentations.


9.
Secondary chondrosarcoma


a.
Due to malignant transformation of previously benign cartilage tumors, (usually enchondroma), esp those that involve the axial skeleton.  Other benign conditions which may transform to chondrosarcoma include Paget's and fibrous dysplasia.

CHORDOMA

1.
Rare malignant bone tumor arising from the vestigial remnants of the notochord.


2.
Age:  Usually 40-70, but any age is possible.


3.
M 2:1


4.
Location:



a.
Distinct predilection for the ends of the axial skeleton, sacrococcygeal and spheno-occipital in 85% of cases.



b.
Sacrococcygeal 50%, clivus 35%, 15% vertebrae


5.
Clinical:



a.
Sacrococcygeal chordoma




1)
Slow-growing, may enlarge silently over many months or even years.




2)
Symptoms only due to the mass effect of the expanding tumor.




3)
Initial symptoms mild, such as perineal pain and numbness.




4)
May eventually result in intestinal or urinary or neurologic compression.




5)
Presacral tumor mass that can be found upon rectal examination.



b.
Spheno-occipital chordoma




1)
Slowly-expanding midline tumor at base of brain, results in increased intracranial pressure and encroachment on adjacent structures.




2)
Headache, often present for years in 80%.




3)
Signs/symptoms depending on location, including visual problems, hemiparesis, ataxia, deafness, dizziness, tinnitus.



c.
Vertebral chordoma




1)
Slowly-increasing extrinsic pressure on nerve roots or cord.




2)
Resulting sensory or motor signs/symptoms, depending on location.


6.
Radiologic:



a.
Sacrococcygeal chordoma




1)
80% can be visualized on plain films.




2)
Irregular lytic destruction




3)
Oval or circular geographic destruction, often with scalloped margins.




4)
Associated soft tissue mass




5)
Tumor mass may show amorphous calcification in 50% (85% on CT).



b.
Spheno-occipital chordoma




1)
Most occur on the midline at the clivus or sella.




2)
Extensive bone destruction eventually occurs, slowly over time.




3)
May show large tissue mass, with flocculent calcification.



c.
Vertebral chordoma




1)
Usual diminished vertebral body density, often with associated large soft tissue mass; may occasionally show an ivory vertebra, in which case diagnosis cannot be made radiologically.




2)
When contiguous vertebral bodies are involved, with destruction of the intervening discs, chordoma is the most likely diagnosis (providing infection has been ruled out).  Chordoma is the only primary malignant bone tumor that crosses the joint space.


7.
Treatment:



a.
Resection if possible; however, the location makes this very difficult.



b.
Sacrococcygeal chordomas are the most amenable to resection.



c.
Intracranial chordomas are usually treated via irradiation.



d.
Vertebral chordomas may occasionally be resected but are usually irradiated.


8.
Prognosis



a.
Cranial: very poor; usually fatal within 3 yrs of initial diagnosis.



b.
Vertebral:  very poor; usually fatal within 3 yrs.



c.
Sacro-coccygeal: 8-9% 5 yr survival rate

EWING'S SARCOMA


1.
A highly malignant marrow tumor


2.
Age:  10-25, peak at 15; 50% occur before 20


3.
M 2:1


4.
Symptomatic:



a.
Pain and swelling, often with palpable soft tissue mass; pain begins as dull and becomes severe and persistent over a few months.



b.
Systemic symptoms may be present:  slight-to-moderate fever, secondary anemia, leukocytosis, elevated ESR  [Ewing's seems to be the only primary malignant bone tumor with symptoms simulating an infection.]



c.
There may be a local temperature elevation, with dilated veins and associated tenderness.


5.
Location:



a.
Long tubular bones 50%, flat bones 40%



b.
Femur most common, pelvis, tibia, fibula, humerus



c.
Classic location in diaphysis (logical for a marrow tumor).



d.
Spine is uncommon.


6.
Radiologic:



a.
Usually diaphyseal



b.
Usually lower extremities



c.
Permeative destruction, with wide zone of transition



d.
Cortical saucerization is an early and characteristic sign.



e.
Periosteal new bone may form with a laminated pattern in 25-50% of cases 




1)
"onion skin" appearance




2)
a spiculated pattern may also occur, known as "groomed whiskers" or "trimmed whiskers" appearance



f.
Codman's triangle may appear.

 
7.
Metastases



a.
Skeletal metastases occur frequently and early, leading to extensive bone destruction.



b.
Ewing's is the most common primary malignant bone tumor to metastasize to other bones.



c.
The spine is a common site for mets from Ewing's.



d.
Mets to lungs are very common.


8.
Treatment and prognosis



a.
amputation



b.
Five year survival has been prox 5%.



c.
Concurrent use of radiation therapy and chemotherapy are increasing the five-year survival rate, possibly up to 35%.

FIBROSARCOMA

1.
Relatively rare fibrous malignant tumor


2.
Age:  wide range, 40-83; most frequently 30-50


3.
M = F


4.
Symptomatic:



a.
Local pain and swelling, which may be referred to a joint.



b.
Pain may be present up to two years prior to diagnosis.


5.
Location:



a.
Tubular bones in younger patients; flat bones in older patient.



b.
Almost 50% occur around the knee.



c.
Some preference for the condyles of the femur and the epicondyles of the humerus.


6.
Radiologic:



a.
Highly destructive, expansile lesion



b.
Usually medullary, usually eccentric



c.
Cortical thinning and endosteal erosion



d.
Can grow to enormous size



e.
Purely radiolucent, no matrix calcification



f.
May initially appear benign, but ultimately breaks the cortex and produces a well-defined soft tissue mass.



g.
Fibrosarcoma is one of the most common primary malignant bone tumor to produce a "huge" soft tissue mass, usually larger than any other neoplasm.



h.
Permeative destructive pattern, showing poorly-defined fuzzy margins.



i.
Seldom any periosteal reaction



j.
Metastasis is classic location.


7.
Metastasis



a.
Characteristically metastasizes late, except in the highly malignant aggressive lesions.



b.
Lung and liver are common sites.



c.
One of the few primary bone tumors that may selectively metastasize to the lymphatic system.


8.
Treatment:  Amputation


9.
Prognosis:



a.
Medullary sites:




1)
17-27% five year survival




2)
Periosteal location:  40-58% five-year survival


10.
Secondary fibrosarcoma



Malignant transformation of a pre-existing benign bone disorder, including Paget's, post-radiation, chronic osteomyelitis, bone infarct.

HODGKINS'S LYMPHOMA OF BONE

1.
May occur as a secondary manifestation of systemic Hodgkin's lymphoma (chest, liver, spleen, nodes) (10-20% develop skeletal lesions); or, rarely, as a primary bone lesion w/o nodal involvement.


2.
Symptomatic:



a.
most are painful; a few are clinically silent



b.
lytic lymphoma lesions tend to be more painful than sclerotic lymphoma lesions



c.
many patients report initial pain and intensification of existent pain following alcohol consumption.


3.
Location:



a.
vertebral body, esp lower thoracic and upper lumbar



b.
innominate, scapula, sternum, ribs, femur


4.
Radiologic:



a.
75% are lytic, esp in tubular bones



b.
15% are sclerotic



c.
mixed destruction with a periosteal response in 10%



d.
polyostotic in 2/3



e.
scalloping of anterior or lateral vertebral body



f.
occasionally an intense sclerotic reaction creates an "ivory vertebra."



g.
in tubular bones, lytic destruction predominates, with both medullary and cortical destruction.



h.
an exuberant periosteal response may occur as the cortex is compromised.


5.
Treatment: radiation coupled with chemotherapy.


6.
Prognosis: chemo has increased the 5-yr survival to 80%

NON-HODGKIN'S LYMPHOMA OF BONE (formerly called Reticulum Cell Sarcoma)


(other older names: reticulosarcoma, lymphosarcoma, round cell sarcoma)

1.
Rare extranodal lymphoma (histologically identical to lymphomas arising in lymphoid or soft tissues) presenting as a localized solitary bone lesion.


2.
Age: majority 20-40, but also 40-50.


3.
M 2:1


4.
Symptomatic:



a.
localized pain, intermittent, dull and aching, not relieved by rest, maybe persisting over a year before presenting.



b.
general well-being of patient.  In no other bone sarcoma is the contrast between the comparative well-being of the patient and the size of the tumor so marked.



c.
fairly common to have a palpable mass or soft tissue swelling.


5.
Location:



a.
femur, tibia, humerus; 40% around knee



b.
pelvis, ribs, scapulae, vertebrae



c.
most are diaphyseal, or metaphysis adjacent to the diaphysis.


6.
Radiologic:



a.
begins as medullary, permeative lytic



b.
as tumor enlarges, patchy areas of bone destruction spread to affect the adjacent cortex



c.
periosteal reaction minimal; may be laminated



d.
pathologic fx is very common and may be the presenting complaint.  It occurs more frequently with this disease than with any other primary malignant bone tumor because the symptoms are so mild and of such long duration.



e.
occasionally may be sclerotic



f.
in vertebrae may cause collapse indistinguishable from mets of solitary plasmacytoma/multiple myeloma.


7.
Treatment: radiation therapy and chemotherapy.


8.
Prognosis:



a.
better than for the majority of primary malignant bone tumors.



b.
5-yr survival 48%; 10-yr survival 33%

MULTIPLE MYELOMAPRIVATE 


1.
The most common primary malignant tumor of bone.  Proliferation of plasma cells within bone marrow.  


2.
75% of cases are in ages 50-70, rarely may be younger.  


3.
Males 2:1.


4.
Clinical:  insidious onset of pain (may sound mechanical because it is relieved by bedrest and aggravated by weight bearing), weight loss, cachexia, anemia, unexplained osteoporosis.


5.
Location:  major marrow sites: spine, pelvis, skull, ribs, hips, femur, humerus.


6.
Radiologic:



a.
Diffuse osteopenia.  This is very disturbing because it is indistinguishable from geriatric osteoporosis.



b.
Permeative destructive pattern.



c.
Vertebral collapse, esp involving post third of vertebra "vertebra plana."  (This helps somewhat as a differential from geriatric osteoporosis, which is more likely to be an anterior wedge collapse, but this is not absolute.)



d.
Somewhat more likely to preserve the pedicles, avoid posterior arch, and prefer the vertebral body, as compared to mets; but this is definitely not absolute.



e.
Classic appearance, esp in skull and pelvis, is multiple "punched-out" lesions.



f.
It is unusual, but osteoblastic lesions may occur.



g.
MRI:  low signal on T1, high signal on T2



h.
Bone scan:  not good for initial diagnosis because permeative bone destruction exceeds bone replacement and scan may look normal until large enough area is involved to show "cold" on the bone scan.


7.
Solitary plasmacytoma:



a.
localized form of plasma cell proliferation

 

b.
much less common than multiple myeloma.  



c.
most common sites are mandible, ilium, vertebrae, ribs, prox femur, scapula.



d.
typical lesion has a geographic, soap-bubble, highly expansile radiologic appearance.



e.
70% develop into diffuse multiple myeloma.


8.
Diagnosis:



a.
Serum protein electrophoresis


9.
Treatment:  Radiation therapy and chemotherapy.



10.
Prognosis: very bad; 90% die within 3 years.  

OSTEOSARCOMA (CENTRAL OSTEOSARCOMA)

1.
Second most common primary malignant bone tumor [multiple myeloma is the most common].


2.
Age:  75% 10-25; second peak in older age groups with malignant transformation of a previously benign tumor or dysplastic process.


3.
M 2:1


4.
Symptomatic:



a.
Painful swelling



b.
Pain initially is insidious and transitory, eventually becoming severe and persistent, perhaps over six months or longer.


5.
Location:



a.
Long bones of the extremities, especially knee and shoulder



b.
The metaphysis abutting the physis in 75%; some diaphyseal and even epiphyseal locations have been reported.



c.
Primary osteosarcoma of the spine is rare; when present, tends to affect the vertebral body.


6.
Radiologic:



a.
50% are sclerotic, 25% are lytic, 25% are mixed



b.
Classic presentation is a focal lesion in the metaphysis, creating either a mottled permeative lesion with a poorly defined zone of transition, or a dense ivory or sclerotic region filling the medullary space.



c.
Cortical disruption is common.



d.
Periosteal new bone formation occurs and is highly irregular; may be "sunburst" appearance.  



e.
Codman's triangle may be present.



f.
Soft tissue mass formation is common, perhaps growing very large; tumor mass may show internal ossification.


7.
Metastasis



a.
To the lungs via hematogenous is very common.  95% of mets from osteosarcoma are to the lung.



b.
50% of mets from osteosarcoma are to other bones.



c.
12% of mets are to the kidneys.


8.
Treatment:



a.
Amputation if the lesion is excisable and metastasis has not occurred.



b.
Radiation therapy may be useful for local control and for pain control.



c.
Prognosis is generally poor because of the tendency for early metastasis; pulmonary metastases are often present before the primary lesion is discovered.



d.
Average time between recognition of pulmonary mets and death is six months.



e.
Generally, the sclerotic types of osteosarcoma show a slower less aggressive clinical course, where the lytic osteosarcomas behave in a rapid, fatal manner.



f.
Until recently the best five-year survival rate was 20%; now intensive chemotherapy has resulted in a 80% five-year survival rate.


9.
Multicentric osteosarcoma


a.
Rare form of osteosarcoma in which multiple independent lesions occur simultaneously; not absolutely clear whether they are truly independent or whether they might be metastatic foci.



b.
Clinical course is very rapid and fatal, with early pulmonary mets.


10.
Parosteal sarcoma (juxtacortical osteosarcoma) 



a.
A well-differentiated osteosarcoma that arises in a juxtacortical location within the periosteum.



b.
Grows very slowly, in contrast to the central osteosarcoma.



c.
Swelling or mass formation, with dull aching pain up to a year in duration.



d.
Age:  30-50



e.
M = F



f.
Location:




1)
Majority of cases involve the posterior surface of the distal femoral metaphysis (50%); other common sites are prox tibia and humerus.




2)
Radiologic:





a)
Very dense radiopaque homogenous juxtacortical mass.





b)
Peculiar radiolucent cleft separates the majority of the ossified mass from the cortex of the underlying bone





c)
Periphery of tumor is usually lobular.





d)
No periosteal new bone.



g.
Treatment & Prognosis




1)
En bloc resection may result in a 50% recurrence rate; therefore, wider margins should be resected.




2)
Amputation only for large and highly-aggressive lesions.




3)
Five year survival up to 70%


11.
Secondary osteosarcoma


a.
Certain benign disorders can degenerate into osteosarcoma, including Paget's, polyostotic fibrous dysplasia, osteochondromatosis, and enchondromatosis.



b.
Ionizing radiation in high doses may also precipitate osteosarcoma, with a latent from 5-40 years, with 15 years being the average time span.



c.
Radiologic picture is largely indistinguishable from primary osteosarcomas.


12.
Extraosseous osteosarcoma


a.
Occasionally osteosarcomas may originate in soft tissue locations, most commonly in the thigh.  Other soft tissue locations are possible.



b.
Prognosis similar to osteosarcoma in bone, with metastases to the lung being common.



c.
Radiologic picture is a very large soft tissue mass, not adjacent to a bone.

SYNOVIAL SARCOMA (synovioma)

1.
Malignant tumor, always solitary, of synovium of joints.


1.
Age: 30-50


2.
M = F


3.
Symptomatic:



a.
pain and soft tissue mass



b.
clinical picture may seem like monoarticular arthritis


4.
Location:



a.
lower extremity joints are most commonly involved, esp knee, hip, ankle



b.
the only primary malignant tumor that has direct anatomic relationship with the joint surface, bursae, or tendon sheaths.



c.
rarely, synovial sarcoma can occur in the midshaft of a long bone as the result of dissection of synovial tissue along the tendon sheath.


5.
Radiologic:



a.
nodular soft tissue mass near a joint



b.
averaging 7cm in diameter



c.
calcification occurs in 1/3; fine granular specks in the rounded soft tissue mass



d.
secondary bone destruction occurs in only 10%; when it occurs it is usually just pressure erosion from extrinsic pressure; rarely bone invasion occurs, with ragged margins and a wide zone of transition.


6.
Treatment:



a.
excision with radiation therapy (5000 rads).


7.
Prognosis:



a.
43% 5-yr survival for lower extremity synovial sarcomas



b.
31% 5-yr survival for upper extremity synovial sarcomas

