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SOLITARY OSTEOCHONDROMAPRIVATE 


1.
Bony exostosis ("coat-hanger exostosis") projecting from external surface of bone, usually with cartilage cap.


2.
Most common skeletal growth


3.
Asymptomatic, except in rare cases that they may incidentally disturb surrounding vessels or nerves, or may be large enough to impair function of an adjacent joint, or possibly may themselves fracture across the stalk.


4.
May be undetected until seen incidentally for investigation of something else; or may present with a hard, painless mass near a joint.


5.
Site:



a.
any enchondral bone, esp. long tubular bones (femur, humerus, tibia).



b.
unusual subtype called subungual exostosis arises from terminal phalanx of the toes, esp. great toe, can be very painful


6.
Radiologic:



a.
pedunculated - most common




elongated bony stalk, arising at metaphysis, merging continuously with the host bone, pointing away from the adjacent joint, with a cartilage cap that is often lobulated and may show amorphous, spotty calcification ("cauliflower cap")



b.
sessile - least common, but most common type in proximal humerus and the scapula.




flat, plateau-like stalk


7.
Can have two or three osteochondromas, with no family history, called multiple osteochondromas


8.
Treatment:



a.
none, unless mechanical obstruction or cosmetic



b.
subungual exostosis often requires surgical excision due to pain


9.
Malig degeneration of osteochondromas in 1% of cases



a.
usually about 30 years of age, most commonly affecting the bones of the pelvis and shoulder girdle: signaled by pain and rapid growth.



b.
Radiologic signs of soft tissue mass and cortical disruption.


10.
Unusual condition of widespread distribution of osteochondromas is called hereditary multiple exostosis (HME) Cause is unknown but is apparently a familial congenital dysplasia creating displaced cartilage from the physis.  Significance is a 20% malign degeneration incidence!  Usually chondrosarcoma, but may be osteosarcoma or fibrosarcoma.

HEMANGIOMA

1.
Solitary vascular neoplasm, slow growing


2.
Most common benign bone tumor of the spine; 75% occur in spine (T-L) and skull (frontal)



Most spinal hemangiomas are confined to the vertebral body; only 10-15% affect the neural arch.


3.
Asymptomatic, unless unusual case of expansion to cause spinal stenosis


4.
Types:



a.
cavernous (most common): large thin-walled blood vessels and sinuses; vertebrae and skull



b.
capillary (uncommon): fine capillary loops that spread outward in a sunburst fashion, usually affecting flat bones (skull or pelvis).


5.
Radiologic:



a.
classic finding in vertebrae "corduroy cloth" appearance; coarse vertical striations



b.
usually no expansion of the vertebra, but may be.


6.
No potential for malignant transformation.


7.
Treatment: none, except in the unusual case of stenosis requiring surgical decompression; may use radiation therapy if inoperable because of potential for bleeding

OSTEOMA


1.
Arise only in membranous bones, skull and mandible


2.
Most occur in frontal and ethmoid sinuses or affect the outer or inner tables of the skull.  Most are less than 2cm in size.


3.
Asymptomatic (unless incidentally interfere with the drainage of a sinus, or the unusual case of ocular disturbance from a rare giant osteoma)


4.
Radiologic: very dense, homogeneously radiopaque, round or oval, well-circumscribed


5.
Treatment: none (unless for mechanical or cosmetic reasons, in which surgical excision may be required).


6.
Unusual triad of multiple osteomas, colon polyposis, and soft tissue fibromas is called Gardner's Syndrome.  It is autosomal dominant, and the polyposis is pre-malignant.  Risk is so great that prophylactic bowel resection is the treatment of choice!  Anyone with multiple osteomas should have his colon examined, as should all of his family members.

BONE ISLAND (ENOSTOMA)

1.
A solitary discrete area of sclerosis in the skeleton


2.
Any bone except the skull, but most common in the ischium, ilium, sacrum, and proximal femur; and to a lesser extent in the humerus, vertebra [esp. lumbar], talus, scaphoid, and ribs.


3.
Asymptomatic; clinically insignificant.


4.
Growth: none, or very slow over years.


5.
Radiologic:



intramedullary; round, ovoid, or oblong radiopacities that are aligned with the long axis of the trabecular architecture; sharply-demarcated margins; in many cases have thorn-like radiating spicules of bone intermingled with the trabeculae of the spongiosa.  No expansion of bone.  In long bones, located in epiphysis or metaphysis, but never in diaphysis.  Usually small, but unusual "giant" bone islands have been over 2-3cm in size.


6.
Main differential diagnosis is osteoblastic mets.

OSTEOID OSTEOMA

1.
Highly vascular CT nidus precipitating dense reactive sclerosis.


2.
Young pts 10-25.  Male 2:1


3.
Symptomatic:



gradual onset of increasingly severe, deep, aching pain, which is not relieved by exercise or rest and is often worse at night.  May be dramatically relieved by aspirin (but only 65% have the classic presentation of night pain relieved by aspirin).  Can possibly be accompanied by vasomotor disturbances, such as profuse sweating and increased skin temp in the affected region.  May refer pain to the nearest joint.  May be localized swelling and point tenderness.


4.
Location:  



a.
Nearly any bone; however 50% occur in the femur and tibia.



b.
10% occur in spine, mostly the neural arch; may cause a painful, rigid scoliosis with the lesion on the concave side of the curve.




May be very difficult to see on x-ray and therefore difficult to diagnose.



c.
ribs, clavicle, humerus, fibula, mandible, skull


5.
Radiologic:



a.
Classic cortical type - most common




Radiolucent nidus [usually <1cm] with surrounding florid perifocal reactive sclerosis.




May be so much sclerosis that the nidus is obscured and visualized only via CT or tomo.




Occasionally a central "target" calcification may be seen in the nidus.



b.
Intramedullary (cancellous) type




Tend to provoke less reactive sclerosis [esp. when intracapsular such as femoral neck], and the radiolucent nidus may be the only finding, and may be hard to see.


6.
Differential: Chronic sclerosing osteomyelitis and Brodie's abscess, stress fracture


7.
Treatment:  



Wide en bloc excision of the nidus (and only a small portion of the surrounding sclerotic bone) is required because of the pain.  Recurrence is rare if the entire tumor is removed (the sclerosis is not part of the tumor; it is just a stress reaction to an irritant).

OSTEOBLASTOMA

1.
Rare osteoblastic tumor usually affecting the spine


2.
Approx 70% occur before the age of 20, esp. 10-20.


3.
M 2:1


4.
Symptomatic: moderate pain (not nocturnal); 50% cause painful scoliosis


5.
Radiologic:



a.
Located most commonly in the spine




1)
primarily the neural arch, chiefly the SPs, TPs, and laminae




2)
expansile




3)
thin peripheral cortical rim




4)
matrix usually lytic (occasionally mixed or even purely sclerotic)




5)
most are 4-6cm in size, can be even larger



b.
Long bones of appendicular skeleton, usually the lower extremity, 30% of the time




1)
metaphyseal, diaphyseal




2)
expansile, lytic; no reactive sclerosis




3)
thin peripheral cortical rim




4)
greater than 2cm


6.
Treatment: simple excision or surgical curettage because of the pain.  Recurrence is rare.

SOLITARY ENCHONDROMA

1.
Common tumor arising in residual islands of cartilage left in the metaphysis as the physis grows away.


2.
Single lesion within interior of bone, with a great predilection for the hand and foot and is the most common benign tumor of the hand; however, may occur in any enchondral bone.


3.
M = F


4.
Asymptomatic; usually discovered incidentally via x-ray for another reason; however, may fracture through the enchondroma


5.
Radiologic:



a.
geographic area of radiolucency that expands and may deform bone.



b.
margins are well defined.



c.
cortex remains intact, although it may be very thin (of course, could also fracture).



d.
most are centrally placed, within the metaphysis.



e.
if eccentrically placed, may create significant expansion of bone.



f.
stippled or punctate matrix calcification is found scattered randomly throughout the lucent lesion in 50% (cartilage has an affinity for calcium)


6.
Differential:



a.
with calcification, probably not hard to identify [other than medullary bone infarct]



b.
w/o calcification: fibrous dysplasia, simple bone cyst, chondroblastoma, GCT, osteoblastoma.




If in distal phalanx, epidermoid inclusion cyst [posttraumatic implantation of epidermoid tissue within the bone] or glomus tumor [abnormal dilatation of blood vessel in a tightly confined space; very painful].


7.
Potential for malignant transformation:



Form is chondrosarcoma.  Incidence is rare, but quite a bit more common the closer to the axial skeleton.  Patients develop unrelenting pain in a lesion that was previously asymptomatic.  Radiologic features include cortical disruption, focal periosteal reaction, poor zone of transition, large soft tissue mass.


8.
Treatment:



a.
Often none is required.



b.
If occupying a significant portion of a long tubular bone, esp. with expansion: surgical curettage followed by cryosurgery with bone chip packing.



c.
The unusual location in pelvis or sternum may be prophylactically removed due to malignant potential.



d.
Irradiation of benign cartilaginous lesions is absolutely contraindicated.


9.
Multiple Enchondromatosis (Ollier's Disease):


a.
A cartilage dysplasia representing a congenital anomaly of enchondral bone formation leaving unossified cartilage remnants in the diaphyses and metaphyses of many bones.



b.
Appearance is the same as solitary enchondroma.



c.
Malignant transformation rate is considerably higher, perhaps around 10%, again more commonly as the lesions are nearer the axial skeleton.


10.
Maffucci's Syndrome


a.
Rare syndrome of enchondromatosis of bone and soft tissue cavernous hemangiomas.



b.
Appearance of the enchondromas is the same.



c.
Even higher rate of malignant transformation of the enchondromas, approaching 25%.

PERIOSTEAL CHONDROMA

1.
Rare, slowly growing cartilage tumor that develops within and beneath the periosteum on the surface of cortical bone.


2.
Young adults.  M = F.


3.
Presentation:  usually a painless mass (palpable bump on bone); however, some may have mild pain, often of long duration.


4.
Location: Most common is small bones of hands and feet; humerus also common.


5.
Radiologic:



a.
metaphyseal location in tubular bone



b.
area of cortical indentation; scalloped or saucerized depression of outer cortex; saucer filled with cartilage, perhaps even with calcification.



c.
well-defined inner margin.



d.
superior and inferior edges may be over-hanging.


6.
Differential:



Fibrous cortical defect, periosteal desmoid, periosteal chondrosarcoma, ABC


7.
Treatment:  en bloc excision; recurrence rare.

CHONDROBLASTOMA (Codman's tumor)


1.
Rare cartilage tumor usually seen before epiphyseal closure


2.
Age: usually 10-25


3.
M 2:1


4.
Symptomatic:



a.
mild and dull pain, often referred to the adjacent joint



b.
may have local tenderness and swelling



c.
even may have atrophy and weakness since symptoms may have been present for months or years.


5.
Location:



a.
Unusual: within the epiphyseal region of a long tubular bone



b.
Occasional extension into the metaphyseal region.



c.
Diaphyseal lesions do not occur.



d.
Most common are proximal femur [incl trochanters], distal femur, proximal tibia, proximal humerus [incl tuberosities].  77% occur about the knee, hip, and shoulder.


6.
Radiologic:



1.
Medullary 90%; cortical 10%



2.
Oval or round lytic lesion involving the epiphysis or neighboring metaphysis.



3.
Usually geographic; not usually any compartmentalization/loculation.



4.
Most are eccentric, but some can be central.



5.
Zone of transition is quite sharp, along with a slight marginal rim of sclerosis.



6.
Like most cartilage tumors, matrix calcification is common (50%);




"chicken-wire" calcification is classic.



7.
Periosteal response in at adjacent metaphysis is common.


7.
Differential:



a.
Brodie's abscess, eosinophilic granuloma, ischemia necrosis.



b.
[GCT may look like this, but usually occurs in older individuals after epiphyseal closure.]




[Chondroblastoma and GCT are the 2 tumors that occur in the epiphyseal region.]


8.
Treatment:



a.
Thorough surgical curettage and packing with cancellous bone chips



b.
Excision of expendable bones, such as ribs, patella, digits.



c.
Local recurrence 20%.

CHONDROMYXOID FIBROMA

1.
Rare tumor composed of various % of chondroid, fibrous, and myxoid tissues.


2.
Age: 10-30


3.
M = F


4.
Symptomatic:



a.
Localized pain with occasional swelling.



b.
Pain evolves very slowly over months or years



c.
Rarely asymptomatic


5.
Location:



a.
tibia 50%, femur, humerus, fibula, ribs, innominate, small bones of hands and feet.



b.
tends to be metaphyseal


6.
Radiologic:



a.
Radiolucent



b.
Eccentric, oval or round, geographic



c.
Many have scalloped, sclerotic margin, which may be thinner on the cortical side, while remaining well-defined and sclerotic on the medullary side.



d.
Grows in a lobular fashion, creating pressure erosion on the endosteum, creating a scalloped margin.



e.
Often has a chambered/soap-bubble appearance due to the scalloping.


7.
Treatment:



a.
Surgical curettage or excision usually successful; 10% recurrence.

FIBROUS XANTHOMA OF BONE

Term that encompasses what used to be considered two separate entities, but are now felt to be the same lesion seen at different ages and different stages of growth.  (Other names: non-osteogenic fibroma, metaphyseal fibrous defect, solitary xanthoma, xanthogranuloma of bone, fibrous medullary defect)


1.
FIBROUS CORTICAL DEFECT (FCD) (subperiosteal cortical defect) 


a.
Extremely common lytic (fibrous) lesion in the metaphyseal region, representing fibrous cell rests or possibly originating from the periosteum.



b.
Thought to represent faulty ossification or even an avulsion at an enthesis; not a true tumor.* 



c.
Frequently multiple.



d.
Probably 30-40% of children ages 4-8 have one or more FCDs.



e.
M 2:1.



f.
Invariably asymptomatic; discovered incidentally via x-ray for something else.



g.
Location:




Bones of the lower extremity, esp. post-med distal femur; also tibia, fibula, proximal femur, proximal humerus, ribs, ilium.



h.
Radiologic:




1)
Eccentric, lytic, geographic, metaphysis of long tubular bones




2)
Round or oval with axis parallel to long axis of bone.




3)
Smaller lesions are purely lytic; larger lesions may appear bubbly.




4)
Very sharp zone of transition, with sclerotic margination



i.
Treatment:




1)
None required.  




2)
*Most regress in 2-5 years; that is, they heal (may not be tumors?).


2.
NON-OSSIFYING FIBROMA


a.
Probably the residual of a FCD that didn't completely heal.



b.
Age: 8-20



c.
M 2:1



d.
Almost always asymptomatic; large lesions may present mild pain.




Large lesions may also weaken the bone and cause fracture.



e.
Radiologic:




1)
diametaphyseal




2)
radiolucent




3)
ovoid and scalloped.  Multilocular, bubbly appearance.




4)
eccentric and may expand cortex.



f.
Treatment:




1)
Usually none required [unless fracture]




2)
Even at this stage, may still heal and spontaneously regress.  As regression occurs, the lytic defect fills in with solid bone, leaving a dense sclerotic focus. Over a period of 4-5 years, this radiopaque area loses its density until it eventually blends in with the surrounding cortex.

SIMPLE BONE CYST (SBC) (unicameral bone cyst, solitary bone cyst, juvenile bone cyst)

1.
Not a true neoplasm; actually a fluid-filled cyst that is lined with fibrous tissue.


2.
Age: 80% 3-14


3.
Males 2:1


4.
Asymptomatic, except that 2/3 eventually undergo fracture due to weakness of bone.


5.
Location:



a.
75% proximal humerus and proximal femur, esp. humerus



b.
initially are metaphyseal, immediately adjacent to the epiphyseal cartilage plate.



c.
later, with growth, cyst may be displaced toward mid-diaphysis.


6.
Radiologic:



a.
geographic or cystic; very radiolucent



b.
broad at metaphyseal end and narrower at diaphyseal end



c.
long axis greater than diameter



d.
may be singled chambered, but frequently is scalloped and contains thin incomplete septae, creating a bubbly or loculated appearance.



e.
mild bone expansion frequently occurs



f.
no cortical disruption [unless fracture]



g.
no soft tissue mass



h.
if fractured, there may be a "fallen fragment" sign, which represents a small, detached, bone fragment floating in the cystic fluid.  If the fragment remains attached, it may swing into the cavity: "hinged fragment" sign.


7.
Treatment:



a.
surgical curettage with cauterization and packing with bone chips.



b.
recurrence rate is high: 30-40%



c.
more recently, injection of steroids has significantly reduced the recurrence rates.

ANEURYSMAL BONE CYST (ABC)

1.
A cystic cavity filled with blood; not really a neoplasm.  The lesion is neither an aneurysm nor a cyst, but is made of channels containing flowing blood.  It is a proliferation of the vascular component of the marrow, creating bone erosion and cyst formation; actually a shell of bone containing large blood-filled cystic cavities.  Trauma may be related.


2.
Age: 75% 5-20.


3.
60% F


4.
Symptomatic:



a.
Acute onset of pain with rapid increase in severity over a short period of time.


5.
Location:



a.
80% in long tubular bones (esp. femur and tibia) and spine (esp. T & L with marked predilection for neural arch)



b.
remainder in flat bones and short tubular bones.


6.
Radiologic:



a.
Expansile, eccentric, rapidly growing, saccular lytic lesion



b.
Sharply demarcated by a very thin "eggshell" subperiosteal shell.




Gets so thin so fast, may look malignant.



c.
Characteristic: marked ballooning of a thinned cortex: "Blown-out" appearance.



d.
Most are purely lytic, but ridges of residual cortex can cause a "soap-bubble" appearance.



e.
"Buttress effect": periosteal new bone formation near the margins of the lesion, is very characteristic of ABC and differentiates from SBC.



f.
usually metaphyseal, but is the only benign tumor known to cross the physis to affect the epiphysis.



g.
In spine, may look like osteoblastoma, but ABC has a greater tendency to be purely lytic and has a greater expansile properties.


7.
Secondary ABCs have been documented to occur in association with GCT, osteosarcoma, SBC, NOF, and fibrous dysplasia.


8.
Treatment:



a.
Surgical curettage with bone chip replacement.



b.
Recurrence rates are very high, approaching 50%.



c.
Radiation therapy (2000-3000 rads) therefore may be used in some cases, esp. for inoperable spine tumors; however, there is a risk for post-radiation sarcoma, and so curettage is usually tried alone if possible.

INTRAOSSEOUS LIPOMA

1.
Rarest primary benign bone tumor (much more common in soft tissues).


2.
Age: 5-70


3.
M = F


4.
Asymptomatic usually.


5.
Location:  metaphyses of long bones (esp. tibia & fibula) and calcaneus.  Rare in spine.


6.
Radiologic:



a.
lytic



b.
metaphyseal



c.
well-defined with sclerotic margin, sharp zone of transition



d.
may expand bone



e.
classic appearance in long bone is an ovoid elongated lytic lesion with a wedge-shaped edge on the diaphyseal end.



f.
classic appearance in calcaneus is trapezoidal, with a broad base and narrower superior surface; may also show a "target sequestrum" or "doughnut sequestrum" in the center, due to central necrosis.


7.
Treatment:



a.
usually none required.



b.
for the unusual symptomatic ones, surgical curettage and bone packing are used.

