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Hematologic Disorders and Rheumatology

ANEMIAS

1.
Sickle cell anemiaPRIVATE 


a.
Chronic congenital hereditary hemolytic anemia


b.
Found almost exclusively in black individuals; less commonly in certain Mediterranean populations.


c.
Sickle shape of RBCs predisposes to clumping, hemolysis, vascular occlusion, infarcts, and tissue anoxia

2.
Thalassemia


1.
Hereditary anemia found especially in Greek and Italian individuals, also Turkey, Syria, India, Philippines, Thailand, native Americans, and blacks.

3.
Radiologic:


a.
marrow hyperplasia


b.
generalized osteopenia


c.
sparse and coarsened trabeculae


d.
cortical thinning


e.
"hair-on-end" appearance in skull


f.
bone infarcts


g.
"fish vertebrae" 


h.
signs of osteomyelitis, usually salmonella

HEMOPHILIA
1.
A group of blood coagulation disorders characterized by deficiency of specific clotting factors; sex-linked, recessive, inherited. Female is carrier, but usually the disorder manifests clinically only in males.

2.
Consequences of the disorder result from multiple and repeated hemorrhages within and around bones and joints, as well as within visceral organs.

3.
Hemophilic arthropathy progresses through various stages of severity, from the initial episodes of hemarthrosis to total joint disorganization.

4.
Radiologic:


a.
soft tissue swelling


b.
osteoporosis


c.
subchondral cysts


d.
expansile destructive bone lesions


e.
epiphyseal abnormalities


f.
joint disorganization


g.
ischemic necrosis may develop


h.
susceptibility to fracture due to prominent osteoporosis.

	PRIVATE 

M Y E L O P R O L I F E R A T I V E   D I S E A S E S


A.
CHILDHOOD LEUKEMIA

1.
Osseous changes occur in approximately 50-70% of children with leukemia.


2.
Best visualized in the long bones


3.
Generalized osteoporosis, radiolucent submetaphyseal bands, lytic destruction, periosteal response


4.
These changes are identical to those encountered in metastatic neuroblastoma.

B.
ADULT LEUKEMIA

1.
Acute adult leukemia rarely shows skeletal manifestations since death ensues before they have a chance to develop.


2.
Chronic leukemia show osseous changes in less than 20% of adult patients.


3.
If present, these findings may be similar to those find in childhood leukemia; that is, osteoporosis, radiolucent submetaphyseal bands, lytic destruction, and periosteal response.


4.
In the spine, diffuse osteoporosis is frequently the initial finding.

C.
MYELOFIBROSIS

1.
Rare hematologic disorder characterized by anemia, leukemic blood changes, and progressive fibrosis of the bone marrow; etiology unknown.


2.
Clinical:



a.
Affects middle aged individuals



b.
Fatigue pallor, gouty symptoms, generalized bone pain.



c.
Notable splenomegaly and hepatomegaly



d.
Normocytic, normochromic anemia, with mature red and white blood cells


3.
As a result of this progressive marrow fibrosis, death is inevitable.


4.
Radiologic:



a.
Bones commonly involved are those rich in marrow: pelvis, ribs, thoracic and lumbar vertebrae, skull, femur, humerus.



b.
Usually initial osteoporosis, later replaced by diffuse sclerosis.



c.
With progressive sclerosis, the bones become mottled, gradually transforming to become homogeneously dense.  At this stage, there may be complete lack of definition between the cortex and medullary cavity, suggesting osteopetrosis or blastic mets.



d.
In the soft tissues, the most notable feature is massive splenomegaly 

	PRIVATE 

O S T E O N E C R O S I S


1.
Death of the osseous cellular components and marrow.

2.
Many causes (any vaso-occlusive disorder):


a.
idiopathic


b.
surgery


c.
trauma


d.
alcoholism


e.
corticosteroid therapy


f.
pancreatitis


g.
arteriosclerosis


h.
caisson disease (deep water diving)


i.
Cushing's disease (adrenal)


j.
Gaucher's disease (abnormal proliferation of lipid-laden histiocytes)


k.
hemoglobinopathies (sickle cell disease, thalassemia)


l.
collagen diseases (rheumatoid and lupus erythematosus)


m.
hemophilia


n.
gout


o.
infection


p.
radiation - mechanism is obliterative endarteritis)

3.
Process:


a.
like Perthe's in children


b.
4 phases:



1) avascular  2) revascularization  3) repair  4) deformity


c.
process takes 2-8 years

4.
Radiologic:


a.
avascular phase



1)
normal bone density



2)
increased joint space



3)
capsular swelling



4)
metaphyseal osteopenia


b.
revascularization phase



1)
peripheral sclerotic rim



2)
homogenous sclerosis ("snowcap" appearance)



3)
crescent sign [crescent-shaped radiolucency]



4)
clefts and fragmentation



5)
flattening of surface


c.
repair phase



1)
reconstitution and disappearance of clefts


d.
deformity phase



1)
deformed articular surface

5.
Steroid-Induced Osteonecrosis

a.
osteopenia, avascular necrosis, pathologic fracture, thin cortices, deformities


b.
vertebral bodies: intravertebral vacuum cleft, "marginal condensation," "fish vertebrae"


c.
destructive arthropathy, like a neuropathic joint


d.
osteomyelitis


e.
tendon rupture, soft tissue atrophy

6.
Caisson disease

a.
accumulation of nitrogen gas bubbles in blood vessels, which act as emboli and precipitate tissue infarction


b.
deep water diving, rapid ascent in high-altitude flying


c.
"the chokes" (respiratory), "the staggers" (nervous system), "the bends" (musculoskeletal)


d.
effects:



1)
osteonecrosis (described above)



2)
medullary infarcts in bone




a)
metaphyseal/diaphyseal




b.
esp. proximal humerus, distal femur, proximal tibia




c)
central




d)
serpentine, elongated, undulating, sclerotic

7.
Radiation damage to bone

a.
mechanisms



1)
oral ingestion of radium or strontium[historic: 1920-1940]



2)
intravascular injection of radium or thorium as a contrast agent [historic: 1930-1950]



3)
surgical implantation



4)
external (>3000 rads threshold to cause osteonecrosis, although 300-400 rads can affect epiphyseal growth in children).

