TREATMENT

Fibrous Dysplasia and
McCune-Albright Syndrome

Spontaneous healing of the lesions does not occur, and there is no
established effective treatment. Improvement in bone pain and
partial or complete resolution of radiographic lesions have been
reported after IV bisphosphonate therapy. Surgical stabilization is
used to prevent pathologic fracture or destruction of a major joint
space and to relieve nerve root or cranial nerve compression or sinus
obstruction.

OTHER DYSPLASIAS OF BONE AND CARTILAGE

OSTEOCHONDRODYSPLASIAS
These include several hundred heritable disorders of connective tissue. These primary abnormalities of cartilage manifest as disturbances
in cartilage and bone growth. Selected growth-plate chondrodysplasias are described here. For discussion of chondrodysplasias, see
Chap. 427.
Achondrodysplasia This is a relatively common form of short-limb
dwarfism that occurs in 1 in 15,000 to 1 in 40,000 live births. The disease is caused by a mutation of the fibroblast growth factor receptor
3 (FGFR3) gene that results in a gain-of-function state. Most cases are
sporadic mutations. However, when the disorder appears in families,
the inheritance pattern is consistent with an autosomal dominant
disorder. The primary defect is abnormal chondrocyte proliferation
at the growth plate that causes development of short, but proportionately thick, long bones. Other regions of the long bones may be
relatively unaffected. The disorder is manifest by the presence of
short limbs (particularly the proximal portions), normal trunk, large
head, saddle nose, and an exaggerated lumbar lordosis. Severe spinal
deformity may lead to cord compression. The homozygous disorder
is more serious than the sporadic form and may cause neonatal death.
Pseudoachondroplasia clinically resembles achondrodysplasia but has
no skull abnormalities.
Enchondromatosis This is also called dyschondroplasia or Ollier’s disease; it is also a disorder of the growth plate in which the primary cartilage is not resorbed. Cartilage ossification proceeds normally, but it is
not resorbed normally, leading to cartilage accumulation. The changes
are most marked at the ends of long bones, where the highest growth
rates occur. Chondrosarcoma develops infrequently. The association
of enchondromatosis and cavernous hemangiomas of the skin and
soft tissues is known as Maffucci’s syndrome. Both Ollier’s disease and
Maffucci’s syndrome are associated with various malignancies, including granulosa cell tumor of the ovary and cerebral glioma.
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EXTRASKELETAL (ECTOPIC) CALCIFICATION AND OSSIFICATION
Deposition of calcium phosphate crystals (calcification) or formation
of true bone (ossification) in nonosseous soft tissue may occur by one
of three mechanisms: (1) metastatic calcification due to a supranormal
calcium × phosphate concentration product in extracellular fluid;
(2) dystrophic calcification due to mineral deposition into metabolically impaired or dead tissue despite normal serum levels of calcium
and phosphate; and (3) ectopic ossification, or true bone formation.
Disorders that may cause extraskeletal calcification or ossification are
listed in Table 426e-2.
METASTATIC CALCIFICATION
Soft tissue calcification may complicate diseases associated with significant hypercalcemia, hyperphosphatemia, or both. In addition, vitamin
D and phosphate treatments or calcium administration in the presence
of mild hyperphosphatemia, such as during hemodialysis, may induce
ectopic calcification. Calcium phosphate precipitation may complicate
any disorder when the serum calcium × phosphate concentration
product is >75. The initial calcium phosphate deposition is in the form
of small, poorly organized crystals, which subsequently organize into
hydroxyapatite crystals. Calcifications that occur in hypercalcemic
states with normal or low phosphate have a predilection for kidney,
lungs, and gastric mucosa. Hyperphosphatemia with normal or low
serum calcium may promote soft tissue calcification with predilection
for the kidney and arteries. The disturbances of calcium and phosphate
in renal failure and hemodialysis are common causes of soft tissue
(metastatic) calcification.
TABLE 426e-2 D iseases and Conditions Associated with Ectopic
Calcification and Ossification
Metastatic calcification
Hypercalcemic states
  Primary hyperparathyroidism
  Sarcoidosis
   Vitamin D intoxication
  Milk-alkali syndrome
  Renal failure
Hyperphosphatemia
   Tumoral calcinosis
  Secondary hyperparathyroidism
  Pseudohypoparathyroidism
  Renal failure
  Hemodialysis
  Cell lysis following
chemotherapy
  Therapy with vitamin D and
phosphate

Dystrophic calcification
Inflammatory disorders
  Scleroderma
  Dermatomyositis
   Systemic lupus erythematosus
Trauma-induced
Ectopic ossification
Myositis ossificans
  Postsurgery
  Burns
  Neurologic injury
  Other trauma
 Fibrodysplasia ossificans
progressiva

CHAPTER 426e Paget’s Disease and Other Dysplasias of Bone

PACHYDERMOPERIOSTOSIS
Pachydermoperiostosis, or hypertrophic osteoarthropathy (primary
or idiopathic), is an autosomal dominant disorder characterized by
periosteal new bone formation that involves the distal extremities.
The lesions present as clubbing of the digits and hyperhidrosis and
thickening of the skin, primarily of the face and forehead. The changes
usually appear during adolescence, progress over the next decade, and
then become quiescent. During the active phase, progressive enlargement of the hands and feet produces a paw-like appearance, which
may be mistaken for acromegaly. Arthralgias, pseudogout, and limited
mobility may also occur. The disorder must be differentiated from
secondary hypertrophic osteopathy that develops during the course of
serious pulmonary disorders. The two conditions can be differentiated
by standard radiography of the digits in which secondary pachydermoperiostosis has exuberant periosteal new bone formation and a smooth
and undulating surface. In contrast, primary hypertrophic osteopathy
has an irregular periosteal surface.
There are no diagnostic blood or urine tests. Synovial fluid does not
have an inflammatory profile. There is no specific therapy, although a
limited experience with colchicine suggests some benefit in controlling
the arthralgias.

Multiple Exostoses This is also called diaphyseal aclasis or osteochondromatosis; it is a genetic disorder that follows an autosomal dominant
pattern of inheritance. In this condition, areas of growth plates become
displaced, presumably by growing through a defect in the perichondrium. The lesion begins with vascular invasion of the growth-plate
cartilage, resulting in a characteristic radiographic finding of a mass
that is in direct communication with the marrow cavity of the parent bone. The underlying cortex is resorbed. The disease is caused by
inactivating mutations of the EXT1 and EXT2 genes, whose products
normally regulate processing of chondrocyte cytoskeletal proteins. The
products of the EXT gene likely function as tumor suppressors, with
the loss-of-function mutation resulting in abnormal proliferation of
growth-plate cartilage. Solitary or multiple lesions are located in the
metaphyses of long bones. Although usually asymptomatic, the lesions
may interfere with joint or tendon function or compress peripheral
nerves. The lesions stop growing when growth ceases but may recur
during pregnancy. There is a small risk for malignant transformation
into chondrosarcoma.

