
Lecture 

2



CONGENITAL 

DISORDERS
DYSOSTOSIS

• Abnormal condensation & 

migration of mesenchyme

• Genetic abnormalities of 

homeobox genes, cytokines 

and its receptors

– Aplasia

– Supernumerary digit

– Syndactyly & 

craniosynostosis

DYSPLASIA
• Disorganized bone & 

cartilage

• Gene mutations that 

control development and 

remodeling

• Dysplasia here: not 

premalignant



DYSOSTOSIS



DYSPLASIAS
• Achondroplasia  

(dwarfism): most 

common

• Mutations in FGFR3

• No impact on 

longevity, intelligence 

or reproductive 

status

Peter Dinklage: 48-years-old, married 

with 2 children from USA, New Jersey

“Game of thrones”



THANATOPHORIC 

DYSPLASIA

• Most common lethal 

form of dwarfism

• FGFR3 mutations 

(different from 

Achondroplasia)

• Die at birth or 

shortly after (small 

chest leading to resp. 

insufficiency)



OSTEOGENESIS 

IMPERFECTA

• Most common inherited 

disorders of connective 

tissue

• Group of disorders; AD; 

deficiency of type I 

collagen synthesis

• Too little bone; fragility

• Blue sclera; hearing loss; 

teeth abnormalities

• Type 2 (lethal) and type I 

(relatively normal life)



OSTEOPETROSIS
• Marble bone disease 

“stone bone” (group 
of disorders); rare

• Impaired osteoclast 
function: reduced 
bone resorption 
leading to diffuse 
sclerosis

• Dx: X-ray

• Fractures and 
leukopenia in severe 
forms





METABOLIC DISORDERS

• Osteopenia: decreased bone mass (1-2.5 SD 
below the mean).

• Osteoporosis: severe osteopenia; > than 2.5 SD 
below the mean with increase risk for  
fractures

• Generalized (much more common) or localized

PRIMARY OSTEOPOROSIS SECONDARY OSTEOPOROSIS

Much more common

Senile (aging) & postmenopausal

Much less common

Hyperthyroidism, malnutrition, 

steroids







Normal bone    :    Osteoporosis



OSTEOPOROSIS 

CLINICALLY
• Vertebral fractures

• Femur and pelvic fractures: immobility, 

PEs, pneumonia (40-50K death/yr in 

USA)

• Diagnosis: special imaging technique, 

bone mineral density (BMD scan): dual-

energy X-ray absorptiometry (DXA or 

DEXA scan) or bone densitometry



PREVENTION AND 

TREATMENT

• Exercise

• Calcium & vitamin D

• Bisphosphonates: reduce osteoclast 

activity and induce its apoptosis

• Denosumab: anti-RANKL; blocking 

osteoclast activation

• Hormones (estrogen): risking DVT and 

stroke


