
 

Osteogenesis Imperfecta 
Skeletal System Disease 
Jocelyn Kearsley, Austin Reaume, Baily Statler, Liv Brosofske 
Bio. 3 - Anatomy & Physiology 2nd hour 

 

what is osteogenesis 

● osteogenesis imperfecta (OI)  is a genetic disorder present from birth that is 

characterized by bones that break extremely easily, often from little or no 

apparent cause 

○ sometimes referred to as “Brittle Bone Disease”  

 

what  causes osteogenesis 

● osteogenesis imperfecta results from a defect in the gene that produces type 1 

collagen, which is a key component of the makeup of our bones 

○ there are several different defects that can affect this gene, and the severity 

of osteogenesis depends on the specific gene defect 

● autosomal dominant: in an autosomal dominant disease, if an abnormal gene is 

inherited from only one parent, it is possible for the child to get the disease 

○ osteogenesis is an autosomal dominant disease → most cases of OI result 

from inheritance of the defected gene from a parent, although some cases 

can result from new genetic mutations 

 

prevalence (commonness)  

● the estimated measure of osteogenesis cases is approximately 1 per 20,000 births 
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● osteogenesis qualifies as an orphan disease, which is defined in the United States 

as a disease affecting 200,000 patients or less 

○ osteogenesis imperfecta is a relatively rare disease 

 

types 

● type 1: 

○ most common and mildest form of OI 
○ bones fracture easily → most fractures occur before puberty 
○ normal or near-normal stature (person’s natural height) 
○ loose joints and muscle weakness 
○ the whites of eyes (sclera) usually have a blue, purple, or gray tint 
○ triangular face 
○ tendency toward spinal curvature 
○ bone deformity absent or minimal 
○ brittle teeth possible 
○ hearing loss possible, often beginning in early 20s or 30s  
○ collagen structure is normal, but the amount is less than normal 

 

● type 2: 
○ most severe form  
○ frequently lethal at birth, due to respiratory problems 
○ numerous fractures and severe bone deformity 
○ underdeveloped lungs 
○ broad and thick ribs 
○ improperly formed collagen 
○ slender and twisted bones 
○ tinted sclera  

 

● type 3: 
○ bones fracture easily 
○ short stature 
○ loose joints 
○ poor muscle development 
○ barrel shaped rib cage 

 

2 



 

 
 

○ spinal curvature  
○ respiratory problems possible 
○ bone deformity, often severe 
○ brittle teeth and hearing loss possible 
○ collagen improperly formed 

 

● type 4: 
○ between type I and type III in severity 
○ bones fracture easily, most fractures occur before puberty 
○ shorter than average stature (height) 
○ mild to moderate bone deformity 
○ tendency towards spinal curvature  
○ barrel-shaped rib cage 
○ triangular face  
○ brittle teeth and hearing loss possible 
○ collagen improperly formed 

 

inheritance factors 

● 85% - 90% of OI cases reported result from dominant parent genes 

● 10% - 15% of OI cases reported result from recessive gene mutation 

● when a child has recessive genes there is a 25% chance that the parents will have 

another child with OI 

● siblings of someone with recessive genes have a 50% chance of being a carrier of 

the disease 

● if someone has the dominant gene they will have a 50% chance of passing on the 

disorder to their children 

● if a parent carries recessive genes then 100% of their children will be carriers 

 

diagnosis 
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● dominant (classical) OI → too little/poor quality of type 1 collagen due to mutation 

in genes 

● recessive OI → mutations in other genes interfere with collagen production 

● often possible to diagnose solely based on clinical features 

● biochemical (collagen biopsy) or molecular (DNA) test can help help confirm 

diagnosis → detects 90% of all type 1 collagen mutations 

 

treatment 

● there is simply no cure for osteogenesis imperfecta 

● treatment is directed toward preventing or controlling symptoms, maximizing 

mobility, and developing optimal bone mass and muscle strength 

○ surgical and dental procedures, physical therapy, and care of fractures is 

recommended  

○ wheelchairs, braces, and other mobility aids are commonly used by OI 

patients 

○ exercise, maintaining a healthy weight, and avoiding excessive drinking, 

smoking, and caffeine consumption can also help  

 

possible complications 

● hearing loss (common in type 1 and type 3) 

● heart failure (type 2) 

● permanent deformities  

● brainstem and spinal cord issues  

● respiratory problems  

○ pneumonia (due to deformity of chest walls) 
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prognosis (the likely course/outcome of a disease)  

● type 1: live a normal life span 

● type 2: leads to death within the first year of life 

● type 3: wheelchair bound and shortened life span 

● type 4: requires crutches or braces to aid in mobility, but patient can live a normal 

life span 

○ respiratory failure is the most common cause of death 

citations 

● http://www.oif.org/site/PageServer?pagename=fastfacts 

● https://www.nlm.nih.gov/medlineplus/ency/article/001573.htm 

● https://www.nlm.nih.gov/medlineplus/ency/article/002049.htm 
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