
1) What bone disorder is caused by an autosomal dominant defect in the synthesis 
of collagen type 1? 

 
a) Osteogenesis imperfecta 
b) Achondroplasia 
c) Osteopetrosis 
d) Osteomyelitis 

 
 

2) Achondroplasia is a disorder of bone whereby there is a mutation in the fibroblast 
growth factor receptor 3 (FGFR3) gene leading to impaired cartilage proliferation 
in the growth plate. Why is it that affected children have a normal sized head and 
vertebral column whilst arms and legs are shortened? 

 

 
   a) Growth hormone and insulin like growth factor 1 levels only affect longbones         

    b)Intramembranous bone formation (flat bones) vs endochondral bone formation (long 
bones) 

     c) flat bones are less susceptible to fracture 

    d) Difference in bone density 

   3)   An 88-year-old woman with marked kyphosis and loss of height that had been gradually 
progressive over many years experiences the sudden onset of acute back pain following a 
sudden change in position. Radiographic examination demonstrates generalized osteopenia 
and a fracture of a lower thoracic vertebra. Which of the following is an association or 
characteristic of the patient’s generalized bone disorder? 

(A) Increased serum calcium and phosphate levels 

 (B) Postmenopausal state and estrogen deficiency 

 (C) Physical inactivity 

 (D) Hypothyroidism 

 (E) Excessive calcium intake 



4) A 2-year-old boy presents with his third bone fracture within the past several months. 
There is no history or evidence of trauma. Several close family members have been 
similarly affected. The child is small for his age, and the sclerae are tinged a bluish color. 
Radiographs reveal generalized osteopenia and evidence of multiple fractures, both old 
and new. Which of the following is the usual mode of inheritance of this disorder? 
 
(A) Autosomal dominant  
(B) Autosomal recessive  
(C) X-linked dominant  
(D) X-linked recessive  
(E) Mitochondria 
 
5) A 30-year-old man with dwarfism is admitted to the hospital for hip replacement due to 
severe osteoarthritis. He has short arms and legs and a relatively large head. His parents do 
not show signs of this congenital disease. This patient most likely has a spontaneous 
mutation in the gene encoding which of the following proteins?  
 
(A) Collagen type I  
(B) Dystrophin  
(C) Fibroblast growth factor receptor  
(D) Growth hormone receptor  
(E) Insulin-like growth factor 
 
6) A 2-year-old boy is treated for recurrent fractures of his long bones. Physical 
examination reveals blue sclerae, loose joints, abnormal teeth, and poor hearing. 
Molecular diagnostic studies will most likely demonstrate a mutation in the gene encoding 
which of the following proteins?  
(A) Collagen  
(B) Dystrophin  
(C) Lysyl hydroxylase  
(D) Fibrillin  
(E) Fibroblast growth factor receptor 
 
7) A 6-year-old child with mild hydrocephalus suffers chronic infections and dies of 
intractable chronic anemia. At autopsy, his bones are dense and misshapen. The femur, in 
particular, shows obliteration of the marrow space. Histologically, the bones demonstrate 
disorganization of bony trabeculae by retention of primary spongiosa and further 
obliteration of the marrow spaces by secondary spongiosa (shown in the image). 
Hematopoietic bone marrow cells are sparse. The disorder is caused by mutations in genes 
that regulate which of the following cell types? 
 
(A) Fibroblasts  
(B) Myofibroblasts  
(C) Normoblasts  
(D) Osteoblasts  
(E) Osteoclasts 
 

  



8) A 55-year-old man presents with pain in the left arm. Laboratory studies show elevated 
serum levels of calcium and parathyroid hormone. An X-ray of the left arm reveals multiple 
small bone cysts and pathologic fractures. Biopsy of the affected bone discloses numerous 
giant cells in a cellular and fibrous stroma. The patient undergoes removal of a parathyroid 
adenoma. Which of the following best describes the pathogenesis of bone pain and 
pathologic fractures in this patient?  
 
(A) Enhanced osteoblast activity  
(B) Impaired mineralization of osteoid  
(C) Increased bone resorption  
(D) Increased mineralization of bone  
(E) Osteoporosis 
 
9) A 58-year-old woman fractures her hip after slipping on an icy sidewalk. An X-ray shows 
generalized osteopenia. A bone biopsy reveals attenuated bony trabeculae and a normal 
ratio of mineral-to-matrix. Serum calcium and phosphorus levels are normal. Which of the 
following best explains the pathogenesis of osteopenia in this postmenopausal woman?  
 
(A) Impaired mineralization of osteoid  
(B) Increased osteoblast activity  
(C) Increased mineralization of bone  
(D) Increased osteoclast activity  
(E) Mosaic bone formation 
 
10) A 24-year-old man on chronic corticosteroid therapy for severe asthma presents with a 
6-month history of increasing hip pain. This patient most likely exhibits symptoms of which 
of the following metabolic bone diseases?  
 
(A) Gaucher disease  
(B) Osteomalacia  
(C) Osteopetrosis  
(D) Osteoporosis  
(E) Paget disease 
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(E) Osteoclasts aided


