


Achondroplasia is a skeletal dyplasia caused 2/2 defect in endochrondral bone formation seondary 
to an activating mutation of FGFR3 which inhibits chrondrocyte proliferation. Presents with 
dispropotionate short stature (rhizomelia - short limbs with reduced proximal fragment length, 
macrocephaly), protruded abdomen, frontal bossing.



Osteoporosis 
 
Osteoporosis is characterized by low bone mass, skeletal fragility and microarchitectural disruption 
leading to an increased risk of fracture. It is frequently asymptomatic in post menopausal women 
until it presents with a fracture (in contrast to osteomalacia which usually presents with bone pain). 
Vertebral compression fractures are the most common fractures associated with osteoporosis 
presenting with acute onset of back pain, height loss and/or kyphosis. Fragility fractures with minimal 
trauma (including femoral neck fractures or distal radius/Colles fracture) are commonly seen in 
osteoporosis. 



Dx of osteoporosis can be made in a post-menopausal women presenting with a fragility fracture 
(even in the pressence of normal bone mineral density). BMD measured by a T-score of -2.5 or less 
compared to young adult reference by DXA scan establishes the diagnosis of osteoporosis in the 
absence of a fragility fracture. T-score between -1 and -2.5 compared to young adult reference is 
defined as osteopenia (low bone mass) while a T-score of more than -1 is considered normal. Severe 
osteoporosis is a T-score of less than -3.5 or -2.5 + fragility fracture.  



Secondary causes - drugs (glucocorticoids, cyclosporine, heparin, long term PPIs, thyroxine, 
anticonvulsants like phenytoin and phenobarbital), endocrine disorders (hyperthyroidism, 
hyperparathyroidism, cushing syndrome, adrenal insufficiency, diabetes mellitus, acromegaly), 
malaborption syndromes/vitamin D deficiency.



Detailed history and physical examination to rule out reversible or secondary causes of osteoporosis. 

Initial tests after Dx - CBC, complete biochemistry profile (including calcium and phosphorus), 25 OH 
vitamin D. 



Treatment - Lifestyle measures are tried first to reduce bone loss. They include adequate calcium and 
vitamin D intake, regular excercise, avoiding smoking or heavy alcohol use, counseling for fall 
prevention. Daily intake of 1200 mg of elemental calcium and 800 international untis of vitamin D are 
recommended. If post-menopausal women are getting adequate calcium intake from diet, calcium 
supplementation is not required while vitamin D supplementation is usually needed. 



In postmenopausal women with established osteoporosis (T-score of less than -2.5 and/or fragility 
fracute), pharmacological therapy in required in addition to non-pharmacological measures. Oral 
bisphosphonates (risendronate, alendronate) are commonly used first-line agents. Oral 
bisphosphonates may cause pill induced esophagitis. In the pressence of pre-existing esophageal 
disorders (achalasia, varices, esophageal scleroderma, gastrointestinal intolerance to oral therapy), IV 
bisphophonates such as IV zoledronic acid can be used. Patients are advised to sit up or stand 
30-60 minutes after taking the drug orally with adequate amount of water to decrease the GI side 
effects. 



In patients allergic to bisphosphonates or develop severe bone pain with them, teriperatide 
(recombinant PTH given in a pulsatile manner stimulates osteoblasts more than osteoclasts; used in 
severe osteoporosis associated with fragility fractures in an attempt to preserve BMD) or denosumab 
(monoclonal antibody against RANKL) can be used.  




 







Rickets/Osteomalacia 



Rickets - defective mineralization of the epiphyseal growth plate (vs osteomalacia - defective 
mineralization of the bone matrix.) Rickets and osteomalacia frequently occur together when growth 
plates are open while only osteomalacia results after growth plate closure. 



Normal bone growth and mineralization requires adequate levels of calcium and phosphate 
(compenents of crystalline bone). Calcipenic rickets result from calcium deficiency usually due to 
inadequate intake or metabolism of vitamin D (inadequate intake or absorption of calcium alone in 
the presence of normal vitamin D levels may also lead to calcipenic rickets). Calcipenic rickets most 
often result from nutritional vitamin D deficiency but may result from resistance to the action of high 
levels of vitamin D. Phosphopenic rickets results from renal wasting of phosphate either as an 
isolated defect or part of Fanconi syndrome (proximal tubular defect with wasting of phosphate, 
bicarbonate, amino acids, glucose).



Sx - Calcipenic and phosphopenic rickets usually manifest at the distal forearm, knee and 
costochondral junctions (sites of rapid bone growth where calcium and phosphorus are required for 
bone mineralization.) Sx include delayed closure of fontanelles ( The posterior fontanelle usually 
cannot be palpated after two months of age. The anterior fontanelle generally closes between 10 and 
24 months of age. The fontanelles of premature infants tend to close at a later time), craniotabes (soft 
skull bones), harrison's sulcus (groove in the lower aspect of thorax due to muscular pull of the 
diaphragm), widening of the wrists, progressive lateral bowing of femur and tibia, rachitic rosary 
(beading and enlargement of the costochondral junctions) 



Radiographic findings of rickets include expansion of growth plate and loss of zone of provisional 
calcification (located at the junction of epiphysis and metaphysis) followed by widening, cupping, 
slpaying and fraying of the metaphysis. Radiographic findings are commonly seen in distal ulna and 
around the knee joint. Pseudofractures or looser's zones are characteristic finding in osteomalacia 
(radiolucent areas with thickening of periosteum and callous formation due to defective 
mineralization resembling a fracture.)



Labs - elevated alkaline phosphate (involved in the mineralization of the growth plate and 
metaphysis). Calcipenic rickets is usually associated with low calcium, high PTH, normal or low 
phosphate (look for vitamin D deficiency by first measuring 25-OH vitamin D followed by 1,25 di-OH 
vitamin D if normal). Phosphopenic rickets is associated with low phosphate, normal or slightly 
elevated PTH, normal calcium. Dx with clinical and radiographic findings consistent with rickets. 



Rx - 400 IU/day of vitamin D is recommended in infants who are breast fed starting in the first week 
of life and continuing till the recommended intake can be attained via diet (older children and 
adoloscents may require 600 IU/day)



Osteomalacia - defective mineralization of osteoid - presents with bone pain and tenderness, muscle 
weakness, walking difficulty/waddling gait. Most often 2/2 nutritional vitamin D deficiency, associated 
with low 25-OH vitamin D, low calcium/phosphate and elevated PTH, ALP. X-rays demonstrate the 
characteristic Looser's pseudofractures.



Rx - 50,000 units of vitamin D2 or D3 orally once per week for 6-8 weeks followed by maintainence 
dose (800 units of calcitriol daily) 





























































































 
 
 
 
 
 
 
 
 
 

Pagets disease of bone (PDB) 
 
PDB or osteitis deformans is a focal disorder characterized by accelerated 
bone turnover and abnormal bone remodeling resulting in overgrowth of 
bones at single or multiple sites and impaired integrity of the affected bone. 
Skull, thoracolumbar spine, pelvis, long bones of lower extremity are 
commonly affected.



Typically affects individuals older than age 55 years of European origin. 
Majority are asymptomatic and the Dx is made on routine chemistry screen 
showing elevated alkaline phosphatase of bone origin or imaging studies 
showing pagetic changes in the bone. Symptomatic patients present with 
pain either due to pagetic lesions of the bone or secondary to osteoarthritis, 
fracture, nerve impingement 2/2 bone overgrowth or rarely bone tumor 
(osteosarcoma is a rare complication of long standing PDB). Depending on 
the joint involvement presenting complaints may include chronic back pain, 
arthritis, bone pain/deformities, hearing loss, increased hat size or 
pathologic fracture. 



Dx of PDB is suggested by clinical features and lab findings (of elevated 
serum and bone specific alkaline phosphatase, a marker of increased bone 
turnover) and is confirmed by radiographic changes consistent with PDB 
(pagetic changes - early osteolytic lesions followed by an obsteoblastic 
response leading to thickening of bone). 



Mx - depends on the underlying Sx including analgesics for arthritis pain, 
hearing aids, physical therapy. Nitrogen containing oral bisphosphonates 
are believed to slow the progression of the disease (though unproven) and 
are recommended for all symptomatic patients. IV zoledronic acid or 
calcitonin are alternatives in intolerance to oral bisphosphonates. 

 


