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Why	important

• 10	million	Americans	and	200	million	people	worldwide	have	osteoporosis
• 1.5	million	osteoporotic	fractures	occur	each	year
• Hip	Fx	mortality	20%
• Vertebra	Fx	mortality	15%



Types









Osteoporosis	is…

“...a	systemic	skeletal	disease	characterized	by	low	bone	mass and	
microarchitectural	deterioration with	a	consequent	increase	in	bone	
fragility	with	susceptibility	to	fracture...”

Definition	from	WHO



Trabecular	bone



cortical	bone



Cortical	bone





Cancellous	bone

Less	and	thinner	trabeculae	with	fewer,	often	
broken	interconnections

Young,	normal	lumbar	spine

Osteoporotic	lumbar	spine



Types	



Location	of	
fractures

• vertebral	body	>	hip		>	wrist	fractures



Risk	factors

Thin,	smoker	and	alcoholic	old	Caucasian	white	female	with	
freckles	and	fair	hair	known	to	have	RA	on	steroid

F	more	than	M

Medications	

• Steroid
• Phenytoin
• LMWH
• Omeprazole

Diseases

• Malabsorption	syndromes
• Hyperthyroidism
• DM1
• Hypogonadisim
• Cancers





Symptoms	and	Signs

Patients	with	osteoporosis	are	asymptomatic	
unless	a	fracture	has	occurred

Signs	follow	the	same	rule



Diagnosis

• Dexa	Scan	(Dual	Energy	Xray	Absorptiometry)





Bone	signaling



Treatment

lifestyle	modification

pharmacologic	
treatment

calcium	and	
Vitamin	D
Bisphosphonates
Raloxifene
Denosumab



Osteomalacia

Osteomalacia	=	Rickets
rickets	is	found	in	children	(open	

physis)
osteomalacia	is	found	in	adults	

(closed	physis)

A	metabolic	bone	disease	where	defective	mineralization	
results	in	a	large	amount	or	unmineralized	osteoid













risk	factors

Vitamin-D	deficient	
diets

malabsorption	e.g.	
celiac	disease renal	osteodystrophy hypophosphatemia

chronic	alcoholism
tumors	(tumor-induced	

osteomalacia)
phosphatonin

Drugs
•Phenytoin
•Glucocorticoids
•Ifosfamide
•etidronate



Symptoms

GENERALIZED	BONE	
AND	MUSCLE	PAIN

FRACTURES	OF	LONG	
BONES,	RIBS	AND	

VERTEBRAE

PROXIMAL	MUSCLE	
WEAKNESS	WEAKNESS

FATIGUE



Physical	exam

waddling	gait difficulty	rising	from	
chair	and	climbing	stairs



Imaging





Bone	scan



Treatment

specific	subgroups	of	patients

on	long-term	
anticonvulsant	therapy
• supplement	with	400-
800IU/day	of	vitamin	D

with	hepatobiliary	
disease
• supplement	with	25(OH)-vit	
D

with	renal	disease
• supplement	with	1,25(OH)2	
vit	D

large	doses	of	oral	vitamin	D	
(1000IU/day),	treat	underlying	cause

Most	Pts

















Classification

Vitamin	D-deficient	
(nutritional)

Vitamin	D-resistant	
(familial	

hypophosphatemic)

Inability	of	renal	
tubules	to	absorb	

phosphate

Vitamin	D-dependent

I	mutation	in	renal	25-
(OH)-1α-hydroxylase

II	mutation	in	
intracellular	receptor	
for	1,25-(OH)2-vitamin	

DOther	causes:	
hypophosphatasia,	

Renal	osteodystrophy,	
hyperparathyroidism





Treatment

Calcitriol

phosphate	replacement

Vitamin	D

corrective	surgery		(severe	
bowing)


