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Attention Clinicians: 
 
It is important to note that the recommendations developed in this Guide are intended to serve 
as a reference point for clinical decision-making with individual patients. They are not intended 
to be rigid standards, limits or rules. They can be tailored to individual cases to incorporate 
personal facts that are beyond the scope of this Guide. Because these are recommendations 
and not rigid standards, they should not be interpreted as quality standards. Nor should they be 
used to limit coverage for treatments. 
 
This Guide was developed by an expert committee of the National Osteoporosis Foundation 
(NOF) in collaboration with a multi-specialty council of medical experts in the field of bone 
health convened by NOF. Readers are urged to consult current prescribing information on any 
drug, device or procedure discussed in this publication. 
 
National Osteoporosis Foundation 
1150 17th St., NW, Suite 850, Washington, DC 20036 
 
 
© REVISED 2013. National Osteoporosis Foundation (NOF). All rights reserved. 
 
No part of this Guide may be reproduced in any form without advance written permission from 
the National Osteoporosis Foundation. 
 
BoneSource® is a registered trademark of the National Osteoporosis Foundation. 
 
Suggested citation: National Osteoporosis  Foundation.  Clinician’s  Guide  to  Prevention  and  
Treatment of Osteoporosis. Washington, DC: National Osteoporosis Foundation; 2013. 
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Table 4: Exclusion of Causes of Secondary Osteoporosis 

Consider the Following Diagnostic Studies for Causes of Secondary Osteoporosis  

Blood or Serum 
x Complete blood count (CBC) 

x Chemistry levels (Calcium, renal function, phosphorus and magnesium) 

x Liver function tests 

x Thyroid-stimulating hormone (TSH) level 

x Serum 25(OH)D level 

x Parathyroid hormone (PTH)  

x Total testosterone and gonadotropin levels in younger men  

Consider in selected patients 

− Serum protein electrophoresis (SPEP), serum immunofixation, serum free light chains 

− Tissue transglutaminase antibodies   

− Iron and ferritin levels 

− Homocysteine in select cases 

− Tryptase 

Urine 
x 24-hour urinary calcium 

Consider in selected patients  

− Protein electrophoresis (UPEP) 

− Urinary free cortisol level  

− Urinary histamine  

Diagnosis   
 
The diagnosis of osteoporosis is established by measurement of BMD or by the occurrence of 
adulthood hip or vertebral fracture in the absence of major trauma (such as a motor vehicle 
accident or multiple story fall).  

Bone Mineral Density Measurement and Classification 
 
DXA measurement of the hip and spine is the technology now used to establish or confirm a 
diagnosis of osteoporosis, predict future fracture risk and monitor patients by performing serial 
assessments.16 Areal BMD is expressed in absolute terms of grams of mineral per square 
centimeter scanned (g/cm2) and as a relationship to two norms: compared to the BMD of an 
age-, sex-, and ethnicity-matched reference population (Z-score), or compared to a young-adult 
reference population of the same sex (T-score).  The  difference  between  the  patient’s  BMD and 
the mean BMD of the reference population, divided by the standard deviation (SD) of the 
reference population, is used to calcualte the T-score and Z-score. Peak bone mass is achieved 
in early adulthood, followed by a decline in BMD. The rate of BMD decrease accelerates in 
women at menopause and continues to progress in postmenopausal women and men age 50 
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Osteoporosis Is a Common Disease with Increased 
Fracture Risk Across the Entire Skeleton  

•  Compromised bone strength predispose 
persons to increased risk of fracture 

•  Bone strength reflects the integration of bone 
density and bone quality  

Boyle WJ, et al. Nature 2003;423: 337-342; 
NIH Consensus Development Panel. JAMA. 2001;285: 785-795. 

Normal 

“Osteoporosis is one of the most common and debilitating 
chronic diseases, and a global healthcare problem.” 

International Osteoporosis Foundation 
Osteoporosis 

“Osteoporosis has financial, physical, and psychosocial 
consequences, all of which significantly affect the 
individual, the family, and the community.” 

NIH Consensus Statement 

Defini4on	
  of	
  osteoporosis:	
  



Diagnosis of Osteoporosis Using  
Central DXA: WHO Definition 

•  DXA = Dual Energy X-ray 
Absorptiometry  

•  Used in clinical practice to 
diagnose osteoporosis 

•  BMD measurement, mainly for 
spine and hip 

•  T-score compares the patient’s 
BMD with the mean in a healthy 
young reference population 

World Health Organization. Technical Report Series 921. Prevention and Management of Osteoporosis: Report 
of a WHO Scientific Group. 2003. 
National Osteoporosis Foundation. Clinician’s Guide to Prevention and Treatment of Osteoporosis. 2008 

Normal	
  bone	
  density	
  

Osteopenia	
  

T-­‐
sc
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- 1.0 

- 2.5 

Osteoporosis	
  



RISCHIO	
  FRATTURATIVO	
  

BMD	
  and	
  Age	
  Are	
  Independent	
  Risk	
  Factors	
  for	
  Fracture	
  

Kanis	
  JA,	
  et	
  al.	
  Osteoporos	
  Int	
  2001;12:989-­‐995.	
  Kanis	
  JA,	
  et	
  al.	
  Osteoporos	
  Int	
  2001;12:417-­‐427.	
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  et	
  al.	
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  2005;16:581-­‐589.	
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INCIDENZA	
  DI	
  FRATTURE	
  OSTEOPOROTICHE	
  

Figure	
  2	
  	
  	
  Incidence	
  of	
  osteoporo4c	
  fractures.	
  

Richard	
  	
  Eastell	
  
IdenXficaXon	
  and	
  management	
  of	
  osteoporosis	
  in	
  older	
  adults	
  
Medicine	
  Volume	
  41,	
  Issue	
  1	
  2013	
  47	
  -­‐	
  52	
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Further	
  Independent	
  Risk	
  Factors	
  for	
  Fracture	
  

Risk	
  factors:	
  
– Age	
  
–  Low	
  BMD	
  

–  Previous	
  fractures	
  
–  Low	
  BMI	
  

–  Prior	
  history	
  of	
  fracture	
  
–  Family	
  history	
  of	
  hip	
  fracture	
  
–  Current	
  smoking	
  
– High	
  intake	
  of	
  alcohol	
  
–  Rheumatoid	
  arthri4s	
  
– Glucocor4coid	
  therapy	
  

Kanis	
  JA,	
  et	
  al.	
  Osteoporos	
  Int.	
  2001;12:989-­‐995.	
  	
  Kanis	
  JA,	
  et	
  al.	
  Osteoporos	
  Int.	
  2001;12:417-­‐427.	
  Kanis	
  JA,	
  et	
  al.	
  
Osteoporos	
  Int.	
  2005;16:581-­‐589.	
  

	
  

	
  

	
  

	
  

All	
  risk	
  factors	
  add	
  	
  

to	
  the	
  10	
  –	
  year	
  probability	
  	
  

of	
  fracture	
  that	
  	
  

can	
  be	
  es4mated	
  	
  

using	
  FRAX	
  ®	
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TABLE 2: Risk Factors for Falls 

Environmental risk factors 

Lack of assistive devices in bathrooms Obstacles in the walking path 

Loose throw rugs Slippery conditions 

Low level lighting 

Medical risk factors 

Age Medications causing oversedation (narcotic analgesics, 
anticonvulsants, psychotropics) 

Anxiety and agitation Orthostatic hypotension 

Arrhythmias Poor vision and use of bifocals 

Dehydration Previous fall 

Depression Reduced problem solving or mental acuity and 
diminished cognitive skills 

Female gender Urgent urinary incontinence 

Impaired transfer and mobility Vitamin D insufficiency [serum 25-hydroxyvitamin D 
(25(OH)D) < 30 ng/ml (75 nmol/L)] 

Malnutrition 

Neurological and musculoskeletal risk factors 

Kyphosis Reduced proprioception 

Poor balance Weak muscles 

Other risk factors 

Fear of Falling 

From: Health  Professional’s  Guide  to  the  Rehabilitation  of the Patient with Osteoporosis14 
 
Several of these risk factors have been included in the WHO 10-year fracture risk model (Table 
3). As suggested by the WHO,9 this set of risk factors increases fracture risk independently of 
BMD and can be combined with BMD measurements to assess an individual  patient’s  risk  of  
future fracture.  
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Attention Clinicians: 
 
It is important to note that the recommendations developed in this Guide are intended to serve 
as a reference point for clinical decision-making with individual patients. They are not intended 
to be rigid standards, limits or rules. They can be tailored to individual cases to incorporate 
personal facts that are beyond the scope of this Guide. Because these are recommendations 
and not rigid standards, they should not be interpreted as quality standards. Nor should they be 
used to limit coverage for treatments. 
 
This Guide was developed by an expert committee of the National Osteoporosis Foundation 
(NOF) in collaboration with a multi-specialty council of medical experts in the field of bone 
health convened by NOF. Readers are urged to consult current prescribing information on any 
drug, device or procedure discussed in this publication. 
 
National Osteoporosis Foundation 
1150 17th St., NW, Suite 850, Washington, DC 20036 
 
 
© REVISED 2013. National Osteoporosis Foundation (NOF). All rights reserved. 
 
No part of this Guide may be reproduced in any form without advance written permission from 
the National Osteoporosis Foundation. 
 
BoneSource® is a registered trademark of the National Osteoporosis Foundation. 
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Treatment of Osteoporosis. Washington, DC: National Osteoporosis Foundation; 2013. 



21-23 MARZO 2013

4°#Corso#di#Aggiornamento
della#Scuola#di#Formazione

AME

Hotel Villa Malaspina
Castel d’Azzano, Verona

Scuola di Atene, Raffaello Sanzio

2013

Azienda Ospedaliera Universitaria Integrata
VERONA



INDAGINI	
  DI	
  PRIMO	
  LIVELLO	
  
•  VES	
  
•  Emocromo	
  completo	
  
•  Ele[roforesi	
  delle	
  proteine	
  
•  Calcemia	
  	
  
•  Fosforemia	
  
•  Fosfatasi	
  alcalina	
  totale	
  
•  CreaXninemia	
  
•  Calciuria	
  delle	
  24	
  ore	
  	
  
•  Transaminasi	
  

DIAGNOSTICA	
  DI	
  LABORATORIO	
  

INDAGINI	
  DI	
  SECONDO	
  LIVELLO	
  

•  PTH	
  inta[o	
  
•  25	
  idrossivitamina	
  D	
  
•  Ormoni	
  specifici	
  (corXsolo	
  ore	
  

8.00-­‐24.00,	
  corXsoluria	
  24	
  ore,	
  TSH)	
  
•  Biopsia	
  ossea	
  
•  Markers	
  ossei	
  	
  
•  Testosterone	
  libero	
  nei	
  maschi	
  
•  Ele[roforesi	
  proteine	
  urinarie	
  
•  AnXcorpi	
  anX-­‐gliadina	
  e	
  anX-­‐endomisio	
  
•  Marcatore	
  specifico	
  di	
  turnover	
  osseo	
  
•  Esami	
  specifici	
  per	
  patologie	
  associate	
  

21-23 MARZO 2013

4°#Corso#di#Aggiornamento
della#Scuola#di#Formazione

AME

Hotel Villa Malaspina
Castel d’Azzano, Verona

Scuola di Atene, Raffaello Sanzio

2013

Azienda Ospedaliera Universitaria Integrata
VERONA



MARKERS	
  BIOCHIMICI	
  DI	
  RIMODELLAMENTO	
  OSSEO	
  
•  Markers	
  di	
  neoformazione	
  
	
  	
  	
  	
  	
  dosabili	
  nel	
  siero:	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  fosfatasi	
  alcalina	
  isoenzima	
  osseo	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  osteocalcina	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  propepXde	
  aminoterminale	
  del	
  collagene	
  di	
  Xpo	
  I	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  propepXde	
  carossiterminale	
  del	
  collagene	
  di	
  Xpo	
  I	
  	
  	
  
•  Markers	
  di	
  riassorbimento:	
  
	
  	
  	
  	
  	
  dosabili	
  nel	
  siero:	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  telopepXde	
  carbossiterminale	
  del	
  collagene	
  di	
  Xpo	
  I	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  piridinolina	
  e	
  deossipiridinolina	
  	
  	
  
	
  	
  	
  	
  	
  dosabili	
  nelle	
  urine:	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  idrossipiridinolina	
  libera	
  e	
  totale	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  desossipiridinolina	
  libera	
  e	
  totale	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Rapporto	
  calcio/creaXnina	
  a	
  digiuno	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  TelopepXde	
  animoterminale	
  del	
  collagene	
  di	
  Xpo	
  I	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  TelopepXde	
  carbossiterninale	
  del	
  collagene	
  di	
  Xpo	
  I	
  

DIAGNOSTICA	
  DI	
  LABORATORIO	
  

PRINCIPALI	
  INDICAZIONI	
  ALL’IMPIEGO	
  CLINICO	
  DEL	
  MARKERS	
  OSSEO	
  
•  Valutare	
  l’enXtà	
  del	
  turnover	
  scheletrico	
  in	
  condizioni	
  normali	
  
•  Valutare	
  il	
  rischio	
  di	
  fra[ura	
  
•  Valutare	
  gli	
  effee	
  della	
  terapia	
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3. APPROACH TO THE DIAGNOSIS AND MANAGEMENT OF OSTEOPOROSIS 

NOF recommends a comprehensive approach to the diagnosis and management of 
osteoporosis. A detailed history and physical examination together with BMD assessment, 
vertebral imaging to diagnose vertebral fractures, and, when appropriate, the WHO 10-year 
estimated  fracture  probability  are  utilized  to  establish  the  individual  patient’s  fracture  risk.10 
Therapeutic intervention  thresholds  are  based  on  NOF’s  economic  analysis  that  takes  into  
consideration the cost-effectiveness of treatments and competition for resources in the U.S.11,12 
The  clinician’s  clinical  skills  and  past  experience,  incorporating  the  best  patient-based research 
available, are used to determine the appropriate therapeutic intervention. The potential risks 
and benefits of all osteoporosis interventions should be reviewed with patients and the unique 
concerns and expectations of individual patients considered in any final therapeutic decision. 

Risk Assessment 
 
All postmenopausal women and men age 50 and older should be evaluated for osteoporosis 
risk in order to determine the need for BMD testing and/or vertebral imaging. In general, the 
more risk factors that are present, the greater the risk of fracture. Osteoporosis is preventable 
and treatable, but because there are no warning signs prior to a fracture, many people are not 
being diagnosed in time to receive effective therapy during the early phase of the disease. 
Many factors have been associated with an increased risk of osteoporosis-related fracture 
(Table 1).  
 

TABLE 1 

Conditions, Diseases and Medications That Cause or Contribute to Osteoporosis and Fractures 

Lifestyle factors  

Alcohol Abuse  High salt intake Falling 

Low calcium intake Inadequate physical activity Excessive thinness 

Vitamin D insufficiency Immobilization 

Excess vitamin A Smoking (active or passive) 

Genetic factors 

Cystic fibrosis Homocystinuria Osteogenesis imperfecta 

Ehlers-Danlos Hypophosphatasia Parental history of hip fracture 

Gaucher’s  disease Idiopathic hypercalciuria Porphyria 

Glycogen storage diseases Marfan syndrome Riley-Day syndrome 

Hemochromatosis Menkes steely hair syndrome 

Hypogonadal states 
Androgen insensitivity Hyperprolactinemia Premature ovarian failure 
Anorexia nervosa and bulimia  Premature menopause Athletic amenorrhea 
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Turner’s  &  Klinefelter’s  syndromes Panhypopituitarism 

Endocrine disorders 
Adrenal insufficiency Cushing’s  syndrome Central Adiposity 

Diabetes mellitus (Types 1 & 2) Hyperparathyroidism  Thyrotoxicosis 

Gastrointestinal disorders 
Celiac disease Inflammatory bowel disease Primary biliary cirrhosis 

Gastric bypass Malabsorption 

GI surgery Pancreatic disease 

Hematologic disorders 
Multiple myeloma Monoclonal gammopathies Sickle cell disease 

Hemophilia Leukemia and lymphomas Systemic mastocytosis 

Thalassemia 

Rheumatologic and autoimmune diseases 
Ankylosing spondylitis Lupus Rheumatoid arthritis 

Other rheumatic and autoimmune diseases 

Central nervous system disorders 
Epilepsy Parkinson’s  disease Stroke 

Multiple sclerosis Spinal cord injury  

Miscellaneous conditions and diseases 
AIDS/HIV Congestive heart failure Muscular dystrophy 
Alcoholism Depression Post-transplant bone disease 
Amyloidosis End stage renal disease Sarcoidosis 
Chronic metabolic acidosis Hypercalciuria Weight loss 
Chronic obstructive lung disease Idiopathic scoliosis 

Medications 
Aluminum (in antacids)  Cyclosporine A and tacrolimus Proton pump inhibitors  

Anticoagulants (heparin)  Depo-medroxyprogesterone 
(premenopausal contraception) 

Selective serotonin reuptake 
inhibitors  

Anticonvulsants  Glucocorticoids  (≥ 5 mg/d 
prednisone  or  equivalent  for  ≥ 3 
months) 

Tamoxifen® (premenopausal 
use) 

Aromatase inhibitors GnRH (Gonadotropin releasing 
hormone) antagonists and 
agonists 

Thiazolidinediones (such as 
Actos® and Avandia®) 

Barbiturates Lithium Thyroid hormones (in excess) 

Cancer chemotherapeutic drugs Methotrexate Parenteral nutrition 

From:  The  Surgeon  General’s Report1, with modification 

 
 
 
Since the majority of osteoporosis-related fractures result from falls, it is also important to 
evaluate risk factors for falling (Table 2). The most important of these are personal history of 
falling, muscle weakness and gait, balance and visual deficits.13 Dehydration is also a risk factor. 
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Attention Clinicians: 
 
It is important to note that the recommendations developed in this Guide are intended to serve 
as a reference point for clinical decision-making with individual patients. They are not intended 
to be rigid standards, limits or rules. They can be tailored to individual cases to incorporate 
personal facts that are beyond the scope of this Guide. Because these are recommendations 
and not rigid standards, they should not be interpreted as quality standards. Nor should they be 
used to limit coverage for treatments. 
 
This Guide was developed by an expert committee of the National Osteoporosis Foundation 
(NOF) in collaboration with a multi-specialty council of medical experts in the field of bone 
health convened by NOF. Readers are urged to consult current prescribing information on any 
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Table 4: Exclusion of Causes of Secondary Osteoporosis 

Consider the Following Diagnostic Studies for Causes of Secondary Osteoporosis  

Blood or Serum 
x Complete blood count (CBC) 

x Chemistry levels (Calcium, renal function, phosphorus and magnesium) 

x Liver function tests 

x Thyroid-stimulating hormone (TSH) level 

x Serum 25(OH)D level 

x Parathyroid hormone (PTH)  

x Total testosterone and gonadotropin levels in younger men  

Consider in selected patients 

− Serum protein electrophoresis (SPEP), serum immunofixation, serum free light chains 

− Tissue transglutaminase antibodies   

− Iron and ferritin levels 

− Homocysteine in select cases 

− Tryptase 

Urine 
x 24-hour urinary calcium 

Consider in selected patients  

− Protein electrophoresis (UPEP) 

− Urinary free cortisol level  

− Urinary histamine  

Diagnosis   
 
The diagnosis of osteoporosis is established by measurement of BMD or by the occurrence of 
adulthood hip or vertebral fracture in the absence of major trauma (such as a motor vehicle 
accident or multiple story fall).  

Bone Mineral Density Measurement and Classification 
 
DXA measurement of the hip and spine is the technology now used to establish or confirm a 
diagnosis of osteoporosis, predict future fracture risk and monitor patients by performing serial 
assessments.16 Areal BMD is expressed in absolute terms of grams of mineral per square 
centimeter scanned (g/cm2) and as a relationship to two norms: compared to the BMD of an 
age-, sex-, and ethnicity-matched reference population (Z-score), or compared to a young-adult 
reference population of the same sex (T-score).  The  difference  between  the  patient’s  BMD and 
the mean BMD of the reference population, divided by the standard deviation (SD) of the 
reference population, is used to calcualte the T-score and Z-score. Peak bone mass is achieved 
in early adulthood, followed by a decline in BMD. The rate of BMD decrease accelerates in 
women at menopause and continues to progress in postmenopausal women and men age 50 
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HA	
  =	
  altezza	
  anteriore	
  
HM	
  =	
  altezza	
  media	
  
HP	
  =	
  altezza	
  posteriore	
  

MORFOMETRIA	
  VEREBRALE	
  

E’	
  UNA	
  TECNICA	
  CHE	
  VALUTA	
  LE	
  DEFORMITA’	
  VERTEBRALI.	
  
L’ANALISI	
  MORFOMETRICA	
  CONSISTE	
  NELLA	
  MISURAZIONE	
  DELLA	
  ALTEZZA	
  ANTERIORE,	
  
MEDIA,	
  POSTERIORE	
  DEL	
  CORPO	
  VERTEBRALE	
  ED	
  IN	
  BASE	
  AI	
  VALORI	
  DEI	
  LORO	
  RAPPORTI	
  
CONSENTE	
  DI	
  CLASSIFICARE	
  LE	
  DEFORIMTA’	
  VERTEBRALI	
  

SONO	
  CONSIDERATE	
   FRATTURE	
   LE	
  RIDUZIONI	
  DI	
  UNA	
  DELLE	
  
ALTEZZE	
  DEL	
  CORPO	
  VERTEBRALE	
  MAGGIORI	
  DEL	
  20%	
  O	
  UNA	
  
RIDUZIONE	
  MAGGIORE	
  DI	
  4MM	
  IN	
  ASSOLUTO	
  RISPETTO	
  ALLE	
  
VERTEBRE	
  VICINE	
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LE	
  FRATTURE	
  VERTEBRALI	
  DA	
  OSTEOPOROSI	
  
SONO	
  SOTTODIAGNOSTICATE	
  	
  
(DAI	
  CLINICI	
  E	
  DAI	
  RADIOLOGI	
  )	
  

	
  UNDERDIAGNOSIS	
  OF	
  VERTEBRAL	
  FRACTURES	
  IS	
  A	
  

WORLDWIDE	
  PROBLEM	
  	
  

	
  DELMAS	
  PD	
  J	
  BONE	
  MINER	
  RES	
  2001	
  

	
  SOTTODIAGNOSI	
  DAL	
  27	
  AL	
  60	
  %	
  DI	
  FRATTURE	
  ANCHE	
  SEVERE	
  ATTRIBUITE	
  A	
  	
  	
  	
  

	
  -­‐	
  FILM	
  DI	
  QUALITÀ	
  INADEGUATA	
  	
  

	
  -­‐	
  TERMINOLOGIA	
  AMBIGUA	
  DEI	
  REFERTI	
  RADIOLOGICI	
  

QUESTI	
  RISULTATI	
  LIMITANO	
  FORTEMENTE	
  L’UTILIZZO	
  CLINICO	
  DELLA	
  
RADIOGRAFIA	
  NELLA	
  DIAGNOSI	
  DI	
  FRATTURA	
  VERTEBRALE	
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EFFETTO	
  DOMINO	
  



MORFOMETRIA	
  VEREBRALE	
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Misura	
  la	
  BMD	
  areale	
  in	
  g/cm2	
  usando	
  radiazioni	
  ionizzan4	
  con	
  raggio	
  fotonico	
  a	
  2	
  diversi	
  
gradi	
  di	
  energia.	
  	
  
La	
  diversa	
  acenuazione	
  dei	
  raggi	
  che	
  acraversano	
  l’osso	
  o	
  gli	
  altri	
  tessu4	
  corporei	
  permece	
  
una	
  misura	
  quan4ta4va	
  della	
  BMD	
  

IL	
  DENSITOMETRO	
  DEXA	
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SITI	
  DI	
  MISURAZIONE	
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COLONNA VERTEBRALE 

RADIO 

FEMORE 

Anatomic regions of interest 
(ROIs) 
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TOTAL BODY 
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-  Contenuto costo di esercizio  

-  Accurata (misurazione della BMD è esatta) 

-  Precisa (riproducibile con insignificante margine di errore): 
coefficiente di variazione soddisfaciente (in vitro dello 0.5-0.8% ed in 
vivo dell’ 1-1.5%) 

 
-  Può essere eseguita in diversi siti scheletrici (colonna vertebrale, 

femore, radio, intero scheletro) 

-  Rapida esecuzione 

-  Vengono utilizzate radiazioni a basso dosaggio (da 1 a 3 mRem), e 
tramite l’immagine della colonna toraco-lombare, può essere valutata 
la presenza di fratture vertebrali (VFA) 
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DENSITOMETRO	
  DEXA	
  



ISCD Official Positions 2007 

   Il controllo di qualità  (QC) dell’apparecchiatura deve essere eseguito 
secondo le indicazioni della ditta costruttrice. 

In ogni caso devono essere osservate le seguenti procedure: 
•  Eseguire una periodica (almeno settimanale) 

scansione del fantoccio  

•  Visualizzare sul grafico i dati della 
scansione per verificare la corretta 
calibrazione dell’apparecchiatura 
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  DEXA	
  



TRAMITE UNA SCANSIONE DEXA 
OTTENIAMO  

LA MISURAZIONE DELLA BMD 
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-­‐  La	
  BMD	
  esprime	
  il	
  rapporto	
  fra	
  la	
  massa	
  e	
  l’area	
  del	
  segmento	
  
osseo	
  esaminato	
  (in	
  g/cm2)	
  

-­‐  Si	
   ri4ene	
  che	
   la	
  BMD	
  renda	
  conto	
  del	
  60-­‐80%	
  della	
   resistenza	
  
ossea	
   ai	
   traumi,	
   mentre	
   la	
   restante	
   quota	
   dipenda	
  
dall’integrità	
  della	
  microarchitecura	
  ossea.	
  

-­‐  L’u4lità	
   clinica	
   della	
   misurazione	
   della	
   massa	
   ossea	
   è	
  
gius4ficata	
  dalla	
  possibilità	
  di:	
  

1.  diagnos4care	
  l’osteoporosi	
  

2.  predire	
  il	
  rischio	
  di	
  fracura	
  del	
  soggeco	
  
3.  decidere	
  l’indirizzo	
  terapeu4co	
  

4.  monitorare	
  l’effeco	
  della	
  terapia	
  medica	
  	
  

BMD	
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Si4	
  scheletrici	
  da	
  socoporre	
  a	
  misurazione:	
  

MISURARE	
  LA	
  BMD	
  	
  
SIA	
  A	
  LIVELLO	
  VERTEBRALE	
  CHE	
  FEMORALE	
  	
  

IN	
  TUTTI	
  I	
  PAZIENTI	
  

	
  
	
  

La	
  misurazione	
  della	
  BMD	
  a	
  livello	
  radiale	
  deve	
  essere	
  eseguita	
  solo	
  nei	
  seguen4	
  casi:	
  
-­‐  Sia	
  la	
  colonna	
  che	
  il	
  femore	
  non	
  possono	
  essere	
  misura4/interpreta4.	
  

-­‐  Iperpara4roidismo	
  
-­‐  Pazien4	
  gravemente	
  obesi	
  (oltre	
  il	
  limite	
  di	
  peso	
  tollerato	
  dal	
  tavolo	
  DEXA)	
  

ISCD	
  Official	
  PosiXons	
  2007	
  

SITI	
  SCHELETRICI	
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ISCD Official Positions 2007 

Regioni di interesse anatomico della colonna (ROIs) 
o  Utilizzare la misurazione AP da L1-L4 
o  Utilizzare tutte le vertebre valutabili ed escludere le vertebre  affette da 

modificazioni strutturali o artefatti. Utilizzare 3 vertebre se non si 
possono utilizzare tutte e 4, utilizzare 2 vertebre se 3 non possono 
essere usate. Escludere le vertebre con una differenza di T-score 
superiore a 1.0 rispetto alle vertebre adiacenti. 

o  Non si può considerare diagnostica una BMD calcolata su una singola 
vertebra, bisogna scegliere un diverso sito anatomico 

QUALI	
  SITI	
  SCHELETRICI?	
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ISCD Official Positions 2007 

 
Regioni di interesse anatomico del radio (ROIs) 

o  Utilizzare il terzo radiale del braccio non dominante 

	
  
o 	
  	
  Usare	
  il	
  collo	
  femorale	
  o	
  il	
  femore	
  totale,	
  in	
  base	
  
al	
  valore	
  più	
  basso.	
  
o 	
  	
  La	
  BMD	
  dovrebbe	
  essere	
  misurata	
  ad	
  entrambi	
  I	
  
femori	
  

QUALI	
  SITI	
  SCHELETRICI?	
  

Regioni di interesse anatomico del femore (ROIs) 

21-23 MARZO 2013

4°#Corso#di#Aggiornamento
della#Scuola#di#Formazione

AME

Hotel Villa Malaspina
Castel d’Azzano, Verona

Scuola di Atene, Raffaello Sanzio

2013

Azienda Ospedaliera Universitaria Integrata
VERONA



ISCD Official Positions 2007 
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COMPARE	
  

Solware	
  in	
  grado	
  di	
  confrontare	
  l’esame	
  DEXA	
  con	
  i	
  preceden4	
  esami	
  
Esprime	
  in	
  percentuale	
  le	
  variazioni	
  della	
  BMD	
  



PRINCIPALI ERRORI NEL 
POSIZIONAMENTO DEL PAZIENTE 
Mancata centratura della colonna vertebrale 
Anca in adduzione o in rotazione esterna 

PRINCIPALI ERRORI ANALITICI  
DELLA COLONNA VERTEBRALE 
Numerazione delle vertebre 
Posizionamento markers intervertebrali 
Identificazione estremità vertebrali 
 
PRINCIPALI ERRORI ANALITICI  
DEL FEMORE 
Posizionamento Regions of Interest (ROIs) 
Identificazione estremità ossee 

MOVIMENTI DEL PAZIENTE 

DEXA	
  PITFALLS	
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PRINCIPALI ARTEFATTI  
DELLA COLONNA VERTEBRALE 
Degenerazione vertebrale 
Fratture da compressione 
Calcificazioni aterosclerotiche 
Stent o filtri cavali 
MdC per lo studio del canale digerente 
Cemento di pregressa vertebroplastica 
Pregressa fissazione vertebrale 
Oggetti esterni (piercing, ganci 
reggiseno, bottoni metallici) 
 
PRINCIPALI ARTEFATTI  
DEL FEMORE 
Osteoartrite o Artrosi 
Ampio pannicolo adiposo 
Oggetti esterni (portafoglio, monete) 
 

DEXA	
  PITFALLS	
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ERRORI DI POSIZIONAMENTO 

DEXA	
  PITFALLS	
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ARTEFATTI  
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dermatomiosite 

Area di osteosclerosi 
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DEXA  -  CONCLUSIONI 
•  Serial BMD testing can be used to determine 

whether treatment should be started on 
untreated patients, because significant loss 
may be an indication for treatment. 

•  Serial BMD testing can monitor response to 
therapy by finding an increase or stability of 
bone density. 

•  Serial BMD testing can evaluate individuals 
for non-response by finding loss of bone 
density, suggesting the need for reevaluation 
of treatment and evaluation for secondary 
causes of osteoporosis. 

ISCD Official Positions 2007 

INIZIO 
TERAPIA 

RISPOSTA 
ALLA  
TERAPIA 

NON 
RISPOSTA 
ALLA  
TERAPIA 
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ISTITUTO AUXOLOGICO ITALIANO IRCCS
Via Ariosto 13

Telefono:  02/61911.1 Fax:  02/61911.2429E-mail:  boneunit@auxologico.it

20145 MILANO
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Nome: FROSI PAOLA

Età: 65Data di nascita: 12 May 1948

Sesso: Femmina
Etnia: Bianco
Menopause Age: 53

Altezza: 158.0 cm
Peso: 115.0  kgID paziente: 14AX00000428

Medico di riferimento: ASL

Riepilogo risultati DXA:
Regione Area BMC BMD T -

Punti
PR

(%)
Z -

Punti
AM
(%)(cm²) (g) (g/cm²)

L1 12.67 10.62 0.838 -0.8 91 0.8 112
L2 13.33 12.50 0.937 -0.8 91 1.0 113
L3 12.80 11.46 0.895 -1.7 83 0.2 102
L4 12.80 13.04 1.019 -0.9 91 1.1 113
Totale 51.60 47.61 0.923 -1.1 88 0.7 109

Totale BMD CV 1.0%, ACF = 1.029, BCF = 0.997, TH = 11.108

Commento del medico:

Informazioni sulla scansione:
Data scansione: 04 March 2014 ID:  A0304140R
Tipo di scansione: a Lombare
Analisi: 04 March 2014 11:19 Versione 12.6.2:3

Lombare
Operator: AI
Model: Discovery A (S/N 80533)
Commento:

Immagine non per uso diagnostico
k = 1.119, d0 = 39.8
116 x 121

Curva di riferimento e punteggi corrispondenti a Bianco Femmina

Origine: Hologic
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Nome: GIUSSANI Felicita

Età: 87Data di nascita: 07 July 1926

Sesso: Femmina
Etnia: Bianco
Menopause Age: 55

Altezza: 160.0 cm
Peso: 40.0  kgID paziente: 10AX00000084

Medico di riferimento: VOLPATO

Riepilogo risultati DXA:
Regione Area BMC BMD T -

Punti
PR

(%)
Z -

Punti
AM
(%)(cm²) (g) (g/cm²)

L1 12.52 10.98 0.877 -0.4 95
L2 13.34 10.10 0.757 -2.5 74
L3 9.72 7.42 0.763 -2.9 70
L4 10.37 8.73 0.841 -2.5 75
Totale 45.96 37.22 0.810 -2.2 77

Totale BMD CV 1.0%, ACF = 1.029, BCF = 0.997, TH = 6.314

Commento del medico:

Informazioni sulla scansione:
Data scansione: 04 March 2014 ID:  A0304140V
Tipo di scansione: a Lombare
Analisi: 04 March 2014 11:58 Versione 12.6.2:3

Lombare
Operator: AI
Model: Discovery A (S/N 80533)
Commento:

Immagine non per uso diagnostico
k = 1.132, d0 = 45.9
116 x 106

Curva di riferimento e punteggi corrispondenti a Bianco Femmina

Origine: Hologic
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FIGURE 2. Pathogenesis of Osteoporosis-Related Fractures 

 

 

 

 

 

 

 

[Chapter 3] 

 
From: Cooper C and Melton LJ, with modification.9  
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