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ERRORI ANALITICI 

DEXA – Lettura/12 DEXA PITFALLS 



Roma, 
9-11 novembre 2012 

ARTEFATTI  
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ISCD Official Positions 2007 

•  Va comunque fatta una distinzione tra BMD utilizzata 
come classificazione diagnostica e BMD utilizzata per 
calcolare il rischio fratturativo      (FRAX) 

•  Per determinare il rischio fratturativo si può utilizzare una 
qualsiasi tecnica validata, come pure la misurazione di 
numerosi siti che si sono dimostrati significativi nella 
determinazione del rischio     (QUS) 

DEXA – Lettura/16 
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ISCD Official Positions 2007 

•  Adults with a disease or condition associated with low 
bone mass or bone loss. 

•  Adults taking medications associated with low bone mass 
or bone loss. 

•  Anyone being considered for pharmacologic therapy. 
•  Anyone being treated, to monitor treatment effect. 
•  Anyone not receiving therapy in whom evidence of bone 

loss would lead to treatment. 

Women discontinuing estrogen should be considered for bone 
density testing according to the indications listed above. 

CHI SOTTOPORRE AD UN ESAME DEXA? 
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ISCD Official Positions 2007 

BMD Reporting in  
Postmenopausal Women and in  

Men Age 50 and Older 

 
•  T-scores are preferred. 
•  The WHO densitometric classification is applicable.  

DEXA – Interpretazione/1 
The 2007 ISCD 
 Adult Official Position 
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ISCD Official Positions 2007 

•  La classificazione WHO non dovrebbe essere applicata 

•  Si dovrebbe utilizzare lo Z-score. Se questo inferiore a -2.0 si dovrebbe 
parlare di “valori inferiori a quelli attesi per l’età” 

•  Si dovrebbe fare diagnosi di osteoporosi se siamo in presenza sia di una 
bassa BMD sia di una causa secondaria di osteoporosi (es: terapia con 
GC, ipogonadismo, iperparatiroidismo..) o di fattori di rischio per frattura. 

•  La diagnosi di osteoporosi non dovrebbe essere fatta solo sulla base del 
solo dato densitometrico 

DEXA – Interpretazione/2 
DONNA PRE-MENOPAUSA 
E UOMO <50 ANNI 
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Z-score= -2 
T-score= -2.5 

FRAX VFA 

DEXA – Interpretazione/3 IOF WORKING GROUP 
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positive predictive value for this disease [59]. Note that
diagnosis of IBD (Crohn's disease and ulcerative colitis) is
commonly delayed up to 2 years after the appearance of the
first digestive symptoms. Hence, patients with low bone
mass/bone fragility and abdominal symptoms/signs who test
negative for antitissue transglutaminase Ab (and who may
have inflammatory markers) should be referred to a special-
ist for further intestinal investigations.

An additional set of selected diagnostic tests to be applied
when the clinical and/or first laboratory results orient to-
wards a specific condition is shown in Table 3. Although
systemic mastocytosis (SM) is a rare (0.3/10,000) condition,
it is diagnosed in 0.4 to 1 % of bone biopsies referred for the
investigation of osteoporosis [60], and an even higher prev-
alence has sometimes been reported. It becomes clinically
manifest as urticaria pigmentosa in 60 % of the patients,
gastrointestinal manifestations in 40 %, and idiopathic ana-
phylactoid reactions in 20 %. However all of these symp-
toms can be absent and the skeletal manifestation can be
isolated, with osteoporosis in up to 30 % of patients with
SM [61, 62]. An elevated serum tryptase (>20 ng/ml) has a
positive predictive value of 98 % for SM [61].

Besides bone alkaline phosphatase (BALP) which levels,
if high after growth is completed, can orient towards

osteomalacia (together with low 25OHD levels), Paget's
disease, or bone neoplasia, and if low, towards hypophos-
phatasia (see below), the utility of bone turnover markers
(BTMs)—that is, procollagen peptides (N and C terminals,
PINP, and PICP, respectively) for bone formation and telo-
peptide cross-links of collagen type I (N and C terminals,
NTX, and CTX, respectively), deoxypyridinoline/pyridino-
line, and tartrate-resistant acid phosphatase for bone resorp-
tion—in the investigation of osteoporosis in the young
remains controversial [63] (for reference range in young
women, see [64]). First, data demonstrating a predictive role
of BTMs for fracture risk in secondary osteoporosis are lack-
ing, although they have been correlated with BMD changes in
some diseases (i.e., IBD) [65]. Second, BTMs are correlated
with the level of 25OHD, IGF-1, physical activity, etc.
[66–69], and in the case of a chronic disorder, BTMs can be
elevated, normal, or low depending on the nature of the
underlying disease, its severity and relapses, past and current
therapy, as well as the subject's mobility and nutrition. In
premenopausal women with idiopathic osteoporosis, bone
turnover may also be high, normal, or low [70]. BTMs have
been negatively correlated with HbA1C in type 1 diabetes,
i.e., were lower with poor glucose control [71]. In contrast,
when the achievement of peak bone mass is delayed, as is

Laboratory Tests - General Screening (Table 2)

Negative Test 

Consider extended referrals
Imaging and/or Biopsies  

(gut, skin, bone marrow, bone) 

Laboratory Tests – Selected Conditions
(Table 3) 

Assume
Low Peak Bone Mass 

Positive Test 

Abnormal BTM Normal BTM 

Medical history and physical examination
(exclude medication associated with bone loss) 

Constitutional leanness  
or late puberty 

Idiopathic or genetic 
osteoporosis: 
See Figure 2 

LOW aBMD (T-sc. < -2.5 spine or hip)
&/or VERTEBRAL FRACTURE &/or MULTIPLE FRACTURES 

Measure Bone Turnover Markers 

Repeat DXA scan 
(after 2 years) 

Stop
investigation 
and reassure

Negative Test Positive Test 

Refer to disease 
specialist 

Negative Test Positive Test 

Targeted therapy 

Fig. 1 Clinical pathway for
determining the cause of bone
fragility in young adults with low
BMD, vertebral fracture, and/
or multiple fractures

Osteoporos Int

DEXA – Interpretazione/4 IOF WORKING GROUP 
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OSTEOPOROSI GENETICA OSTEOPOROSI IDIOPATICA NEL GIOVANE 
-  Basso peso corporeo 
-  Ridotta BMD spt lombare 
-  Sottile corticale dello ossa lunghe  
-  Numerose fratture vertebrali (IMO) 
-  Non modificazioni del turn-over osseo 
-  Difetto di formazione ossea 
-  Forte componente familiare 
-  Nelle donne pre-menopausa non è chiaro 

OSTEOPOROSI IN GRAVIDANZA E ALLATTAMENTO 
-  Incremento lieve del turnover osseo in gravidanza 
-  Incremento del riassorbimento di calcio in gravidanza 
-  Incremento del fabbisogno di calcio in allattamento 
-  Incremento del riassorbimento osseo in allattamento 
-  Ripristino delle condizioni dopo 6-12 mesi 

often the case with chronic disorders starting during childhood
or adolescence, BTMs may remain elevated into young adult-
hood (between 20 and 25 years of age) as a reflection of the
ongoing physiological bone modeling/remodeling state rather
than a catabolic state. A recent fracture may also cause an
elevation of BTMs for several months. Note that in patients

with osteogenesis imperfecta (OI), PINP, and ß-CTX are
normal or low, whereas osteocalcin is normal or high, reflect-
ing the alterations in collagen metabolism on one side and
bone turnover on the other side [72].

Despite these difficulties in interpreting BTMs, nor-
mal BTMs in a young adult with low aBMD would
argue for an acquired low peak bone mass, whereas
high BTMs would point towards an ongoing process
of bone loss, as seen, for instance, in anorexia nervosa
compared to constitutionally lean women [54]. Taken
together with a low T-score and some evidence of bone
fragility (see above), elevated BTMs could, therefore,
prompt further investigations for an underlying cause
(Fig. 1) and could be useful for therapeutic guidance [73].
On the other hand, low bone turnover has been ob-
served in a subset of young women with idiopathic
osteoporosis in association with a more pronounced
deficit in bone microarchitecture and stiffness [70].

Genetic osteoporosis

A thorough family history of bone fragility should always
be considered when investigating osteoporosis in the young,
in particular for those individuals with extremely low bone
mass and/or multiple fractures. In the absence of secondary
causes, an autosomal-dominant or autosomal-recessive mu-
tation could indeed be responsible for bone fragility (Fig. 2).
To date, there are more than 300 monogenic disorders with

Table 3 Laboratory tests—selected conditions

Background Test

TSH alterations Free T4

Altered glucose, Cushing's syndrome 24-h free urinary cortisol

Altered testosterone (men) LH/SHBG (free testosterone)

Amenorrhea, hypogonadism (women) FSH/estradiol

Altered renal function (CRF) 1,25(OH)2D3

Hemochromatosis Ferritin

Hypophosphatasia ALP, BALP, urinary
phosphoethanolamine

Mastocytosis Tryptase, IgE

Gaucher's disease Glucocerebrosidase

TSH thyroid-stimulating hormone, LH/SHBG luteinizing hormone/sex
hormone-binding globulin, FSH follicle-stimulating hormone, CRF
chronic renal failure, BALP bone-specific alkaline phosphatase, IgE
immunoglobulin E

Table 2 Laboratory tests—general screening

Mineral metabolism Serum calcium (corrected for
albumin)

Serum phosphate

Creatinine

25(OH)D

iPTH

ALP (bone specific)

BTMs (for instance, s-CTX and
s-PINP)a

Inflammation, hematopoietic
disorder

Blood cell count

ESR or CRP

Hepatic disease GOT, GPT, γ-GT

Diabetes (primary or secondary) Fasting glucose, Hba1C

Thyroid dysfunction TSH

Hypogonadism (men) Total testosterone

Malabsorption, Coeliac disease 24-h urinary calcium

Anti-endomysial, anti-
transglutaminase

25OHD 25-hydroxyvitamin D, iPTH intact parathyroid hormone, ALP
alkaline phosphatase, BTM bone turnover markers, s-CTX serum
carboxy-terminal cross-linking telopeptide of type I collagen, s-PINP
serum procollagen type I N propeptide, ESR erythrocyte sedimentation
rate, CRP C-reactive protein, GOT glutamic oxalacetic transaminase,
GPT glutamic pyruvic transaminase, γ-GT γ-glutamyltransferase, TSH
thyroid-stimulating hormone
a See text for details

Family Screen 
(First degree relatives) 

For BMD and Multiple Fractures 

Osteogenesis Imperfecta 
OPPG
Other Gene Mutation, Carrier (Table 4) 

Genetic Testing  

Mendelian Inheritance Non-Mendelian Inheritance 

True Idiopathic osteoporosis 
(Polymorphism) 

or

New Gene Mutation 

LOW BMD &/or VERTEBRAL FRACTURE &/or MULTIPLE FRACTURES 

+
No Secondary Causes, no Constitutional Leanness, No Late Puberty 

Suspect 

•
•
•

Fig. 2 Clinical pathway for young adults, with either low BMD and/or
vertebral fracture, and/or multiple fractures, where no secondary causes
of osteoporosis (including constitutional leanness and delayed puberty)
were found

Osteoporos Int
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SKELETHAL HEALTH ASSESSMENT IN CHILDREN AND 
ADOLESCENT (MALE-FEMALE AGES 5-19) 

 
La diagnosi di osteoporosi nei bambini e negli adolescenti non 

deve essere fatto in base al solo criterio densitometrico ma 
richiede la presenza contemporanea di: 

 
 UNA STORIA DI FRATTURA CLINICA 

-  frattura di un osso lungo degli arti inferiori 
-  frattura da compressione vertabrale  
-  2 o più fratture di ossa lunghe degli arti superiori 

 UNA RIDOTTA BMC/BMD 
        Z-score < -2.0, corretto per età, sesso e misure corporee 

ISCD PEDIATRIC Official Positions 2007 

DEXA – Interpretazione/6 BAMBINI ED ADOLESCENTI 
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•  Deve essere considerato SOLO lo Z-score 
•  I termini “osteopenia” e “osteoporosi” NON devono 

mai apparire nel referto DEXA 
•  Si deve usare “ridotta densità minerale ossea in 

rapporto all’età cronologica” 
•  Siti consigliati sono la colonna vertebrale e lo 

scheletro intero 
•  La QCT appare complementare alla DEXA nello 

studio dell’acquisizione ossea (trabecolare e 
corticale) durante la crescita 

ISCD PEDIATRIC Official Positions 2007 

DEXA – Interpretazione/7 BAMBINI ED ADOLESCENTI 
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PRINCIPALI INDICAZIONI ALLA MISURAZIONE  
DELLA MASSA OSSEA NEI BAMBINI E ADOLESCENTI 

•  OSTEOPOROSI PRIMITIVE 
•  Patologie ossee congenite (OI, fibrodisplasia ossea) 
•  Osteoporosi giovanile idiopatica 
•  OSTEOPOROSI SECONDARIE 
•  Patologie neurologiche (paralisi, distrofie muscolari) 
•  Malnutrizione (morbo celiaco, morbo di Crohn) 
•  Nefropatie (sindrome nefrosica, IRC, ipercalciuria, tubulopatie) 
•  Connettiviti sistemiche (AR, LES, dermatomiosite) 
•  Fibrosi cistica 
•  Trapianti d’organo 
•  Leucemie 
•  Endocrinopatie (ipertiroidismo, deficit di GH, amenorrea 
•  Anoressia nervosa 
•  Farmaci (steroidi, anticonvulsivanti, immunosoppressori 

DEXA – Interpretazione/8 BAMBINI ED ADOLESCENTI 
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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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DEXA  -  CONCLUSIONI 

DEXA 

ESAMI DI SECONDO LIVELLO 

FRAX 

VFA 
QUS 

QCT 

RACCOLTA ANAMNESTICA 

ESAME OBIETTIVO ESAMI DI PRIMO LIVELLO 

SCREENING GENETICO 

MARKERS DI TURNOVER 
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Inviare a Servizio Programmazione – via Ariosto; e-mail: serv.programmazione@auxologico.it  

 

A cura dell’Ufficio Programmazione 

Proposta pervenuta il ___________ Numero pazienti in agenda ________  

Individuato Sostituto:     SI � ___________________________________ NO � 

Ambulatorio disponibile per altra attività SI � __________________    NO        � 

Note sullo stato del lavoro:   

   

   

Numero pazienti spostati ____________ Numero pazienti persi _________ Registrato  
 

Dati Medico  
 

 

Cognome  Nome  
 

  

Data per cui si chiede modifica: ___/____/_______  

Sede della attività ambulatoriale:  
Casa di Cura S. Carlo � S. Luca – piazzale Brescia � S. Luca – Mosè Bianchi � 

S. Michele – via Ariosto � Centro Diagnostico Meda � Centro Diagnostico Pioltello � 

S. Giuseppe – Verbania � Casa di Cura Capitanio � ______________________ � 

Modifica richiesta Chiusura totale agenda � Riduzione orario  � Orario di disponibilità :  
dalle ______ alle _____ 

Sostituto:  _________________________________________________________________ 

Date di disponibilità 
alternativa : _____________________________________________________________________ 

Impatti dell’assenza su 
refertazione esami SI � specif:_________________________ NO � 

Sostituto per 
refertazione: _______________________________________________________________________ 
 

Data __________ FIRMA ____________________________ 

ML. Bianchi 

G. Mazziotti 


