


preencoded.png

N. Aslani M.D

Pediatric Rheumatologist

Isfahan University of Medical Sciences

https://gamma.app/?utm_source=made-with-gamma


preencoded.png

What is 
Osteoporosis in 

children?

What is/are 
indication(s) for 
densitometry?

https://gamma.app/?utm_source=made-with-gamma








Mineral Content

Bone Mineral 
Density/Content

BMD/ BMC

Bone Quality

Trabecular Bone Score

TBS



TBS

BMD

DXA





0.005mSv



ORDERING DXA FOR 
CHILDREN AND
ADOLESCENTS



Indication for densitometry in 

children







≥ 1 vertebral compression fractures

≥ 2 long bone fractures by 10 years old*

≥ 3 long bone fractures by 19 years old

Consider a DXA scan in those with a significant fracture history
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Vertebral Fracture Assessment 
(VFA)





Identifying risk

Monitoring treatment

Diagnosing conditions

Predicting fractures



Consider in all children and adolescents with 

primary bone disease or at risk of secondary bone 

disease if the DXA result (BMD) is likely to 

influence/change management



Primary 
bone 

disorders

secondary 
bone 

diseases



Congenital and genetic conditions

Structural collagen or 
connective tissue defects

Idiopathic Juvenile 
Osteoporosis

• Osteogenesis imperfecta

• Ehlers–Danlos syndrome 
Marfan syndrome 
Pseudoxanthoma 
elasticum



Secondary 
bone diseases

Secondary 
Osteoporosis





Neurological Disorders and Osteoporosis



Mechanostat model of bone Strength



Bone Loss and Inactivity

Chronic Inflammatory 
Neuropathy

Increased Fall Risk

Medication-Induced Bone 
Loss
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Medication-Induced Bone Loss

Antiepileptic Drugs

Some seizure medications can 

interfere with vitamin D 

metabolism, affecting bone 

health.

Glucocorticoids

These steroids, often used in 

neurological treatments, can 

rapidly decrease bone density.

Ketogenic Diet

This high-fat, low-carb diet used for epilepsy may impact bone 

metabolism.
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Hemato-Oncological Disorders and 
Osteoporosis

Cytokine 
imbalance

Direct bone 
invasion

Impaired bone 
mineralization



Sickle cell anemia

Thalassemia

Hemophilia

Neoplasms

Chemotherapy, Radiation therapy

Transplantation



Gastroenterological 
Disorders and 
Osteoporosis



Malabsorption of nutrients

Chronic inflammation

Nutritional deficiencies

Celiac disease

Chronic pancreatitis,

Liver Insufficiency

Inflammatory bowel disease (IBD)







Infectious causes of 
osteoporosis

B and C viruses 
Human immunodeficiency virus 
Borrelia burgdorferi
Mycobacterium tuberculosis
 Staphylococcus aureus
Toxoplasma gondii
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Glucocorticoid-induced osteoporosis (GIOP) for patients 

with rheumatic or nonrheumatic conditions receiving 

>3 months treatment with glucocorticoids (GCs) ≥2.5 

mg daily.



Acid suppression therapies: 
proton pump inhibitors

Anticoagulants: warfarin, 
heparin

Anticonvulsants: sodium 
valproate; phenytoin; 
carbamazepine

Antidepressants: selective 
serotonin reuptake inhibitors

Anti-hormonal therapies: 
aromatase inhibitors

Anti-manic therapies: lithium

Anti-psychotic therapies
Anti-retroviral drugs: 

tenofovir
Contraceptives: progesterone

Cytotoxic drugs 
(chemotherapy): ciclosporins 
and tacrolimus

Diuretics: furosemide
Glucocorticoids and 

corticotrophins: prednisolone; 
dexamethasone,Neoticasone

Gonadotrophin-releasing 
hormone analogues: 
buserelin; goserelin; 
cyproterone acetate

Lipase inhibitors: orlistat









Contraindication

Body weight exceeding limit for DEXA 

scanners(>120-130kgs)

No absolute contraindication



Which Sites Should be Scanned?



DXA ≤16 Yrs

PA Spine

Whole Body

+5

+3

Total Body Less Head
(TBLH)



• Total body and 
spine for children 
ages 4–15

•Hip and spine for 
children ages 16
and older



Alternatives

Lt Hip/Rt Hip

Non dominant 
Forearm

Dominant 
Forearm

Lateral Distal of 
Femur

(LDF)

+ 13 











Avoid use of calcium tablet on exam day (better from 24 hrs before Dexa)

Wear of loose & comfortable clothing without zippers, belt or button made on metals

Avoid of performing in patients has had barium enema or radioisotope or CT scan 
(delay until 10-14 days after mentioned Dexa)

Preparation



AP Lumbar Spine







Whole Body Position



Proximal femur DXA measurements



Forearm DXA



Lateral Distal Femur (LDF) DXA



Differences between adult and pediatric densitometry







Z Score T Scoreor

Interpretation





T-scores should not appear in pediatric DXA reports

The term “osteopenia” should not appear in pediatric 
DXA reports.

The term “osteoporosis” should not appear in 
pediatric DXA reports without a clinically significant 

fracture history.

“Low bone mineral mass or bone mineral density ” is 
the preferred term for pediatric DXA reports when 

BMC or areal BMD Z-scores are less than or equal to -
2.0 SD.



Z-score of -
2.0 or lower 

below the 
expected 

range for age

Z-score 
above -2.0 

within the 
expected 

range for age

Children  and adults under 50 



Adult over 50 y/o 
Osteoporosis



BMC •Bone Mineral Content(gr)

BMD •Bone Mineral Density(g/cm2)



Overdiagnosis of Osteoporosis in 
Children

❖Use of T-score to diagnose osteoporosis (62%) 

❖ Use of a reference database that does not consider 
gender or ethnic differences (21%)

❖Incorrect bone map (21%)

❖Inattention to short stature (15%)

❖Other measurement or statistical error (12%)

J Pediatr. 2004 Feb;144(2):253-7









Treatment with BP
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