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Abstract
Osteoporosis is recognized as an adult metabolic bone disease, and constitutes a major public health problem 

world-wide. It is, currently, emerging as a newly recognized problem in children and adolescent. Increased awareness 
and availability of Dual-Energy X-Ray Absorptiometry (DEXA) facilitate diagnosis. Paediatricians should be familiar 
with all aspects of the disease and contribute to its prevention and management.

In this brief review, childhood osteoporosis is presented to highlight its pathogenesis, diagnosis and management.
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Key Points
• Although osteoporosis is considered to be a disease of adults,
recently it is emerging as a newly recognized health problem in
children and adolescence.

• Osteoporosis is a systemic bone disease characterized by low bone
mineral density (mass), micro architectural deterioration, and a
subsequent increase in bone fragility.

• Peak bone mass is achieved during childhood and adolescence,
therefore, every effort should be taken by paediatrician to prevent
the disease.

• Bone Mineral Density (BMD) assessment with Dual-Energy
X-Ray Absorptiometry (DEXA) is the most appropriate method in
diagnosis.

Introduction
Osteoporosis is the most common metabolic bone disorder in 

adults, and constitutes a major public health problem worldwide. For 
a long period of time it has been recognized as a disease of adults, 
however, in recent years osteoporosis is emerging as a newly recognized 
problem in children and adolescents [1]. In contrast to osteomalacia 
where the problem lies in poor bone mineralization with preserved, 
main architecture, osteoporosis is defined as a systemic skeletal disease 
characterized by low bone mass and micro architectural deterioration 
of bone tissue with a consequent increase in bone fragility and 
susceptibility to fractures [1,2].

Bone consists of a collagen matrix into which calcium, in the form 
of hydroxyapatite, is deposited. The accumulation and maintenance of 
the substance of bone is the result of a continuous process of formation, 
predominantly mediated by osteoblasts, and resorption, facilitated by 
osteoblasts. During infancy, childhood and adolescence, formation 
predominates, leading to a net increased in bone mass and size, with 
infancy and adolescence being periods of a particularly rapid formation. 
Peak bone mass is achieved shortly after completion of puberty and 
normally remains stable until the third decade of life with a steady 
decline thereafter, about one percent per year. Therefore, childhood 
period can have an important short term impact on bone health, as well 
as potential for long-term morbidity [1,3].

Several factors play a role in determining peak bone mass in an 
individual, and should always be considered in assessment. Intrinsic 

factors, which cannot be modified and include genetic background, 
race, and gender, accounts for the majority. Males achieve a higher 
peak bone mass, and aging men have a lower incidence of osteoporotic 
fractures than women [1-6]. On the other hand, environmental, 
nutritional and physical activity are some of the extrinsic factors 
which can be modified and constitute a major and important step in 
prevention [3,4,7-10] chronic illnesses can be other major factors. 
Healthcare providers, therefore, can influence and modify these factors, 
by increased awareness and contribute actively to its prevention and 
share in the appropriate management. 

Pathogenesis
Symptomatic osteoporosis in an otherwise healthy child or 

adolescent is extremely rare, though cases of idiopathic juvenile 
osteoporosis have been reported [3,4,11,12]. Rather, childhood 
osteoporosis is more likely to be seen in the setting of chronic illness 
Table 1 . This is not surprising, since the impact of illness and treatment 

is being increasingly recognized in survivors of severe paediatric disease 
[ 3,4,13,14-16].

There is strong evidence that, in adults, the Bone Mineral Density 
(BMD) value is a good predictor of the fracture risk, and it has been 
calculated that fracture risk approximately doubles with each 1 SD 
below the average value of sex-matched healthy young adults. On 
this bases a BMD less than 2.5 SD (T-score <-2.5) is considered as 
osteoporosis. However, in children and adolescents, the interpretation 
of densitometric data is difficult because the normal BMD values to 
be used is continuously changing with age, and in addition, depend 
on several variables, such as gender, pubertal stage, body size, skeletal 
maturation, and ethnicity. Usually, the reference population is one of 
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ethnicity, gender and age matched healthy control and the index used is 
the difference between the observed BMD and the reference (normal) 
BMD value expressed in SD units, such index is called Z-score, and the 
only one to be used in the assessment of growing children. However, 
this is not always satisfactory as it should be corrected to height 
and puberted age. Also the variation in machines should be given 
consideration as the different data are not interconvertable. Most expert 
diagnose osteoporosis in children on the basis of low BMD value with 
a Z-score below -2, couples with the presence of at least one fragility 
fracture [4,9,16-18]. 

In the paediatric population, bone metabolism markers are in 
conclusive and should not be relied upon to make important clinical 
decision [19,20]. Many of the markers have diurnal variation and 
all are strongly influenced by puberty. In addition, there are limited 
pediatric reference ranges available for many of the newer markers. 
Measurement of BMD with DEXA of children and adolescents with 
one or more osteoporosis risk factors, e.g. chronic illness, should be 
strongly considered, and particularly in the setting of fractures with 
minimal trauma. 

Management
Paediatricians and other healthcare providers should contribute 

actively in the management of osteoporosis, either in the state 
of well being or if a child is receiving medical care from a single or 
multiple sub-specialities. Increased awareness and early detection with 
understanding the pathogenesis of the disease and knowing the various 
risk factors and causes, coupled with the promotion of healthy lifestyle 
habits, as nutrition and exercise, within the limitation imposed by his 
chronic illness, if any, may be particularly important in the prevention 
of avoidable long term problems [3,4,7,8,10,20-24]. 

Once the diagnosis established, based on the appropriate diagnostic 
means, treatment should be outlined. Risk factors or causes should first 
be identified and then, whenever possible, reduced or eliminated before 
prescribing specific drugs. As a general rule, therapeutic interventions 
must be prudent, beginning with the simplest and safest ones, such 
as calcium and Vitamin D supplementation, couples with improving 
nutritional and lifestyles. As suggested by the American Academy of 
Pediatrics Committee on Nutrition [21]. Among the antiresorptive 
drugs, only biphosphonates have been successfully used in children, 
and proved to be save on short term therapy. However, they should 
be used by an expert, and only after all the alternative measures have 
been tried without success [3,4,22-34]. Osteoporosis should always 
be followed up with serial measurements of bone mineral density by 
DEXA utilizing the same brand. 

Finally, the pediatrician should be aware that osteoporosis is not 
only a disorder of adults but may also concern children afflicted by 
several disorders with onset in childhood. Improvement and adaption 
of technique for the determination of bone marrow and strength 
(DXA, ultrasound) in pediatric population will increase our diagnostic 
accuracy and provide in valuable tools for assessing different therapies.
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Idiopathic juvenile 
osteoporosis
Heritable disorders of 
connective tissue

Osteogenesis imperfect, Ehler-Danlossyndrome, 
Marfan syndrome, etc.

Chronic illness Respiratory, renal, liver, gastro-intestinal disorders, 
cancer, anorexia nervosa, etc.

Neuromuscular disorders Cerebral palsy, Duchenne muscular dystrophy
Endocrine diseases Delayed puberty, hypo or hyperthyroidism, Turner’s 

syndrome, hypogonadism, diabetes, growth 
hormone deficiency, Cushing syndrome, etc.

Inborn Errors of 
Metabolism
Medications (Drugs) Anti-convulsant,  methotrexate, glucocorticoids, 

cyclosphorine, etc.

Table 1: Main causes of osteoporosis.
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