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Agenda

What is the definition of osteoporosis before the age of 50?

Do WHO criteria apply to osteoporosis before age 50?

Do the WHO criteria used to define postmenopausal women work in 

this group as well?

Is there a link between Low BMD and fracture risk in this group?

How significant is the serial BMD in evaluating this group?

What are the types of osteoporosis under the age of 50?

What are the diagnostic and therapeutic measures in this age group?



Definition

Osteoporosis is a skeletal disease characterized by low bone mass and 

microarchitectural deterioration of bone tissue with a consequent increase in 

bone fragility and susceptibility to fracture.

J.Endocrinol.Invest.42oct(10)(2019)1149-1164



According to the WHO, in postmenopausal women, osteoporosis is

diagnosed when hip or spine bone mineral density (BMD) is two

and a half standard deviations or more below that of the young adult

mean (T-score ≤−2.5).

There is no consensus, however, on the diagnostic criteria for

osteoporosis in premenopausal women.

Evaluation and treatment of premenopausal osteoporosis. Des (5)(2019)



Osteoporosis in premenopausal 

women



In premenopausal women, the WHO criteria for diagnosis of 

osteoporosis and osteopenia do not apply to, and generally should 

not be used to categorize, BMD measurements.

The International Society for Clinical Densitometry (ISCD) 

recommends using Z score measurment in premenopousal women.

Z-Score ≤ -2

J.Clin.endocrinol.Metab.97(11)(2012)4174-4184



Low bone mass 

+   fragility fracture or  fracture history

Bone loss

A fracture (excluding fracture of the face, skull, or digits) that 

occurs with trauma equivalent to a fall from a standing height or 

less may be a sign of decreased bone strength, regardless of BMD.

Osteoporos. Int. 27 (4) (2016) 1281-1386



Low Bone Mass

 PBM, is defined as the maximum amount of bone that is accrued during 

skeletal maturation and the subsequent consolidation in early adulthood.

 PBM is generally considered to be achieved during the second or third 

decade of life, but the exact timing is site and gender-dependent , genetic 

factors, pregnancy duration, birth weight, pubertal timing, nutrition, 

height and lean mass.

 These findings suggest that certain life‐long traits, such as fall frequency, 

neuromuscular protective response to falls, or various aspects of bone 

quality can affect life‐long fracture risk.

Osteoporos. Int. 27 (4) (2016) 1281-1386



Bone Loss

Age

Weight changes

BMI

Calcium and Vitamin D intake

Physical activity

Alcohol consumption , smoking

Family history of osteoporosis

Number of peregnancies

Osteoporos. Int. 27 (4) (2016) 1281-1386



 As a matter of fact, the relationship between low BMD, low bone 

mass and fracture risk is not so well established in 

premenopausal.

 BMD measurement should not be used as the sole guide for 

diagnosis and treatment of osteoporosis.



Clin orthop Relate Res. 2005 Jun ;(435) :219-25





Most premenopausal women with low‐trauma fractures or low 

BMD have an underlying disorder or medication exposure that has 

interfered with bone mass accrual during adolescence and/or has 

caused excessive bone loss is common.

Semin Arthritis Rheum. 2002 ;32:64–70





Diagnostic Methods

Bone densitometry is not routinely recommended for premenopausal 

women, FRAX are not valid for young and should not be used.

ISCD guidlines that suggests BMD screening for premenopausal 

women:

J.Clin.Endocrinol.Metab.97(11)(2012)4174–4184.





ISCD 2019









Bisphosphonates

 Bisphosphonates have been shown to :

 improve BMD 

 prevent bone loss 

J Rheumatol. 2008;35:2344–7



Joreal of Clinical oncology,December 12, 2006 from 85.125.7.242.



Human PTH(1–34) 

 For premenopausal women,as long as epiphyses are fully fused 

highest risk for fracture

 IOP 

 It is not recommended for more than two years based upon the 

potential risk of osteogenic sarcoma. 

J Clin Endocrinol Metab. 2014;99:1322–9.



J Clin Endocrinol Metab. 2014Apr; 99(4): 1322–1329. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3973785/


Osteoporosis Int 2009 Dec;20(12):2095-104





Denosumab

Denosumab is currently approved for the treatment :

 Osteoporosis in postmenopausal women & men

 Denosumab have not been defined in this group.

 Journal of Bone and Mineral Research.2020,1-13



ESTROGEN

In women with hypoestrogenism from various causes, treatment 

should be directed at the underlying cause.

Calcif.Tissue Int.101(August(2))(2017)111–131



J Bone Miner Res. 2011 Oct; 26(10): 2430–2438



Idiopathic osteoporosis of 

young adults (IO)



Definition

 Mean age at diagnosis is 35 years

 All secondary cause of osteopenia and osteoporosis : negative

 Involving sites rich in cancellous bone, such as the vertebrae. 

Hip(10%), or long bone fracture 

 FH positive for FX

Osteoporos Int. 2012;23:171–82



 Low BMD , Low  PBM in both gender

 Low trauma fractures

 Low trabecular volume 

 Low cortical thickness

 Low trabecular wall thickness

Bone 36 (2005) 926-930



Deficient osteoblastic function

 osteoblast proliferation and/or function were altered.

 expression of genes linked to osteoblast proliferation and 

function has been found decreased in males with idiopathic 

osteoporosis.

J.Bone Miner. Res. 26 (2011) 1584-1592



J Bone Miner Res 2011 Jul;26(7) 



Low IGF1

Low formation could result from a low free-IGF1, found to be 

associated to osteoblastic surface, particularly in men, are lative 

IGF1 in sensitivity in women.

J.Clin. Endocrinol. Metab. 96 (2011) 3095-3105



IGF-1 reduces osteoblast apoptosis and promotes 

osteoblastogenesis by stabilizing 𝛽-catenin, enhancing Wnt-

dependent activity. 

The role of GH/IGF-1/IGFBP signaling in bone loss is very 

important: they promote osteoblastic cell proliferation and 

differentiation and bone formation.

International Journal of EndocrinologyVolume 2014, Article ID 235060, 25 page



In women with low bone turnover, microstructural deficits were 

more profound, serum IGF‐1 concentrations were higher and 

osteoblasts appeared to synthesize less bone matrix per remodeling 

site, suggesting osteoblast resistance to IGF‐1.

International Journal of EndocrinologyVolume 2014, Article ID 235060, 25 page



A sub clinical low free serum 
estradiol

free serum estradiol was also found as sociated with wall thickness 

in males.

Lapauw, also observed a low estradiolin young male patients, which 

could explain in part low PBM acquisition.

J. Clin. Endocrinol. Metab. 94 (11) (2009) 4300-4308



I

Serum level of IGF1 (p=0.86)  vs  (p=0.1)

J Clin Endocrinol Metab, November 2009, 94(11):4300–4308



Hypercalciuria

Some patients have hypercalciuria (IHC), but for most there is no 

alteration of calcium metabolism.

Ther Adv Muscuoskel Dis(2010)2(1)29-35



Case Rep Orthop Res 2019;2:14–20



Diagnostic Methods





Most histomorphometric studies did not show increased activation 

frequency; some indicated that the eroded surface tended to be 

higher than incontrols, which would indicate an increased delay 

between resorption and formation.

Rheumatol. Int. 32 (2012) 2101-2104



Treatment

Pharmacological treatment should be proposed only in those with a 

history of fracture or with a high absolute risk of fracture, or 

severe structural alterations at bone biopsy or HRpQCT.

Bone79(2015)259–266.



Bisphosphonates

There is not much RCT on the effect oft of bisphosphonate on 

idiopathic osteoporosis, and only results on the effect of this drug on 

OI disease.



Calcif Tissue Int (2010) 87:120–129



Denosumab

There is not much RCT on the effect oft of bisphosphonate on 

idiopathic osteoporosis, and only results on the effect of this drug 

on OI disease.



•Tohoku J Exp 2017 Jun;242(2):115-120



Teriparatide

 increased spine and hip BMD

 improved trabecular architecture and strength



J Clin Endocrin Metab.March 29,2013.





Juvenile osteoporosis





 IJO is a self‐limiting disease

 8 – 13 years old for both gender

 develops in a prepubertal, previously healthy child

 leads to metaphyseal and vertebral compression fractures

Diagnosis, Monitoring, and Treatment ,15 June 2017 # Springer



International Society of Clinical

Densitometry (ISCD) guidelines

Osteoporosis in children has been defined by additional clinical

criteria:

 One or more vertebral compression fracture(s) in the absence

of local disease or high energy trauma

 Both aBMD z-score below the –2 SDs with 2 or more long

bone fractures by age 10

 3 or more long bone fractures by age 19 years of age

J.Clin.Densitom.17(2)(2014)281-45.



Symptoms

 Pain in the lower back, hips, feet, knee, and ankle

 Difficulty walking

 Fractures of the lower extremities

 Diffuse muscle weakness

 Vertebral compression fractures are frequent

 Long bone fractures, mostly at metaphyseal sites

 Thoracolumbar kyphosis or kyphoscoliosis, pigeon chest deformity, loss of 

height, deformities of the long bones, and a limp.



PATHOPHYSIOLOGY

 The etiology of  IJO is unknown

 Impaired osteoblast performance

 Decreases the ability of cancellous bone to adapt to the increasing 

mechanical needs during growth



Diagnosis Methods

DXA is the most widely available and used technique for the evaluation of 

BMD in children and adolescents.

Whole body BMD and lumbar spine BMD corrected for height are 

considered as valuable parameters for respectively cortical and trabecular 

bone strength in children at risk for osteoporosis. 

Measurementsat the distal femur can provide a useful alternative, when 

measurements at wholebody or lumbarspine are notpossible (due to severe 

scoliosis, metal implant ).

Prevalence of vertebral fractures in children with suspected osteoporosis , J. Pediatr. 179 (2016) 219 – 225.



Radiological view

The typical radiographical finding in IJO is neoosseous osteoporosis, 

a radiolucent band at sites of newly formed metaphyseal bone. This 

localized metaphyseal weakness can give rise to fractures, often at the 

distal tibias and adjacent to the knee and hip joints. Nevertheless, 

“neoosseous osteoporosis” is not a prerequisite for diagnosing IJO.



Lateral thoracolumbar spine radiographs using the Genantsemi-

quantitative scoring method to calculate spinal deformity index 

(SDI) are considered the “gold standard” to  identify VFs. 







BIOCHEMICAL  FINDINGS

Biochemical studies of bone and mineral metabolism have not 

detected any consistent abnormality in children with IJO.

J Bone Miner Res. 2003;18:167–71.



Treatment

 The finding of alow bone mass not sufficient to install a bisphosphonate 

therapy, the fracture history and additional risk factors ( glucocorticoid 

therapy, immobilization, familial history of osteoporosis should guide 

the decision for bisphosphonate treatment.

 Despite low BMD, no consistent increased fracture rate has been 

described in children.

Efficacy and treatment costs of zoledronate versus pamidronate in paediatric osteoporosis, Arch. Dis. Child. 103(1)(2018) 92-94.



Addressing vitamin D deficiency

 Encouraging regular physical activity, ensuring normal growth 

(by increasing caloric and protein intake)

 Pubertal progression (by estrogen or testosterone 

supplementation)

 Stopping smoking

 Limiting the intake of carbonated drinks

J. Paediatr. Child Health 54 (3) (2018) 223–233.



Bisphosphanate

Given the current enthusiasm for pediatric bisphosphonate therapy, 

especially intravenously in many JO patients probably are receiving 

treatment with such drugs. The most commonly used compounds are 

pamidronate and zoledronic acid.

Efficacy and treatment costs of zoledronate versus pamidronate in paediatric osteoporosis, Arch. Dis. Child. 103(1)(2018) 92-94.



Horm Res Paediatr 2013;80:179–184





Denosumab

There is not much RCT for the effect 

Denusomab on the idiopathic osteoporosis, 

and only results on the effect of this drug on 

OI disease.



J Musculoskelet Neuronal Interact. 2016 Mar; 16(1): 24–32.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5089451/


PROGNOSIS

The disease process appears to be active only in growing children,

and spontaneous recovery is the rule after 3 to 5 years of evolution.

However, in some of the most severe cases reported to date,

deformities and severe functional impairment persisted, which left

them wheelchair bound with cardiorespiratory abnormalities.




