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Background 

Severe, prolonged vitamin D deficiency can cause impaired bone mineralisation, which in 

children can manifest as Rickets. With increased awareness of the importance of vitamin D, 

particularly in pregnant mothers, as well as routine supplementation of at-risk infants’ 

Rickets are uncommon in Australia. Most cases of Rickets in Australia are seen in migrant 

populations, where vitamin D deficiency is common, and multiple other risk factors may be 

present [1]. Identification of those patients that require specialist referral for possible Rickets 

is critical.  

Rickets versus Osteomalacia 

Bone softening caused by impaired mineralisation manifests as either Rickets or 

Osteomalacia. Rickets affects children, whose growth plates are still open whereas 

Osteomalacia affects adults, as their growth plates have already fused. Patients with Rickets 

exhibit bone deformities and impaired growth. Patients with Osteomalacia usually present 

with bone pain and tenderness. Overtime, both conditions may lead to bending of long 

bones or pathological fractures. Treatment consists of administering vitamin D and ensuring 

sufficient calcium intake. 

Aetiology [2] 

The most common cause of Rickets is vitamin D deficiency (“nutritional Rickets”), resulting 

from inadequate intake, malabsorption, or lack of sunlight exposure. Rickets can also be 

caused by genetic disorders, however these are rare. 

Risk factors for congenital or childhood Rickets can 

be present before an infant is born. In many refugee 

populations, maternal vitamin D status is not known, 

and hence history of maternal risk factors is useful 

(see box 1). Despite its many benefits, breast milk has 

little to no vitamin D. Hence, protracted, exclusive 

breastfeeding (beyond 6 months) in infancy presents 

a risk factor for deficiency. Australian infant formula is 

generally supplemented with Vitamin D. 

In older children, risk factors for Rickets are similar to 

in adults (see Risk Factors above). 

 

Pathogenesis [3], [4] 

• Vitamin D deficiency and defective vitamin D metabolism 

o Hypocalcaemia → stimulates excess PTH → ↑renal phosphorus loss → 

defective bone matrix mineralisation (Osteomalacia) or growth plate 

mineralisation (Rickets) 

o ↑ Alkaline phosphate, produced by overactive osteoblast cells 

• Vitamin D- independent forms 

Risk Factors for Vitamin D 
Deficiency: 

• Minimal time outdoors  

• Covered clothing (less skin 
exposure to sun) 

• Dark skin 

• Poor nutrition  

• Malabsorption 



o Phosphate deficiency → ↓ phosphate blood levels → growth plate 

mineralisation (Rickets) or defective bone matrix mineralisation 

(Osteomalacia)  

 

Clinical manifestations [5], 

History 

• Non-specific bony or muscular pain 

• Irritability (in infants) 

• Delayed motor milestones in young children  

• Delayed dentition and loss of enamel 

• Poor growth 

• Pathological or low impact fractures 

• Symptoms of hypocalcemia: muscle cramps, tetany 

Examination 

Deformity in growing bones can occur in any direction, depending on age and growth. 

Deformity is usually symmetric. 

• Angulation of long bones 

• Varus or valgus deformity of the knees (note: it is normal to have some bowing in 

toddlers, and a degree of knock-knees in early school years).  

• Splaying or swelling of wrists and ankles 

• Frontal bossing 

• Delayed fontanel closure (anterior fontanelle usually closes by 18 months - 2 years) 

• Craniotabes (softening of occipital bones) - in infancy  

 

Diagnosis of Vitamin D Deficiency Rickets 

Vitamin D deficiency (or risk factors for deficiency) with signs or symptoms of bony deformity 

should raise suspicion of Rickets. Initial blood tests should include Vitamin D level (25OHD), 

renal function, serum calcium, serum phosphate, alkaline phosphatase (ALP) and 

parathyroid hormone (PTH).  

Biochemical Rickets:[6], [7] 

• ↓ ↓ Serum Vitamin D Level (25OHD)- 100% 

• ↑ PTH  - 100% 

• ↑ ALP  - 95%-100% 

• ↓ Serum calcium and phosphate - 27%-28% 

• ↓ Urinary calcium - 87% 

 
Radiological Rickets: (for images, see: https://radiopaedia.org/articles/rickets)  

• Angular deformities of long bones  

https://radiopaedia.org/articles/rickets


• Rachitic rosary, widening of anterior rib ends 

• Widening or fraying of distal metaphyses, best seen on anteroposterior x-rays of at 
the wrist or knee 

• Shafts of bones may appear osteopenic 

• Severe Rickets may result in pathological fractures 

 

Management [8-11] 

Management of isolated vitamin D deficiency without Rickets can be found in the Royal 

Children’s Hospital Clinical Practice Guideline. 

https://www.rch.org.au/immigranthealth/clinical/Low_Vitamin_D/ 

If there are clinical or laboratory findings suspicious for Rickets, paediatric referral and 

treatment is warranted. 

The aim of treating Rickets is to:  

• Relieve symptoms and prevent complications and recurrence. 

• Correct hypophosphatemia, hypocalcaemia, vitamin D deficiency and secondary 

hyperparathyroidism.  

• Address the underlying cause - ensure adequate nutrition (particularly dairy intake), 

exclude malabsorption, encourage sunlight exposure. 

Ongoing follow-up is required to:  

• Monitor vitamin D, calcium and phosphate level. Long term vitamin D 

supplementation may be required over winter months where ongoing risk factors are 

present.  

• Monitor bone growth and deformity. 

 

Key points to remember 

• Nearly all cases of Rickets in Australia occur in infants and children who have 

migrated to Australia, or whose parents migrated to Australia. 

• First line investigations in a child with risk factors for nutritional Rickets include 

Vitamin D level, calcium and phosphate levels, ALP and PTH. 

• Hypocalcemia, hypophosphatemia or elevated ALP in a child with significant vitamin 

D deficiency is suspicious for Rickets and should be referred for urgent paediatric 

evaluation. 

 

Links to Clinical Guidelines:  

https://thewomens.r.worldssl.net/images/uploads/downloadable-records/clinical-

guidelines/vitamin-d-testing-and-management-maternity-patients-newborns-

guideline_280720.pdf 

https://www.rch.org.au/immigranthealth/clinical/Translated_resources_on_Vitamin_D/ 

https://www.rch.org.au/clinicalguide/guideline_index/Vitamin_D_deficiency/ 

https://www.racgp.org.au/afp/2012/march/vitamin-d-and-the-musculoskeletal-health-of-older-

adults/ 

https://www.rch.org.au/immigranthealth/clinical/Low_Vitamin_D/
https://thewomens.r.worldssl.net/images/uploads/downloadable-records/clinical-guidelines/vitamin-d-testing-and-management-maternity-patients-newborns-guideline_280720.pdf
https://thewomens.r.worldssl.net/images/uploads/downloadable-records/clinical-guidelines/vitamin-d-testing-and-management-maternity-patients-newborns-guideline_280720.pdf
https://thewomens.r.worldssl.net/images/uploads/downloadable-records/clinical-guidelines/vitamin-d-testing-and-management-maternity-patients-newborns-guideline_280720.pdf
https://www.rch.org.au/immigranthealth/clinical/Translated_resources_on_Vitamin_D/
https://www.rch.org.au/clinicalguide/guideline_index/Vitamin_D_deficiency/
https://www.racgp.org.au/afp/2012/march/vitamin-d-and-the-musculoskeletal-health-of-older-adults/
https://www.racgp.org.au/afp/2012/march/vitamin-d-and-the-musculoskeletal-health-of-older-adults/
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