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The presentation of rickets to orthopaedic clinics :
Return of the English Disease
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Rickets is a potentially treatable disease of the bone
that is most commonly due to deficiency of vitamin D
and is increasing in incidence in developed countries.
Risk factors include dietary factors, the practice of
covering up and darker skin pigmentation. This small
retrospective case study set out to examine all cases of
rickets presenting to the Paediatric Orthopaedic clinic over a 15-month period. Rickets presented in a
bimodal fashion in the 6 cases identified : in males
and females aged 3 or less and female adolescents
aged 10 and above. This is in keeping with what is
known regarding the rapid phases of growth during
development. Five cases were from ethnic minority
groups. Both female adolescents presented with genu
valgum. Rickets can present primarily to
Orthopaedic clinics with vague musculoskeletal
symptoms. We recommend that biochemical screening be performed on patients from ethnic minorities
who may be ‘at risk’.

English disease, due to the prevalence of the disease
in Victorian times.
In the U.K, several studies have indicated that
vitamin D deficiency may be on the increase, particularly in Asian and African-Caribbean female
populations in urban areas such as Manchester (23)
and Birmingham (11). This is in keeping with the
identified risk factors for vitamin D deficiency :
darker skin pigmentations (6), the practice of covering up (12), prolonged periods of breast feeding by
vitamin D deficient mothers (9,25) and a lack of
usage of fortified “formula ‘milk” (29) in more
deprived minority groups.
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INTRODUCTION
Rickets, a disease primarily caused by vitamin D
deficiency, has been the subject of increasing focus
in recent years. Originally described in the medical
literature in the seventeenth century by the physician
Whistler, the disease is believed to be re-emerging,
particularly in the developed countries (15). The
german for rickets is ‘Englische Krankheit’ – the
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Blackburn with Darwen is an area in the county
of Lancashire which has significant deprivation (7)
and a sizeable ethnic population (19). The Royal
Blackburn Hospital is the main hospital serving this
area. The purpose of this study was to examine all
cases of rickets presenting to the Paediatric
Orthopaedic clinic over a 15-month period, including features and trends in its presentation. It is
hoped that this will better inform the Orthopaedic
Surgeon on the re-emergence of this disease.
PATIENTS AND METHODS
A retrospective case series study was performed on all
patients diagnosed with rickets following presentation to
the Paediatric Orthopaedic clinic at the Royal Blackburn
Hospital between June 2007 and August 2008 (15 month
period).
Demographic data regarding age, gender and ethnicity were collected, in addition to the presenting symptoms.
The diagnosis of rickets was made by using a combination of clinical, radiological and biochemical data. The
latter comprised of testing for levels of parathyroid hormone (PTH), calcium and alkaline phosphatase (ALP).
Vitamin D levels were also measured, unless it was felt
that the diagnosis could be established on the basis of the
other biochemical data. All patients were referred to the
Paediatric department, which supervised the medical
treatment of rickets.

RESULTS
Six cases of rickets in children were diagnosed
following primary presentation to the orthopaedic
clinic between June 2007 and August 2008. Five
cases were from ethnic minority groups : 4 were
South Asian and 1 Sudanese.
The demographics (age and ethnicity) of the
patients, presenting symptoms and biochemical
analyses are shown in Table I.

Fig. 1. — A radiograph of the right radius and ulna (case 1)
demonstrating the characteristic widened growth plates and
metaphyseal cupping of rickets.

by his elder brother. Radiographs confirmed classical rickets : widening of the wrist growth plates and
cupping of the metaphyses (Fig. 1). Biochemistry
confirmed a low Vitamin D level and high Alkaline
Phosphate and PTH levels. In addition he was iron
deficient. The rickets was nutritional and responded
to vitamin D supplementation. Fracture healing
occurred successfully.

Case Histories
Case 2
Case 1
An 11-month-old Asian male presented to the
fracture clinic with a fracture of the mid shaft of his
right radius and ulna secondary to being trodden on
Acta Orthopædica Belgica, Vol. 77 - 2 - 2011

A 13-month-old Asian female was referred to the
Orthopaedic clinic with swelling of the wrists and
ribs. Radiographs confirmed the diagnosis of
rickets. The PTH and Alkaline Phosphatase were
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Table I. — Demographics, presenting symptoms and biochemical analyses of the patients diagnosed with rickets
Age

Ethnicity

Problem

Vit D
30-150 nmol/l

PTH
10-55 pg/ml

Ca
ALP
2.20-2.67 mmol/l 39-117 u/l

1.
11 mths

South Asian

Fracture forearm &
swollen wrists

2.3

705

1.84

717

2.
13 mths

South Asian

Swollen wrists

11.9

1018

1.5

5818

3.
17 mths

Caucasian

External rotation of left
foot & a valgus left tibia

13.6

17

2.32

165

4.
28 mths

Sudanese

genu varum

22.8

1448

2.19

2582

5.
10 yrs

South Asian

genu valgum

16.9

309

2.04

293

6.
14 yrs

South Asian

genu valgum

–

400

2.06

390

massively raised (Table I). The serum calcium was
lower than normal. Nutritional rickets was confirmed and treated by Vitamin D supplementation
by the Paediatric department and the rickets
resolved.

wrist physes with cupping of the metaphyses. The
biochemistry was highly abnormal (Table I.) The
Paediatric Department confirmed and treated the
nutritional rickets and the musculoskeletal abnormalities resolved.

Case 3

Case 5

A 17-month-old Caucasian male was referred by
his general Practitioner to the paediatric
Orthopaedic Clinic with asymmetrical out toeing.
Clinically there was slight weakness of dorsiflexion
of the left foot and a mild asymmetrical left sided
valgus deformity to the tibia. His milestones were
otherwise normal and he could walk. Radiographs
were normal and MRI of the spine excluded a
spinal cause. Bone biochemistry apart from a low
Vitamin D level was normal. The Paediatricians
confirmed nutritional Vitamin D deficiency and the
neurological and musculoskeletal problems
resolved with oral Vitamin D supplements.

A 10-year-old female Asian presented with a
progressive valgus deformity of the knees. The left
valgus deformity (Fig. 2) was worse than the right
with a mechanical index of 17° secondary to a
hypoplastic lateral femoral condyle. Her bone biochemistry confirmed nutritional rickets which was
treated by Vitamin D supplements (Table I). There
were no associated neurological or myopathic
abnormalities. The left knee valgus deformity was
successfully corrected with a distal femoral opening
wedge osteotomy (lateral approach, blade plate).

Case 4
A 28-month-old Sudanese female presented with
delayed walking and was not weight bearing. She
was initially referred by the general Practitioner
with limited hip abduction. Radiographs undertaken in the Paediatric Orthopaedic Clinic confirmed
normal hip joints. There was evidence of previous
stress fractures of the femur and widening of the

Case 6
A 14-year-old female Asian presented to the
Paediatric Orthopaedic Clinic with a unilateral
progressive valgus deformity of the left knee. There
were no other significant symptoms. Radiographs
confirmed a hypoplastic lateral femoral condyle
with a mechanical valgus deformity of 16°.
Biochemistry confirmed nutritional Vitamin D deficiency (Table I) which was treated appropriately.
The femoral deformity was successfully treated by
Acta Orthopædica Belgica, Vol. 77 - 2 - 2011
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Fig. 2. — An antero-posterior (AP) radiograph of the left knee
(case 5) illustrating the valgus deformity of rickets.

a distal femoral opening wedge osteotomy (lateral
approach, blade plate).
DISCUSSION
There has been recent renewed interest in the
medical literature (21) and the National press (24) in
the re-emergence of Vitamin D deficient rickets in
risk groups in the UK.
Acta Orthopædica Belgica, Vol. 77 - 2 - 2011

Vitamin D is responsible for the absorption of
calcium in the gut and its use in the mineralisation
of bone. It is primarily obtained either from dietary
sources, or from synthesis in the skin through the
action of sunlight, specifically ultraviolet B, on 7dihydrocholesterol (33). Abnormalities in acquiring
vitamin D from either of these two sources will
therefore lead to its deficiency : human breast milk
is low in vitamin D (22) and hence exclusive breastfeeding has been identified as a predisposing factor (9), particularly in mothers who themselves are
vitamin D deficient (25). The consumption of
phytate, a chelating agent to calcium found in high
concentrations in chapatti flour, is of particular
relevance in South Asian immigrant communities (34) and iron deficiency also has been implicated in the pathogenesis (14). Other dietary aetiologies
include the practice of weaning off breast milk
directly on to cow’s milk, which has low vitamin D
levels (32) and the low use of formulaic infant
‘milks’ that are fortified with vitamin D supplements (32). Few foods have useful levels of vitamin
D naturally. Margarine is fortified (4) and oily fish
have significant levels of Vitamin D (5). Many of
the ethnic minority ‘risk’ groups may not eat these
foods regularly (4).
The influence of sunlight exposure on vitamin D
levels is well-established (2,31). Darker skin pigmentations affect the penetration of ultraviolet B
and reduce the synthesis of vitamin D (6). The
practice of covering up for cultural reasons (12) and
the use of sunscreens (16) are also of relevance,
particularly given recent trends in skin cancer
awareness (33).
The clinical manifestations of vitamin D deficiency are varied and may include seizures, tetany (10),
respiratory infections (30) and cardiovascular disease (13). In children, proximal myopathy (8) and
cardiomyopathy (28) are recognised presentations.
The skeletal features associated with rickets in children are believed to be due to an underlying failure
of developing osteoid, or unmineralised bone tissue, to calcify (33). Long bone manifestations
include genu varum in infants, or genu valgum in
adolescents. Other abnormalities include swollen
wrists, abnormalities of the costochondral joints
and frontal bossing of the skull (33). Importantly
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Fig. 3. — The distribution of females and males diagnosed
with rickets presenting to the orthopaedic clinic from 20062008.

Fig. 4. — The distribution of females and males, by age,
diagnosed with rickets, that presented to the department of
paediatrics from 2003-2005 (27).

there is evidence to suggest that biochemical and
radiological resolution of rickets is possible in
younger children following treatment with vitamin
D (1).
The data illustrates a bimodal distribution
(Fig. 3) in the presentation of rickets and this is
consistent with the findings in a larger series of
56 cases of rickets presenting to the Department of
Paediatrics at the Royal Blackburn Hospital from
2003-2005 (27). This was a group of patients mainly of South Asian origin who presented both
urgently and non-urgently with a wide variety of
symptoms (Fig. 4). The skeletal abnormalities
could be explained by the rapid phases of growth
which have been shown to occur in the two age
groups mentioned (26) as increasing metabolic
demands for vitamin D during these times places an
additional burden on pre-existing low vitamin D
levels. This is a hypothesis shared by Moncrieff et
al in a 1973 study (18).
An analysis of the demographics of Blackburn
reveals a significant presence of several of the risk
factors for vitamin D deficiency. According to the
Indices of Deprivation 2007 (ID 2007), Blackburn
with Darwen was ranked the 17th most deprived out
of a total of 354 districts in England (7). The 2001
census revealed sizeable ethnic populations, for
example, 10.66% were of Indian and 8.74% of
Pakistani origin (19). In the same census, 21.23%

of the population were Muslim (20), a religion in
which the practice of covering up may be present.
This was highlighted in the National press by the
local MP for Blackburn, Mr Jack Straw (3). During
1971-2000, the county of Lancashire (containing
Blackburn) received 50% and 32% of the average
number of sunlight hours received by the Isle of
Wight in the months of December and June, respectively (Met Office data (17)).
Biochemical screening for rickets may meet
accepted screening criteria (World Health
Organisation (35) (WHO)) and such a targeted programme may be worthwhile in those children
falling within ‘risk groups.’ Such a decision is within the realms of the public health departments and
should be combined with effective educational programmes in order to change certain ‘risk’ factors i.e.
the fortification of certain foods with Vitamin D.
CONCLUSION
Vitamin D deficient rickets is a treatable metabolic disease, which is believed to be endemic in
susceptible ethnic minority groups in the U.K due
to clear risk factors. It is important that Orthopaedic
Surgeons are aware of the re-emergence of this condition which has a bimodal distribution. Symptoms
may be vague or dramatic. Severe deformity or
proximal myopathies may be the presenting feature.
Acta Orthopædica Belgica, Vol. 77 - 2 - 2011
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Long term serious health issues and skeletal deformities may develop, if rickets is not diagnosed and
treated promptly.
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