
Lesson of the week
Florid rickets associated with prolonged breast feeding
without vitamin D supplementation
M Z Mughal, H Salama, T Greenaway, I Laing, E B Mawer

The incidence of rickets caused by vitamin D
deficiency, once a common health problem among
British Asian children, seems to have declined during
the past decade.1 We describe six cases of florid rickets
in infants aged 10 to 28 months who were referred to
our paediatric unit by local general practitioners
between 1995 and 1997. They were all born in the
United Kingdom to parents who were either
postgraduate students or recent immigrants. All the
children had been breast fed for a prolonged period
without vitamin D supplementation. The mothers of
these infants had not received vitamin D supplements
during pregnancy or lactation.

Case reports
All six patients had several of the clinical signs and
symptoms of rickets: bow legs, rickety rosary, swelling
of the ends of long bones, frontal bossing of the skull,
delayed dentition, poor growth, and slow motor devel-
opment. They all had classic radiological features of
rickets, including generalised osteopenia, widening of
the growth plates, and cupping of metaphyseal regions
of long bones (figure). As shown in table 1, biochemical
features of the disease included increased serum alka-
line phosphatase activity for their age, low serum con-
centrations of 25-hydroxycholecalciferol (a measure of
vitamin D status; concentrations < 5 ng/ml are associ-
ated with rickets or osteomalacia), and secondary
hyperparathyroidism leading to hypophosphataemia
and normal or above normal serum concentrations of
1,25-dihydroxycholecalciferol. Two subjects had
asymptomatic hypocalcaemia. All the subjects had
been breast fed, either exclusively or for prolonged
periods of time (table 1). No infant had received
vitamin D supplements. Treatment with oral cholecal-
ciferol (vitamin D3) successfully healed the rickets in all
subjects.

All infants were born in the United Kingdom at full
term. Their mothers had not received vitamin D
supplements during pregnancy or while nursing their
infants. None of the patients received supplementary
vitamin D after birth. Four out of five mothers of the
toddlers who agreed to undergo biochemical testing
were deficient in vitamin D, with low serum
25-hydroxycholecalciferol concentrations (table 1).
These four mothers were all practising Muslims who
wore concealing clothing when attending the hospital.
Further inquiries revealed that three of them had non-
specific aches and pains in their legs.

Discussion
Rickets resulting from vitamin D deficiency is a
disorder of growing children in which the newly
formed bone matrix does not become mineralised. In
humans the main source of vitamin D is formed by

conversion of 7-dehydrocholesterol in the skin to
cholecalciferol (vitamin D3) with exposure to the sun’s
ultraviolet B radiation. This cutaneous synthesis is
compromised in people with increased skin pigmenta-
tion2 and those who wear concealing clothing or live
predominantly an indoor life for religious and cultural
reasons.

Environmental factors that reduce the penetration
of antirachitic ultraviolet B radiation (290-310 nm)
through the atmosphere include cloudy skies, pollu-
tion, and residence in northern latitudes, where the sun
is too low in the sky during winter months. Under these
conditions of insufficient exposure of the skin to
sunlight, dietary and supplemental sources of vitamin
D are important in preventing rickets in children and
osteomalacia in adults.

Infants born to mothers with subclinical vitamin D
deficiency have reduced umbilical cord blood concen-
trations of 25-hydroxycholecalciferol.3 The prolonged
consumption of breast milk is another risk factor for
developing vitamin D deficiency as human milk
contains only about 1 ìg of vitamin D per litre, with
concentrations varying according to maternal vitamin
D status.4 Thus, exclusively breast fed infants with
insufficient exposure to ultraviolet B radiation consum-
ing 750-1000 ml of breast milk per day would fail to
receive the 7-8.5 ìg of vitamin D per day needed to
prevent rickets.5 In Saudi Arabia, despite the abun-
dance of sunshine throughout the year, vitamin D defi-
ciency rickets has been reported among infants owing

Radiograph of knee in case 1 showing generalised osteopenia,
widening, cupping, and fraying of the metaphyses
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to prolonged breast feeding and voluntary avoidance
of sunshine.6

Thus, vitamin D deficiency rickets in our patients
probably resulted from a combination of factors,
including maternal vitamin D deficiency leading to
reduced maternofetal transfer of vitamin D during
pregnancy, prolonged breast feeding by mothers
deficient in vitamin D, residence in the United
Kingdom (Manchester’s latitude is 53° north of the
equator), and probably reduced exposure to the sun
during summer months. More importantly, the infants
with rickets and their mothers did not receive vitamin
D supplements. The Committee on Medical Aspects of
Food Policy’s recommendations for vitamin D intakes
for children up to 3 years of age are given in table 2.5

The committee also recommends that children at high
risk of vitamin D deficiency should be encouraged to
take supplements throughout the first five years and
that all pregnant and lactating mothers should receive
10 ìg of vitamin D daily.5

Historically, rickets has been associated with poverty,
but clinical vitamin D deficiency occurred in the infants
and spouses of three comparatively affluent and well
educated overseas postgraduate students. Complacency
in implementing the vitamin D supplementation policy,
in our view, contributed to local resurgence of a
completely preventable condition. Our cases serve to
re-emphasise the importance of providing vitamin D
supplements to growing children and pregnant and lac-
tating women when their exposure to sunshine is
limited, regardless of their socioeconomic status.
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Table 1 Characteristics of cases of rickets

Case
No Country of origin

Maternal vitamin D
metabolites

Sex
Age

(months)

Duration of
breast feeding

(months)

Calcium
(mmol/l)

(2.15-2.65)

Phosphorus
(mmol/l)
(1.3-2.5)

Alkaline
phosphatase

(IU/l) (230-700)

Parathyroid
hormone pg/ml

(10-60)

25(OH)D
(ng/ml)
(5-30)

1,25(OH)2D
(pg/ml)
(20-50)

25(OH)D
(ng/ml)
(5-30)

1,25(OH)2D
(pg/ml)
(20-50)

1 Palestine* Male 21 21 1.70 0.85 4481 319 4.3 23 2.4 43

2 Gambia Female 10 10 2.17 0.76 3889 209 7.5 85 14.5 47

3 Libya Female 20 12 1.41 0.89 1518 283 1.4 35 4.7 40

4 Saudi Arabia* Female 15 15 2.17 0.53 1518 161 4.4 48 Refused Refused

5 Iran* Female 28 24 2.18 0.71 1402 168 5.6 42 3.2 38

6 Mother, Algerian;
father, Libyan

Female† 16 16 2.18 0.35 3773 495 4.6 75 2.8 44

25(OH)D=25-hydroxycholecalciferol concentration.
1,25(OH)2=1,25-dihydroxycholecalciferol concentration.
*Fathers of these toddlers were postgraduate students.
†In addition to genu varum and swelling of ends of long bones, this patient presented with swelling of right clavicle from healing pathological fracture.

Table 2 Reference nutrient intake for vitamin D in children
under 3 years old5

Age group Vitamin D (ìg/day)

0-6 months 8.5

7-12 months 7

1-3 years 7

Observing patients
The knock on the door

So much of the benefit from a medical consultation must depend
on how comfortable the patient feels in the presence of the
doctor, coupled, of course, with the attitude and behaviour of that
doctor.

Throughout my 27 years of practice I have observed a physical
sign, which greatly concerns and upsets me. Carrying out three
busy standard medical clinics a week, this sign has hit me
approximately once a month. I open the door to ask in a
patient—“Hello, good morning"—I hope in a friendly and
reassuring manner. As the patient walks in they knock on the
door—they knock on the door that I am holding open for them.
Why? I can only assume they in some way feel inferior, out of
place, or uneasy. I want to shout—"please, you do not have to do
that"—but as yet have not done so.

Perhaps they feel better for it, but not me. I have not measured
or audited this phenomenon but my strong impression is that
these are older patients, often from the east side of our city. Surely

this must be telling us something of which we should be aware
when thinking about our consultation technique. Colleagues to
whom I have mentioned this phenomenon tell me that they have
never noticed this. I wonder if any readers have made a similar
observation?

John Ward, physician, Sheffield

We welcome articles up to 600 words on topics such as A
memorable patient, A paper that changed my practice, My most
unfortunate mistake, or any other piece conveying instruction,
pathos, or humour. If possible the article should be supplied on a
disk. Permission is needed from the patient or a relative if an
identifiable patient is referred to. We also welcome contributions
for “Endpieces,” consisting of quotations of up to 80 words (but
most are considerably shorter) from any source, ancient or
modern, which have appealed to the reader.
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