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ABSTRACT. Ten cases of nutritional rickets seen over a
10-month period are reviewed. The salient clinical fea-
tures are summarized, and the striking association with
unsupplemented breast-feeding, fad diets, and lack of
immunizations is discussed. The importance of recogniz-
ing such associated practices for purposes of early diag-
nosis and intervention is stressed. Pediatrics 65:232-235,
1980; breast feeding, nutritional rickets, vitamin D defi-
ciency, fad diets.

Rickets is a disorder recognized since antiquity.'
The role of sunlight and vitamin D in the treatment
of this disease was demonstrated in the early part
of this century. The introduction of calciferol-for-
tified products has been so successful that, in 1966,
Harrison® referred to nutritional rickets in the
United States as a “medical curiosity” in the major
children’s clinics. Recently, the Committee on Nu-
trition of the American Academy of Pediatrics has
published two reviews which bear on the issue of
breast-feeding.” * Neither article addresses the po-
tential hazard of unsupplemented breast-feeding.
We believe, therefore, that it is important to report
our current experience with nutritional rickets and
to describe the association of prolonged, unsupple-
mented breast-feeding and vegan diets with this
disorder.

Over a ten-month period, we have seen ten cases
of nutritional rickets. Table 1 illustrates the salient
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features of each case. Table 2 summarizes the fre-
quency of occurrence of specific clinical findings in
these rachitic children.

Two case reports are described in detail. They
were selected because they illustrated many of the
historic and clinical features which typified our
other eight patients. In addition, they provide fam-
ily profiles not evident from the Tables; the signif-
icance of these profiles is discussed.

CASE REPORTS

Case 1

Patient S.C., a 20-month-old black male, presented to
the emergency room with progressive swelling and
tenderness over the left thigh following a fall from a bed
one week prior to presentation. Radiographs revealed a
nondisplaced proximal femoral fracture. The patient’s
mother refused treatment and took the child to a “nature
healer.” Police retrieved the child on a court order, and
the leg was placed in a cast. Follow-up films of the left
femur revealed progressive healing; however, comparison
films of the opposite femur demonstrated a healing frac-
ture distally. The question of child abuse was raised. A
skeletal survey revealed diffuse osteoporosis with a tra-
becular pattern in multiple vertebral bodies, and epiphy-
seal plate changes including widening and fraying. The
patient was admitted for a medical evaluation.

He was born to a gravida 4, para 1 mother with no
prenatal care. Birth weight was 3,920 gm. He was breast-
fed for nine months, without vitamin D supplementation,
after which he received only home-prepared unsupple-
mented soy milk, fruits, and vegetables until the time of
admission. The parents were also strict vegetarians.

On physical examination, the child was an active tod-
dler with prominent bowing of the legs, a rachitic rosary,
and flaring of both wrists and ankles. His weight was 11.5
kg (25th percentile); height was 79 cm (3rd percentile).
The hemoglobin was 10.9 gm/100 ml, and the hematocrit
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TABLE 2. Frequency of Occurrence of Clinical Find-
ings

Important Clinical Features No. of
Patients/
Total
Patients
1. Presentation in winter or early 8/10
spring
2. Breast-fed infants with inadequate D 9/10
supplementation
3. Dietary manipulation by physician 1/10
for diarrhea
4. Fad diets 6/10
5. Clinical evidence of rickets on physi- 8/10
cal examination
Rachitic rosary 5/8
Bowing of lower extremities 3/8
Widening of wrists and ankles 5/8
Frontal bossing 3/8
Harrison’s groove 2/8
6. Delayed developmental milestones 7/10
7. =<3rd percentile in length 10/10
8. No immunizations 8/10
On basis of religious or personal be- 5/8
liefs
9. Acute care only 7/10
10. Lower or lower-middle socioeco- 10/10
nomic class
11. Significant upper or lower respira- 5/10

tory infections at presentation
12. Hypochromic, microcytic anemia 8/9

13. Presenting calcium =<9.5 mg/100 ml 7/10
14. Presenting phosphorus <4 mg/100 9/10*
ml
15. Under 6 mo of age at presentation 1/10
6-12 mo 4/10
Over 1 yr 5/10

*One patient had begun receiving vitamin therapy prior
to presentation.

was 33%. The mean corpuscular volume (MCV) was 90
cu um, mean corpuscular hemoglobin (MCHb), 29.7 pg,
and mean corpuscular hemoglobin concentration
(MCHC), 32.8%. Urinalysis was normal as were serum
electrolytes and pH. Serum calcium was 9.6 mg/100 ml,
phosphorus 3.2 mg/100 ml, and alkaline phosphatase 21.8
Bodansky units (normal 4 to 8). Vitamin D, 10,000 IU per
os daily, was initiated, and radiographic evidence of heal-
ing was present two weeks later.

Case 2

Patient N.A,, a 16-month-old black female, lived with
her parents and siblings. She had been well until two
days prior to admission when she was brought to the
emergency room because of fever and coryza. She was
admitted because of her small, rachitic appearance.

Her prenatal history was unremarkable. The mother
was a strict vegetarian. The mother also wore copious
garments which covered all parts of her body except face
and hands. The child had been entirely breast-fed since
birth until two months prior to admission. She received
no vitamin supplementation. The family, which was Mus-
lim, had been receiving dietary advice from a neighbor-
hood health food store. At 14 months of age, because of
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poor growth and delayed milestones over the last four to
six months, the child was brought to a pediatrician who
recommended the addition of vegetables, eggs, fruit, and
cheese to the diet, as well as supplemental vitamins with
iron.

The patient was irritable, pot-bellied, and pale. Her
length was 73.5 cm, and her weight was 6.95 kg. Frontal
bossing, rachitic rosary, flared wrists and ankles, and
bowing of the lower extremities were evident. Her labo-
ratory findings included a chest x-ray compatible with
rickets, Hb, 12.7 gm/100 ml, Het, 35.9%, MCV, 75 cuy,
MCH, 26 pg, MCHC, 34.4%. Urinalysis, serum electro-
lytes, and pH were normal. Serum calcium was 9.5 mg/
100 ml, phosphorus 4.1 mg/100 ml, total protein 6.4 gm/
100 ml, albumin 4.8 gm/100 ml, globulin 1.6 gm/100 ml,
and alkaline phosphatase 962 normalized units/100 ml
(normal for adults, 25 to 100 units/100 ml). Her devel-
opmental quotient was 95, with lowest scores in motor
and language areas and normal personal-social behavior.
The patient was begun on oral calciferol, 5,000 IU daily,
and discharged several days later. The parents agreed to
immunizations. They referred another Muslim child (pa-
tient S.A. in Table 1) who had received dietary advice at
the same health food store to this medical center because
of similar problems.

DISCUSSION

“Nutritional rickets” is a disease caused by in-
adequate exposure to sunlight. Dietary vitamin D
is essential only when there is poor exposure of the
skin to ultraviolet irradiation, resulting in dimin-
ished calcium absorption so that hypocalcemia,
with or without tetany, hyperparathyroidism,
hypophosphatemia, aminoaciduria, and skeletal
changes appear.”'’ Although it has been suggested
that breast milk contains sufficient vitamin D when
assayed properly,'’ most authorities believe that it
provides as little as 10 IU of vitamin D per day in

- the winter and 20 IU/day in summer.'? Infants

receiving breast milk alone may have low circulat-
ing levels of vitamin D and a much increased inci-
dence of rickets when not exposed to the sun."”

In 1962, the American Academy of Pediatrics
published a survey of infantile scurvy and nutri-
tional rickets in the United States as seen in 294
hospitals with approved pediatric residency pro-
grams.'* Between 1956 and 1960, 843 cases of nutri-
tional rickets were admitted, and an incidence of 1:
2,791 was reported. In 1916, most urban babies were
still breast-fed at 1 year of age. In 1966, 27% were
breast-fed, and the mean duration of breast-feeding
was 3% months. This decade has seen a major
increase in the incidence and duration of breast-
feeding which has been noted primarily in higher
socioeconomic brackets but appears to be affecting
other socioeconomic groups as well. As a result of
this trend, there have been several recent reports of
nutritional rickets in breast-fed infants whose his-
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tories and clinical features resembled our patient
series.”” " In addition, current authorities have en-
dorsed vitamin supplementation of the breast-fed
infant.'®

Despite such attempts to remind physicians that
rickets still occurs in unsupplemented breast-fed
infants, the American Academy of Pediatrics’ 1977
statement addressing itself to changing nutritional
trends and high-risk dietary patterns makes no clear
statement about vitamin supplementation of the
breast-fed infant. Even more recently, the Nutri-
tional Committee of the Canadian Paediatric Soci-
ety and the Committee on Nutrition of the Ameri-
can Academy of Pediatrics reviewed key issues in
breast-feeding and endorsed breast-feeding without
advising vitamin supplementation.

The patients we report share with each other
those features commonly seen in patients with nu-
tritional rickets; all cases were associated with low
calciferol intake due to unsupplemented breast-
feeding, dietary manipulation, or fad diets. Patients
and their mothers had minimal exposure to sunlight
because of protective clothing or unsafe neighbor-
hood conditions prohibiting outdoor activities.
Many of our patients developed rickets while re-
ceiving only unsupplemented breast milk, while
others were diagnosed a few months after other
calciferol-poor foods were added to the diet. The
reasons for practicing special diets include poverty,
religious beliefs, and misguidance. All children fed
vegan diets had also received unsupplemented
breast milk. Oral calciferol, 5,000 to 10,000 IU/day
reversed the biochemical, radiologic, and clinical
findings characteristic of rickets in our patient se-
ries. These children’s parents were deeply con-
cerned about their children’s health and nutrition;
however, nutritional counseling did not come from
conventional sources. The children received acute
medical care only.

The acute facility is often suboptimal for detect-
ing early nutritional problems, since the history is
usually focused on the present illness. In addition,
these facilities are often staffed by younger physi-
cians who were not practicing in an era when vi-
tamin deficiency and rickets were more prevalent.
They have had less need to master the field of
nutrition since foods are enriched, fortified, and
prepackaged. In addition, their current reference
literature fails to reemphasize the advisability of
calciferol supplementation.

It is not our desire or purpose to discourage
breast-feeding. It is a clean, nutritious, natural, and
inexpensive source of milk and provides the infant
and mother with a unique physical and emotional

closeness. However, it is our hope that pediatricians
will review the nutritional status of their patients.
If a child is being breast-fed, or is on a restricted or
unusual diet, questions should be asked about sup-
plementation of that child’s diet as well as the diet
of siblings. A history of lack of immunizations
should alert the physician to review dietary prac-
tices since many families may be amenable to coun-
seling and revision of such practices.

ADDENDUM

After submitting this manuscript, we admitted an ad-
ditional child who presented with hypocalcemic tetany.
The child was 11 months old and had been receiving a
diet of unsupplemented breast milk. His mother was
eating a conventional diet. Historic, clinical, and radio-
graphic features were consistent with nutritional rickets.
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