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ABSTRACT

A female patient of 27 years of age presented with low backache, diffuse bone pains, muscle weakness of
both hips with bilateral trochanteric tenderness. Radiograph of the pelvis revealed bilateral coxa vara and
Looser’s zones. Diagnosis of osteomalacia with secondary hyperparathyroidism was well-established
with further support of blood biochemistry findings. The patient was subsequently treated with
Cholecalciferol and calcium supplementation with clinical and biochemical resolution. Such a severe
deficiency of vitamin D with clinico-radiological and biochemical features, without any contributory
medical co-morbidity in otherwise healthy adult is, generally, not anticipated in this era of scientific
awareness. We have discussed the socio-cultural evolution of vitamin D along with diagnostic and
therapeutic aspects of hypovitaminosis D. The non-skeletal benefits of optimum vitamin D status have
also been highlighted.

Keywords: Osteomalacia, Vitamin D deficiency, malnutrition, nutritional bone disease.

INTRODUCTION in specific geographic location, limited

Vitamin D is also known by the
terms ‘the sunshine vitamin’ or ‘the sunlight
hormone’ which is justifiable due to obvious
reasons. Recent literature is witnessing
renewed interest in Vitamin D because the
emerging data is indicating its benefits
beyond healthy bones and musculoskeletal
system. Osteomalacia results from failure of
mineralization of organic osteoid formed by
osteoblasts and it is also referred as ‘adult
rickets’. The nutritional osteomalacia has
many natural to manmade causes like, living

source of vitamin D containing natural
foods, lack of vitamin D fortified foods etc.,
and ignorance and poverty further
accentuate the problem. This case report and
the accompanying discussion highlight the
presence of severe deficiency of vitamin D
due to malnutrition, which is still prevalent
in Indian population, which would have
been preventable by proper health education
and austerity measures that include optimum
fortification of foods.
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CASE REPORT

A 27 year old housewife with no
history of any previous illness, presented
with one year history of diffuse bone pains,
low back ache, generalised weakness and
difficulty in walking. She was a non-
vegetarian and was  from  poor
socioeconomic status. There was no history
of any trauma, significant fever, loss of
appetite or weight, loose motion, swelling of
face, limbs or joints and altered sensation in
limbs. Family history was non-contributory.

Clinical ~ examination  revealed
conjuctival pallor, height 158 cm and weight
48 Kkg. The blood pressure was 130/80
mmHg and the pulse rate was 76/min. she
was walking with waddling gait. No spinal
tenderness or deformity was noted.
Examination of pelvis revealed bony
tenderness over bilateral trochanters. Active
straight leg raising was possible but painful.
There was no Scarpa’s triangle tenderness.
Movements of bilateral hips were painfully
restricted terminally, especially abduction.
Neurological examination revealed grade 3
to 4 power in all muscle groups of both hips
with no sensory or reflex deficit.
Neurological examination of upper limbs
and distal muscle groups of both lower
limbs were normal.

Antero-posterior radiograph of pelvis
revealed (Fig. 1) bilateral coxa vara (arrow)
with  evidence of Looser’s zones
(arrowheads) at both femoral neck and left
proximal femur. Blood investigations
revealed serum calcium of 1.1 mmol/L,
serum phosphorus 1.2 mg/dl, serum alkaline
phosphatase 1046 U/L with normal blood
urea, serum creatinine and random blood
sugar levels. Parathyroid hormone assay
revealed 174.53 pg/ml and 25(OH) vitamin
D 5 ng/ml. Serum proteins were normal.
Haemoglobin was 10.0 g/dl and erythrocyte
sedimentation rate was 22 mm in first hour
with normal total and differential leucocyte
counts. Diagnosis of nutritional

osteomalacia with secondary
hyperparathyroidism was made and patient
was subsequently treated with oral
cholecalciferol 60,000 U twice weekly with
total doses of 6 lakh units spread over 5
weeks with daily 1 gm of elemental calcium.
Patient was also provided with dietary
consultation and proper health education
along with rehabilitative physiotherapy.
Decreasing trend in alkaline phosphatase
(ALP) was noted within one month with
resolution of bone pains and subsidence of
genaralised  weakness, with complete
normalization of ALP in 4 months. Serum
phosphorus level was normalized by second
month of starting treatment. At the end of 9
months patient had full functional recovery
albeit with some difficulty in squatting.
Physiotherapy and rehabilitation continued.

Figure 1, showing bilateral coxa vara (arrow) with
pseudofractures called Looser’s zone (arrowheads).

DISCUSSION

The road to the discovery of vitamin
D began with recognition of the childhood
metabolic bone disease of rickets. The first
formal medical treatise on Vitamin D
deficiency diseases was published by
Francis Glisson, Professor of Physics at
University of London in 1650, and this
medical discourse is still unsurpassed in its
clinical description of the disease. ™! During
the industrial revolution of the 1800s, the
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prevalence of rickets increased dramatically
among children who lived in crowded,
polluted and dimly-lit urban areas. Human
inquisitiveness further lead to expansion of
knowledge related to dietary and nutritional
aspects of vitamin D. In 1917, Hess and
Unger described the prevention of rickets in
children in New York City by administration
of cod liver oil or by ultraviolet irradiation
of food. @ Around 1922, McCollum and co-
workers 4 and Shipley and associates
isolated the first of the vitamin D’s, and
subsequently a number of investigators
established the various members of the
vitamin D family and the relationship of 7-
dehydrocholesterol to calciferol, ¢! By the
end of the 1920’s rickets and ostecomalacia
were considered to be deficiency diseases,
and were potentially curable and preventable
by the addition of vitamin D to the diet. ["®!
These discoveries finally led to the
fortification of milk and other foods with
vitamin D in the 1930s, and as a result of
which rickets virtually disappeared in North
America and Europe. But, unfortunately,
India and other developing countries are still
fighting the menace of these bone diseases
emanating from nutritional deficiency of
vitamin D, and nutritional osteomalacia is
the commonest among them. As per the
surveys conducted in India, 52 % of the
population surveyed had the evidence of
nutritional bone diseases. P This fact
becomes more worrisome and questions our
attitude towards health education when
reports documenting vitamin D deficiency
even in doctors and nurses from northern
latitude of India are encountered. 2%
These facts are also supported by authors
from Southern part of the country. ™ The
geographic prevalence of osteomalacia
shows that the women residing in the
northern parts of India were heavily affected
then those living in southern parts of the
country. This difference in the incidence of
osteomalacia is due to North-South gradient

of the solar ultraviolet radiations (UVR-B,
219-315 nm) which are essential for the
endogenous cutaneous synthesis of vitamin
D3. 1 synthesis of vitamin D3 in the skin
is reduced by residence at northern latitudes
distant from the equator and atmospheric
pollution. M1 The clinical diagnosis of
osteomalacia in an adult is often subtle and
is considerably more difficult to establish
than that of rickets in a child. 3% The
classic symptoms of osteomalacia are low
back pain, generalised bone pains and
tenderness, muscle weakness especially of
proximal limb girdle, difficulty in walking,
rising without support and climbing stairs,
and classic duck-like (waddling) gait due to
proximal myopathy, and in severest form,
tetany. These symptoms may mimic
fibromyalgia, polymyalgia, early rheumatoid
arthritis, or even psychosomatism. Because
unmineralized osteoid tissue is soft, it is
unable to resist weight bearing or
mechanical loads, which leads to crippling
deformities in patients with  severe
osteomalacia. Skeletal deformities such as
kyphoscoliosis, protrusion acetabuli and
limb bowing occur very late in the disease.
[0 patients with osteomalacia have clinical,
biochemical and haematological markers of
generalised  malnutrition along  with
hypocalcaemia, hypophosphataemia, low
serum 25(0H) D and secondary
hyperparathyroidism  with  significantly
raised serum parathyroid hormone (PTH)
concentration, increased urinary cyclic AMP
excretion, increased tubular  calcium
reabsorption and  decreased  tubular
phosphate reabsorption. Serum 25(OH)D is
usually low or unmeasurable, 1,25(0OH)2D
levels are usually reduced or undetectable
and 24 h urinary calcium excretion is low.
Raised serum alkaline phosphatase is the
marker of metabolic bone disease. Serum
concentration of 25(OH)D is the best
indicator for judging the vitamin D status in
patients with vitamin D-related disease
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states. ?1 The most diagnostic biochemical
feature of osteomalacia is a decreased serum
25(0OH)D in the presence of secondary
hyperparathyroidism with  unequivocally
raised serum parathyroid hormone level.

Radiological changes in bone results
from impaired mineralization and secondary
hyperparathyroidism due to calcium
deficiency. The unusual and pathognomonic
features of the osteomalacic syndromes is
the presence of Milkman’s pseudofractures,
also known as Looser’s zones The
characteristic locations of these
symmetrical, transverse, ribbon-like zones
of decreased density are present at the
concave side of the long bones, the medial
side of the neck of the femur, the pubic
rami, the ribs, clavicles, and axillary borders
of the scapulae. They are usually associated
with local tenderness and pain on activity.
The triradiate pelvis with  multiple,
symmetrical Looser’s zones in the ischio-
pubic rami without the callus in the absence
of treatment, is diagnostic of osteomalacia.
(22251 Other features include symmetrical
vertebral biconcavity and findings of high
bone turnover as intracortical porosity,
cortical striations in the metacarpals and
phalanges. Reduction in bone density is the
non  specific  observation.  Vertebral
compression fractures, femoral and true
fractures do not occur in osteomalacia unless
complicated by tertiary hyperparathyroidism
with osteitis fibrosa. In the early stages of
the disease the characteristic features of
osteomalacia may not occur and the ultimate
diagnosis in such cases is only possible on
histomorphometric measurements of bone,
which allow direct observation of the state
of mineralization and dynamics of bone
turnover. [%°!

Objectives of treatment include
subsidence of clinical symptoms and signs,
radiological and histological healing of bone
disease which has developed due to the
deficiency of 25(OH)D, with normalization

of  biochemical  abnormalities, and
achievement of adequate vitamin D nutrition
status and suppression of secondary
hyperparathyroidism.

For osteomalacia patients with
deficient vitamin D intake, treatment
involves 50,000 — 60,000 IU of vitamin D
once or twice per week, plus 1 g of
elemental calcium per day until blood
parameters returned to normal. This usually
occurs within 6 months. Patients with liver
disease and impaired 1,25 dihydroxy-
vitamin D synthesis can be treated with
daily oral doses of 1,25 dihydroxy-vitamin
D supplement (0.25-1 mg/day). The
prognosis is good if treatment is
appropriately directed at the underlying
aetiology. 1!

Low serum calcium is the earliest
abnormality to appear and to return to
normal. Looser’s zone is the first
radiological finding and is the most rapid to
heal (2-3 wk). Normalization of serum
25(0OH)D and calcium and increase in
urinary calcium excretion with
disappearance of aminoaciduria are the
important biochemical indices of healing
osteomalacia. Raised serum parathyroid
hormone,  alkaline  phosphatase  and
histological evidence of osteomalacia are the
early abnormalities and resolve slowly.
Hyperplastic parathyroid glands undergo
very slow involution and may not involute
completely in one’s lifetime and remain a
constant risk to evolve into an autonomous
adenoma (tertiary hyperparathyroidism).
Prevention of osteomalacia and rickets is
only through ultraviolet (290 to 315nm)
sunbath everyday for minimum 30 min of
unprotected skin or 400 to 800IU of vitamin
D3 orally per day. ?®

Unfortified foods naturally
containing vitamin D are limited. The best
sources are animal products and more
particularly fatty fish and liver extracts, like
salmon or sardines and cod liver oil. (%%
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Vitamin D-fortified food sources in some
developed countries include — milk and milk
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Physiol. Rev. , 3: 106-163, 1923.
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