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Osteomalacia in adolescents presenting as proximal myopathy
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Abstract
We report three adolescent patients with osteomalacia who presented initially with clinical
features consistent with proximal myopathy. All patients had low serum level of 25 hydroxy
vitamin D. Furthermore, radiological investigations confirmed osteomalacia. Myopathy responded well to appropriate treatment of osteomalacia. Possible pathophysiologic explanation of myopathy in patients with osteomalacia is discussed, and this report highlights that
osteomalacia is an important treatable cause of proximal myopathy in adolescents.
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Introduction
Rickets and osteomalacia are two distinct conditions arising from the common event of mineral insufficiency.
Rickets is often referred to as failure of mineralization of
a growing bone, whereas osteomalacia indicates failure of
a mature bone to mineralize [1]. In developing countries,
vitamin D deficiency rickets is still considered as a major
community health problem in infants and children. Likewise, Osteomalacia is reported with increasing frequency
among adolescents [2-6]. Despite having economic affluence and adequate sunlight all over the year, rickets and
osteomalacia emerged as a significant risk for Saudi children and adolescents [7-11]
Proximal myopathy may occur in association with several
muscle diseases. However, myopathy associated with endocrinopathies is rare. Vitamin D deficiency is an unusual
cause of myopathy [12-17]. This causative association
can easily be overlooked although the condition is readily
treatable.
In this article, we present our experience with three adolescent patients with osteomalacia who presented with
proximal myopathy. Our patients responded to vitamin D
therapy. This report elucidates the importance of considering rickets and osteomalacia in the assessment of patients presenting with myopathy.
Case 1
A 15-year-old female presented to our endocrinology
clinic with history of progressive weakness, fatigability
and lethargy. Her condition worsened in the last two years
Curr pediatr Res 2012 volume 16 Issue 1

prior to presentation to our clinic. She complained of difficulty in climbing stairs and standing up from sitting position. She had been on regular family diet with low milk
intake. She reported minimal sun exposure in her daily
life. She had no symptoms to suggest malabsorption, liver
and renal diseases. She has no history of fracture. Examination revealed a fully conscious, alert girl with stable
vital signs. Growth assessment indicated that her weight
was 48 kg at 50th centile, and her height was 152cm at
25th centile. She had no dysmorphic features. Cardiovascular, chest and abdomen examination was normal. Examination of the central nervous system revealed normal
higher centers and cranial nerves. Patient had waddling
gait, was unable to rise from squatting position with
proximal muscle weakness which was easily demonstrated by failure to overcome mild resistance at lower
limbs and by moderate resistance at upper limbs. There
was no evidence of muscular atrophy or tenderness either
in the upper or lower limbs. Deep tendon reflexes and
sensation were intact.
Laboratory investigations showed normal complete blood
count (CBC), ESR, renal function , blood gas , liver function, CPK, celiac screening and thyroid function. Serum
corrected calcium was 1.68 mmol/l (N= 2.1-2.55), phosphorus 1.06 mmol/l (N= 0.87-1.45) and ALP, 1325 U/L
(N= 50-136). PTH was normal while 25 hydroxy vitamin
D was very low as shown in Table 1. X-ray of skeleton
showed severe generalized osteopenia with no fractures.
DEXA scan of the spine and long bones confirmed osteopenia with T score < -2.5 SD below expected mean for
sex and age . EMG was normal. In view of confirmed
osteomalacia biochemically and radiologically, our pa57
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tient was commenced on alphacalcidiol one microgram
twice daily for two months. After which the patient improved dramatically in terms of mobility, muscle power
and feeling of well-being.
Case 2
A 13-year-old girl presented to our pediatric neurology
clinic with leg pain and progressive difficulty in walking
for two years. She had difficulty in standing up from a
sitting position as well as in climbing stairs. Later, she
developed leg deformity of both lower limbs. She had no
history of renal, gastrointestinal or liver disease. Examination showed a well nourished girl with no dysmorphic
features. Her weight was 50 kg at 50th centile and her
height was within the predicted genetic height 140 cm at
10thcentile. All systems were normal apart from a waddling gait, knock knees and reduced muscle power to
grade four in both upper and lower limbs with proximal
muscles more affected than distal muscles. Routine investigations including CBC, CPK, renal, liver and thyroid
functions were within the normal limits. Bone profile
showed hypocalcaemia, hypophosphatemia together with
high ALP. 25-hydroxyvitamin D was low and PTH was

elevated as shown on Table 1. X-ray showed generalized
osteopenia. EMG showed non-specific changes. Based on
these abnormal biochemical and radiological findings our
patient was diagnosed as osteomalacia secondary to vitamin D deficiency. She was treated with vitamin D, calcium, and phosphate supplements. She responded well to
treatment. Muscle power and gait returned to normal
within two months of therapy.
Case 3
A 13-year-old girl presented to the Neurology Clinic with
severe proximal muscle weakness for three years. She
could not climb stairs, stand from sitting position and was
bound to wheel chair most of the time. Clinical examination confirmed presence of proximal myopathy affecting
both the upper and lower limbs. Routine laboratory
workup for proximal myopathy was normal including
CPK. Bone profile revealed low calcium, low phosphorus, high ALP together with low 25 hydroxy vitamin D as
shown in Table. X ray showed severe osteopenia with no
fractures. Few months following treatment with vitamin
D and calcium, our patient improved and was able to walk
and perform her daily activities unassisted.

Table1. Biochemical profile of patients with Osteomalacia
Parameters

Normal range

Patient 1

Patient 2

Patient 3

Total protein
Albumin
Total calcium
Corrected calcium
Phosphorus
ALP
25 hydroxy vitamin D
PTH
CPK

60-80 g/L
30-50 g/L
2.1-2.55 mmol/L

76
40
1.68
1.7
1.06
1325
1
7.26
71

78
36
1,96
2.04
0.85
1052
11
272
46

75
45
2.05
1.95
0.8
774
13
15.24
94

0.87-1.45 mmol/L
50-136 U/L
23-113 nmol /L
1.65-6.9 pmol /L
30-200 mmol/L

Discussion
Vitamin D deficiency is the commonest cause of osteomalacia in adolescents. It is usually caused by low intake
of vitamin D and calcium or resulting from limited sun
exposure [18,19]. In Saudi Arabia , the exposure of people, especially females, to the sun is limited, despite of
abundant sun light for different reasons including sociocultural factors and lack of awareness of the importance of sun exposure for bone health(9). Several studies
from Saudi Arabia showed that vitamin D level tend to be
low among the general population especially children and
females [11,2].
In this report we describe three females with clinical and
radiological evidence of osteomalcia who presented with
symptoms and signs suggestive of proximal myopathy.
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The association of vitamin D deficiency and myopathy
can easily be overlooked in young adults as the signs of
osteomalacia are not readily recognized compared to the
clinical features of rickets in young children. CPK level
was normal in our three patients whereas it is usually elevated in primary muscle diseases and is remarkably raised
in muscular dystrophies. Normal CPK in the context of
clinical evidence of myopathy may alert physicians to
think of vitamin D deficiency as being the underlying
cause. Few previous studies reported the association of
myopathy with vitamin D deficiency [14-17]; and the response to treatment in our patients was remarkable in
agreement with these reports [14-17]. This may be explained by the severe and long standing deficiency of vitamin D.
This present report provides further clinical evidence that
vitamin D deficiency is implicated in the pathogenesis of
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myopathy. However, the exact mechanism of muscle
weakness in vitamin D deficient individuals is poorly understood [14,20]. It has been well established that vitamin
D plays an essential role in the regulation of calcium and
phosphate homeostasis and in bone development. Clinically vitamin D is known to exert its function on target
organs, such as intestine, kidneys, parathyroid glands, and
bones. Over the last two decades, however, there has been
increasing evidence that vitamin D plays an important
role in many other tissues including skeletal muscle (14,
15,17,20]. Early clinical descriptions of a reversible
myopathy associated with vitamin D deficiency and or
chronic renal failure recognised a potential association
between vitamin D and muscle [14,15,17,20]. The identification of the vitamin D receptors (VDR) in muscle cells
provided further support for a direct effect of vitamin D
on muscle. Recent studies on animal cell culture have
advanced our understanding of some of molecular
mechanisms through which vitamin D targets skeletal
muscle, however, much remains to be characterised [20]..
Clinically, patients with parathyroid excess (such as hyperparathyroidism) share similar symptoms of muscle
weakness and fatigue as in vitamin D deficiency. Furthermore, muscle biopsies demonstrate atrophy of type II
muscle fibre in patients with PTH excess [20]. The question of whether vitamin D deficiency itself or secondary
hyperparathyroidism is the primary cause of muscle abnormalities is still not fully answered [21]. Low vitamin
D levels stimulate PTH production and PTH may have
direct effect on skeletal muscle. Studies in animals have
demonstrated that PTH induces muscle catabolism, reduces calcium transport and impair mitochondrial fatty
acid oxidation in skeletal muscle [14,15,17,20]. All these
may contribute to the development of myopathy associated with excess parathyroid hormone.
In conclusion, proximal myopathy is an uncommon but
important feature of osteomalacia or rickets. In this article we highlight the importance of considering rickets or
osteomalacia as one of the differential diagnosis of any
patient who presents with muscle weakness.
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Parathyroid Hormone
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