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Severe Proximal Myopathy with
Remarkable Recovery after Vitamin D
Treatment
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ABSTRACT: Background: Osteomalacia is an uncommon cause of muscle weakness. Our objectives were to describe features of
myopathy associated with Vitamin D deficiency and examine the contributing factors leading to osteomalacic myopathy in our region.
Methods: Patients identified retrospectively for the six year period ending in December 2006 with the diagnosis of osteomalacia and/or
Vitamin D deficiency associated proximal muscle weakness were included. They were followed in three major centers in western Saudi
Arabia. Clinical, biochemical, radiological, and electrophysiological findings were collected before and after Vitamin D treatment by
chart review. Results: Forty seven female patients aged 13-46 years (mean 23.5, SD 4.5) were included. All were veiled and covered
heavily when outside the house for social and cultural reasons. Only eight (17%) had adequate varied diet with daily milk ingestion. All
patients presented with progressive proximal muscle weakness lasting 6-24 months (mean 14) prior to our evaluation. The weakness
was severe in six (13%) patients leading to wheel chair bound states. Associated musculoskeletal pain involving the back, hips, or lower
limbs was common (66%). Osteomalcia was the referral diagnosis in only 11 patients and the remaining 36 (77%) patients were
misdiagnosed. All patients had metabolic and radiological profiles suggestive of osteomalacia. Remarkable recovery was documented
in all patients following oral cholecalciferol and calcium supplementation. Conclusions: Vitamin D deficiency is an important treatable
cause of osteomalacic myopathy in Saudi Arabia. The diagnosis is frequently delayed or missed. Screening for Vitamin D deficiency in
patients with acquired myopathy is needed to identify this treatable disorder.

RESUME: Récupération remarquable d’une myopathie proximale sévére suite au traitement par la vitamine D. Contexte : L ostéomalacie est
une cause rare de faiblesse musculaire. Nos objectifs étaient de décrire les caractéristiques de la myopathie associée a un déficit en vitamine D et
d’examiner les facteurs qui contribuent a la myopathie ostéomalacique dans notre région. Méthodes : Les patients ont été identifiés rétrospectivement
sur une période de 6 ans se terminant en décembre 2006. Le critére d’inclusion était un diagnostic d’ostéomalacie et/ou de déficit en vitamine D associé
a une faiblesse musculaire proximale. Ces patients étaient suivis dans trois grands centres de I’ouest de I’ Arabie Saoudite. Les dossiers ont été révisés
et les observations cliniques, biochimiques, radiologiques et électrophysiologiques ont été recueillies avant et aprés le traitement par la vitamine D.
Résultats : Quarante-sept patientes entre 13 et 46 ans (moyenne 23,5, écart type 4,5) ont été incluses dans 1’étude. Toutes étaient voilées et lourdement
vétues pour des raisons sociales et culturelles quand elles sortaient de leur demeure. Seulement 8 d’entre elles (17%) avaient une dicte variée et
adéquate, avec ingestion quotidienne de lait. Toutes ont consulté pour une faiblesse musculaire proximale progressive présente depuis 6 a 24 mois
(moyenne 14 mois) au moment de notre évaluation. La faiblesse était sévere chez 6 patientes (13%), au point que ces femmes étaient confinées a un
fauteuil roulant. Des douleurs musculosquelettiques au dos, aux hanches ou aux membres inférieurs étaient présentes chez 66% des patientes. Un
diagnostic d’ostéomalacie avait été posé chez seulement 11 patientes au moment ou elles avaient été dirigées a un spécialiste et le diagnostic était erroné
chez les 36 autres patientes (77%). Toutes les patientes avaient un profil métabolique et radiologique qui suggérait ce diagnostic. Une récupération
remarquable a été observée chez toutes les patientes suite a la prise d’un supplément oral de cholécalciférol et de calcium. Conclusions : Un déficit en
vitamine D est une cause traitable importante de myopathie ostéomalacique en Arabie Saoudite. Le diagnostic est souvent posé tardivement ou manqué.
Le dépistage du déficit en vitamine D chez les patients présentant une myopathie acquise est essentiel pour identifier cette maladie traitable.
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Osteomalacia is an uncommon cause of muscle weakness!=.

However, myopathy is relatively common in osteomalacia and
may be the initial feature in up to 30% of patients*. Vitamin D
deficiency is the most common cause of osteomalacia. Vitamin
D3 (cholecalciferol) is synthesized nonenzymatically in the skin
from 7-dehydrocholesterol during exposure to ultraviolet rays in
sunlight. Vitamin D deficiency can be caused by unusually low
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sun exposure combined with lack of Vitamin D fortified foods or
malabsorption. Alternatively, impaired hydroxylation of vitamin
D in liver or kidney can prevent the metabolism of Vitamin D
into the physiologically active form. Although sunshine is
abundant in Saudi Arabia throughout the year, exposure to
sunlight is avoided by local population due to excessive heat and
socio-cultural reasons. Almost all people use head cover and
Saudi women in particular adopt a strict clothing code covering
most of their body when they leave their homes’. This causes an
extra burden to the calcium balance in addition to the effects of
high parity and prolonged breast feeding®. Therefore, Vitamin D
deficiency is not unusual in our community, especially for
women during their reproductive years’. Subclinical Vitamin D
deficiency is even more common, preceding the clinical
symptoms and signs of osteomalacia®. This was documented in
several Saudi studies showing low Vitamin D levels in women
who tend to avoid sunlight and remain fully covered outdoors>?.
In our experience, osteomalacia is under recognized as a cause of
myopathy in our population leading to diagnostic delays or
misdiagnosis. Our objectives are to describe the features of
myopathy associated with Vitamin D deficiency and examine the
contributing factors leading to osteomalacic myopathy in our
region.

METHODS

Patients identified retrospectively for the six year period
ending in December 2006 with the diagnosis of osteomalacia
and/or Vitamin D deficiency associated proximal muscle
weakness were included. Patients were included from neurology
outpatient department or electromyography clinics in three major
centers of western Saudi Arabia, including King Faisal Specialist
Hospital & Research Center, King Abdulaziz Medical City, and
King Fahad General Hospital, all in Jeddah, Saudi Arabia. All
patients were evaluated and followed by a certified neurologist.
The clinical symptoms and signs were documented in addition to
detailed history including family and social circumstances.
Inquiry about sunlight exposure and detailed dietary history were
included. Clinical and neurological examination documenting
proximal myopathy and any other relevant systemic or
neurological findings were recorded. Biochemical, radiological,
and electrophysiological data were collected before and after
Vitamin D treatment by chart review. To diagnose osteomalacia,
patients had at least two of the following abnormalities: low
plasma calcium, low plasma phosphate, elevated alkaline
phosphatase, or a radiographic finding suggestive of
osteomalacia'®. Serial clinical assessments were conducted by
the treating neurologist to define the clinical outcome.

RESuULTS

Forty seven female patients with proximal muscle weakness
associated with Vitamin D deficiency were included. Their ages
ranged between 13-46 years (mean 23.5, SD 4.5). Most patients
(81%) were living in the southern region of Saudi Arabia. All of
the women were veiled and covered heavily when outside the
house for social and cultural reasons. Only eight (17%) had
adequate varied diet with daily milk ingestion. All patients
presented with progressive muscle weakness, proximal more
than distal. The duration of their symptoms before our evaluation
ranged between 6-24 months (mean 14). Osteomalcia was the
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referral diagnosis in 11 of these 47 patients. The remaining 36
(77%) patients were misdiagnosed and referred to neurology or
electromyography (EMG) for further evaluation of their
weakness. Common misdiagnoses included orthopedic disorder,
psychiatric disorders, and inherited myopathy. The proximal
weakness was severe in six (13%) patients leading to wheel chair
bound states. The weakness was moderate in 22 (42%) patients
with significant restriction of activities of daily living, but with
continued independent mobility. As well, difficulties in rising
from a chair, inability to ascend stairs, and diffuse muscle pain
were the main clinical symptoms in these patients. Other
associated symptoms are summarized in the Table and included
back pain, bone pain, carpopedal spasm, and growth deficiency.
Four patients were previously diagnosed with celiac disease and
two were chronically using carbamazepine for epilepsy. Family
history of osteomalacia was positive in 11 patients (23%).

Detailed laboratory investigations included complete blood
count and differential, ESR, hepatic and renal profiles, thyroid
function test, parathyroid hormone, serum calcium, phosphate,
alkaline phosphatase, albumin, creatine phosphokinase, and 25-
hydroxy Vitamin D3. All patients had metabolic profile
suggestive of osteomalacia with low-normal serum calcium
(=2.1mmol/l), low serum phosphate (<0.7mmol/l), and high
serum alkaline phosphatase (>700mmol/l). Low 25-hydroxy
Vitamin D (<20 nmol/l) and high parathyroid hormone were
documented in 90% of patients. The levels of these biochemical
parameters did not correlate with the severity of muscle
weakness. Creatine phosphokinase was normal in all patients.
Radiologically, osteopenia was documented in 90% of patients
and Looser zones (pseudofractures) were found in 13 (28%)
patients (four in the ribs, three in the pelvis, three in the femur,
and three in the vertebrae). Nuclear medicine bone scans in 4 of
these 13 patients showed homogenous tracer uptake in the
skeleton with multiple focal areas of increased tracer activity
representing Looser zones. Electromyography was performed on
all patients and revealed increased insertional activity and small
polyphasic waves suggestive of myopathic process. No
fibrillation potentials were noted. Motor and sensory nerve
conduction studies revealed normal distal latencies and
conduction velocities. Muscle biopsy was performed in one
patient, where the diagnosis was initially missed, and showed
non-specific muscle fiber atrophy without degenerative changes.
After establishing the diagnosis of osteomalacia, all patients
were placed on oral cholecalciferol (800 IU/day) and calcium
supplements (1200 mg/day). Follow-up assessment confirmed
the remarkable recovery of their muscle strength and resolution
of their other musculoskeletal symptoms within three months.
Patients were followed for up to two years (mean 13 months, SD
4.6). After many months of disability, wheelchair bound patients
were ambulating independently. Treatment was maintained for
four to six months (mean 5.4) along with treatment of underlying
etiologies.

DiSCcUSSION

Our study highlights that osteomalacia is an important
treatable cause of proximal myopathy in young women. Such
weakness is commonly missed or delayed and therefore may
progress to a severe stage causing severe disability. Vitamin D
deficiency is the most common cause of osteomalacia resulting
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Table: Presenting and associated clinical features of our patients

Symptoms & Signs
Progressive proximal muscle weakness

Gait disturbances

Diffuse musculoskeletal pain (hips & lower limbs)

Back pain
Carpopedal spasm

Growth deficiency*

Number / Total Percentage
47147 100%
47147 100%
31747 66%
15747 32%

6/47 13%
3/47 6%

* When both weight and height were 2 SD below the mean for age.

usually from limited sun exposure, dietary deficiency, or
gastrointestinal disease''"'. Limited sun exposure occurs in the
northern latitudes, home bound people, dark skinned individuals,
heavy sunscreen users, and those who have limited exposure for
social, cultural, or health reasons'"!>. Excessive clothing and
covering was the case in most of our patients (81%), who lived
in the less urbanized southern region of Saudi Arabia. This
association was described by several authors'>!7. Veiled women
when compared to unveiled women with similar dietary habits
were more likely to be Vitamin D deficient. Another study from
Turkey compared the degree of veiling with the severity of
Vitamin D deficiency and found a direct relationship'®. The
authors concluded that it was related to a combination of lack of
sun exposure due to traditional dress, dark skin color, and poor
dietary habits!®. Only 17% of our patients had adequate varied
diet. Malabsorption after gastric bypass, gastrectomy, or due to
celiac disease is an important cause of osteomalacia?®?!'. Four of
our patients were previously diagnosed with celiac disease.
However, osteomalacia can be the presenting feature of celiac
disease?”?3. These patients are more likely to develop
osteomalacia if they were also sunlight-deprived®*. In addition,
two of our patients were on chronic carbamazepine therapy for
epilepsy, which is known to accelerate hepatic degradation of
Vitamin D and increase biliary excretion?2°. It is also possible
that the osteomalacia in these patients resulted from combination
of drug effect and poor dietary intake, coupled with lack of sun
exposure. Other contributing factor in our cohort could be
genetic as 23% had a positive family history of similar
complaints. However, shared environmental and socio-cultural
factors are the most likely etiology amongst these families.
Osteomalacia may present with diffuse musculoskeletal pain
and muscle weakness?”?. The mechanism of weakness is not
known, however, it is likely that high levels of parathyroid
hormone, hypophosphatemia, and low levels of calcitriol all
contribute. An elevation in serum alkaline phosphatase with a
low-normal plasma calcium concentration are clues to the
diagnosis®3!. However, the best laboratory indicator of Vitamin
D adequacy is the serum 25-OH Vitamin D concentration as
clinical myopathy may be present before the development of
biochemical signs of bone disease. The serum creatine
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phosphokinase level is usually normal. Radiologically, reduced
bone density with thinning of the cortex is the most common
finding, which was seen in 90% of our patients. Looser zones
(pseudofractures) are the characteristic radiologic finding in
osteomalacia®’. They are fissures or narrow radiolucent lines
with sclerotic borders lying perpendicular to the cortical
margins, seen in 28% of our patients. Looser zones can also be
seen more readily with bone scans where they appear as hot
spots®2. This was documented in 4 of our 13 patients with Looser
zones. The EMG is normal or may show mild "myopathic" motor
unit potentials without fibrillations. Muscle biopsy is not
indicated and if done, shows nonspecific findings including type-
2 muscle fiber atrophy®*. The response to treatment in
osteomalacic myopathy is dramatic. It was most remarkable in
our wheel chair bound patients. After many months of disability,
they were able to ambulate independently and function normally
with a simple medical treatment.

There are several limitations to our study. Our sample was
identified retrospectively from referrals to neurology or EMG
services. Therefore, it is possible that our sample is not very
representative as some patients may be missed or identified and
managed by the primary care physician. However, our sample is
large and varied. No men were included as this disorder is
extremely uncommon in men because of adequate sun exposure.
The socio-cultural factors causing females to excessively cover,
do not apply to men in our region. Another limitation of our
study is the lack of formal documentation of the actual muscle
strength and its improvement post-therapy. However, all patients
had significant weakness with dramatic recovery after treatment.
We conclude that osteomalacia should be recognized as a
treatable cause of myopathy with an excellent clinical outcome.
The diagnosis is frequently delayed or missed. Screening for
Vitamin D deficiency in patients with acquired myopathy is
needed to identify this treatable disorder.
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