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Osteomalacia is a form of metabolic bone disease that can present
as chronic pain. A 36-year-old woman presented with a three-year
history of bilateral leg and back pain, and proximal leg weakness.
Repeated consultations and investigations failed to discover a
cause for her pain, and a diagnosis of chronic benign pain was
made. She was admitted to hospital where the bone scan, laboratory
investigation and bone biopsy established a diagnosis of renal
phosphate-wasting adult-onset rickets (osteomalacia). Radio-
graphs of the hip and magnetic resonance imaging revealed bilat-
eral femoral neck fractures and segmental, avascular necrosis of the
femoral heads. The patient was treated with high dose phosphate
and vitamin D with marked relief of pain. Osteomalacia should be
considered in unusual cases of intractable chronic pain.
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L’ostéomalacie comme cause de douleur
chronique

RESUME : L’ ostéomal acie est une forme de mal adie métabolique os-
seuse qui peut se présenter comme une douleur chronique. Une femme
de36 anss est présentée avec une doul eur dansles deux jambes et dans
ledosdont elle souffrait depuistroisanset, unefaiblessedanslarégion
proximale de la jambe. Plusieurs consultations et investigations n'a-
vaient pas permis de découvrir une cause a sa douleur et un diagnostic
dedouleur chronique bénigne avait été posé. Lapatiente aété admisea
I"hépital ou une scintigraphie osseuse, des épreuves de laboratoire et
unebiopsie osseuse ont permisd’ établir un diagnostic derachitismede
I"adulte avec déplétion du phosphate par voie rénae (ostéomalacie).
Lesradiographiesdelahancheet |I"imagerie par résonance magnétique
nucléaire ont révélé desfractures bilatérales du col du fémur et une né-
croseavasculaireen segmentsdestétesfémorales. Lapatientearegu de
fortes doses de phosphate et de vitamine D qui ont entrainé un soulage-
ment important de ladouleur. L’ ostéomal acie doit étre envisagée dans
les cas inhabituel s de douleur chronique rebelle.

hronic pain isacommon diagnosis and is frequently associ-

ated with unexplained weakness. We present an interesting
case of adult onset osteomal aciapresenting with chronic painand
proximal leg weaknessthat wasdiagnosed as* benign’ for several
years.

CASE PRESENTATION
A 36-year-old woman was admitted to atertiary care hospital re-
habilitation unit with an unusual wobbling gait and disabling
knee pain of five years' duration. Initially, she complained of
pain most prominent over her metatarsal headsand heels, and ag-
gravated by prolonged standing or walking. Shewastreated with
acetylsalicylic acid and orthotics, which partialy relieved her
foot discomfort. She began walking stiff-legged, which was at-
tributed to her foot pain. A bone scan showing multiple periar-
ticular areas of abnormal increased uptake involving the plantar
and dorsal aspect of theright cal caneusand metatarsal phalangeal
(MTP) joints bilaterally was interpreted as early degenerative
changeswithinflammation. Threeyearsbeforeadmissionto hos-

pital shefell and began to experience pain related to the sacroiliac
joints, posterior buttocks, left hip and down both legs, followed
soon after by proximal leg weakness. She complained of aninter-
mittent lancinating pain down her anterior thighs to her knees.
Admission to her local hospital with ‘severe low back pain and
sciatica’ for lumbar traction was not helpful. A computerized to-
mographic scan of her lumbar spine and amyelogram were nor-
mal.

She was subsequently seen by three neurologists, three
physiatrists, a rheumatologist and a neurosurgeon for the unex-
plained backache, bilateral knee pain and leg weakness. The pain
was particularly aggravated by rising to a standing posture from
either a supine or sitting position. Walking downstairs was par-
ticularly troublesome and shehad totakeonestair at atime. There
was no associated sensory defect, or any bladder or bowel com-
plaints. She would occasionally develop leg spasms which ex-
tended her knees involuntarily. She had an unusual waddling-
type gait along with slight hyperextension of the knees. Mild de-
creased range of motion of the hip joints was noted. Three sepa-
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TABLE 1
Laboratory investigations
Test (units) Value Normal
Serum phosphate on normal diet (mmol/L) <0.32 0.80-1.33
Serum phosphate during 3 g/day potassium 0.73  0.80-1.33
supplementation (mmol/L)
Serum calcium (mmol/L) 2,51 2.12-2.62
Serum 1,25 dihydroxy vitamin D (pmol/L) <10 25-120
Serum albumin (g/L) 41.6 30-48
Serum PTH (midregion) (pmol/L) 53 20-70
Serum alkaline phosphatase (U/L) 240 16-98
Serum bicarbonate (mmol/L) 21 24-32
Serum asparagine (umol/L) 171 27-111
Serum cystine (umol/L) 4 13-113
Serum glutamic acid (umol/L) 75 31-70
Serum lysine (umol/L) 127 135-287
Serum taurine (umol/L) 134 25-79
Serum creatine kinase (U/L) 22 26-140
Serum IgA and IgM Normal ~ Normal
Urinary phosphate excretion on normal diet ~ 18.6 11-32
(mmol/day)
Urinary phosphate excretion during 3 g/day ~ 63.8 11-32
phosphate supplementation (mmol/day)
Urinary calcium excretion (mmol/day) 4.1 1.3-10
Urinary protein excretion (mg/day) 275 (normal)
Urinary metabolic screen Trace of glycinuria
Urinary glucose (mmol/L) Varied from O to 14
Fecal fat excretion on normal diet 6 5.3-13.9
(mmol/day)
Ig Immunoglobulin; PTH Parathyroid hormone

rate electromyel ogram studies, conducted because of the proxi-
mal muscle weakness, revealed no abnormalities. Whether she
had an inflammatory myopathy despite a creatine phosphokinase
level of lessthen 25 U (normal 26 to 140 U) was questioned. Ini-
tial x-rays demonstrated a suggestion of periarticular osteoporo-
sis involving the proximal interphalangeal and MTP joints of
both feet. She was eventually labelled as having a variant of
chronic pain syndrome and it was recommended she undergo a
progressive exercise program. She was ill-advised that her pain
was benign and she should learn to accept it.

This patient wasfinally referred to atertiary care hospital for
an aggressiverehabilitation program to treat supposed ‘ nono-
rganic’ weakness with associated unusual gait pattern and
chronic pain. At this time she complained primarily of pain
around the patellae although pain was aso present in her back,
feet and upper extremities. Physical examination showed that she
walked very laboriously using two canes. She had a stiff-legged
gait aong with tremulousness of her legs. There were no knee
findings. There was a give-way, ratchet-type of weaknessin the
lower extremities. Sensation wasintact, and reflexeswere 2+ and
equal bilaterally. Paradoxically, sheperformed her exerciseswell
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Figure 1) Nuclear bone scan demonstrating diffuse increased bone activity
that is predominantly periarticular

while lying down, but did poorly while standing or weight-
bearing, with significant grimacing and signsof pain behaviour at
which point she appeared to be severely disabled. Thiscast suspi-
cion on the veracity of her physical complaints.

Laboratory investigation at the time of her last admission re-
vealed low serum phosphate and 1,25 dihydroxy vitamin D levels
with normal serum calcium and parathyroid hormonelevels (Ta-
ble 1). Bone minera densitiesranged from 39 to 67% of those of
normal age- and sex-matched subjects (actual values: femoral
trochanter 0.28 g/cm?, Ward's angle 0.40 g/cm?, femoral neck
0.50 g/cm?, intertrochanteric region 0.70 g/cm?, lumbar spine
0.72 g/cmz). Bone scan showed diffuse increased bone activity
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Figure 2) Radiograph of patient’s feet demonstrating severe osteopenia

involving predominantly al joints(Figure 1). Biopsy of boneem-
bedded in paraffin and plastic showed a marked mineralization
defect with predominance of osteoid and scant evidence of min-
eralization. Skeletal survey showed severe osteopenia(Figure 2).
Apparent fractures at the base of both first metacarpal s consistent
with ‘Looser’ s transformer zones' were also noted (Figure 3).

Most interesting were x-rays of her hips, which showed frac-
tures of both femoral necks with some cephalad migration of the
neck relativeto the head of the femur (Figure 4). Therewere also
large bilateral segmental subchondromatous signal abnormali-
ties on magnetic resonance imaging consistent with segmental
avascular necrosisin both femoral heads (Figure5). After consul-
tation whether she would require urgent stabilization of hip frac-
tures by pinning, the decision was made to treat her medically.
Treatment was initiated with 1 g elemental phosphorous twice
daily (supplied as sodium acid phosphate) and 1 [g alphacalci-
dol, with asubsequent increasein the phosphate doseto 3.5 g/day
and alphacalcidol to 2 [y daily over two months. Six weeks after
discharge her x-rays showed signs of recalcification. She had
noted significant improvementsin both strength and pain control.
Four months following discharge she was virtually pain-free but
still suffered from significant proximal leg weakness and still re-
quired two canes to ambulate.
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Figure 3) Radiograph showing ‘Looser’s zone” apparent at the base of the
first metacarpal bone

DISCUSSION

Thispatient’ sclinical presentation and |aboratory investigations
were consistent with sporadic hypophosphatemic rickets or os-
teomalacia. Secondary causes and associated conditions that
must be excluded in making adiagnosisinclude mesenchymal tu-
mours, chronic ingestion of phosphate binders, Fanconi’s syn-
drome, rena tubular acidosis and hypercalciuric
hypophosphatemia. Absence of either short stature, a child-
hood history of rickets, osteosclerosis or a family history of
rickets rendered a diagnosis of hereditary (x-linked) hypo-
phosphatemia unlikely.

Themajority of patientswith sporadic, adult-onset hypophos-
phatemia have bone pain, muscle weakness, gait disturbances
and characteristic x-ray changes (1). The pain isdull and poorly
localized, and is felt more in the bones than the joints. Pain is
made worse with weight-bearing and is most commonly felt in
the axial skeleton. Percussion tenderness over the shins may be
present but pain felt below the kneeis uncommon. Lequesve (2)
reported on apresentation by Mazili regarding a pseudofibromy-
algiasyndrome consisting of diffuse muscular pain, astheniaand
depressive tendency in three patients aged 30 to 42 years attrib-
uted to hypophosphatemia caused by a rena wasting phospho-
rous disorder. Lequesve (2) aso reported on astudy by Amor of
eight patients with symptoms of polymyalgia, asthenia and de-
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Figure 4) Anteroposterior pelvic radiograph demonstrating fractures of
both femoral necks with cephalad migration of the femoral neck relative to
the head of the femur

rate electromyel ogram studies, conducted because of the proxi-
mal muscle weakness, revealed no abnormalities. Whether she
had an inflammatory myopathy despite a creatine phosphokinase
level of lessthen 25 U (normal 26 to 140 U) was questioned. Ini-
tial x-rays demonstrated a suggestion of periarticular osteoporo-
sis involving the proximal interphalangeal and MTP joints of
both feet. She was eventually labelled as having a variant of
chronic pain syndrome and it was recommended she undergo a
progressive exercise program. She was ill-advised that her pain
was benign and she should learn to accept it.

This patient wasfinally referred to atertiary care hospital for
an aggressiverehabilitation program to treat supposed ‘ nono-
rganic’ weakness with associated unusual gait pattern and
chronic pain. At this time she complained primarily of pain
around the patellae although pain was aso present in her back,
feet and upper extremities. Physical examination showed that she
walked very laboriously using two canes. She had a stiff-legged
gait dong with tremulousness of her legs. There were no knee
findings. There was a give-way, ratchet-type of weaknessin the
lower extremities. Sensation wasintact, and reflexeswere 2+ and
equal bilaterally. Paradoxically, sheperformed her exerciseswell
while lying down, but did poorly while standing or weight-
bearing, with significant grimacing and signsof pain behaviour at
which point she appeared to be severely disabled. Thiscast suspi-
cion on the veracity of her physical complaints.

and aphacalcidol to 2 (g daily over two months. Six weeks after
discharge her x-rays showed signs of recalcification. She had
noted significant improvementsin both strength and pain control.
Four months following discharge she was virtually pain-free but
still suffered from significant proximal leg weakness and still re-
quired two canes to ambulate.

DISCUSSION
This patient’s clinical presentation and laboratory investigations
were consistent with sporadic hypophosphatemic rickets or os-
teomalacia. Secondary causes and associated conditions that

Figure 5) Magnetic resonance image of the hips demonstrating large bilat-
eral segmental subchondromatous signal abnormalities consistent with
segmental avascular necrosis in both femoral heads

Laboratory investigation at the time of her last admission re-
vealed low serum phosphate and 1,25 dihydroxy vitamin D levels
with normal serum calcium and parathyroid hormonelevels (Ta-
ble 1). Bone minera densitiesranged from 39 to 67% of those of
normal age- and sex-matched subjects (actua values: femoral
trochanter 0.28 g/cm?, Ward's angle 0.40 g/cm?, femoral neck
0.50 g/cm?, intertrochanteric region 0.70 g/cm?, lumbar spine
0.72 g/cmz). Bone scan showed diffuse increased bone activity
involving predominantly al joints(Figure 1). Biopsy of boneem-
bedded in paraffin and plastic showed a marked mineralization
defect with predominance of osteoid and scant evidence of min-
eralization. Skeletal survey showed severe osteopenia(Figure?2).
Apparent fractures at the base of both first metacarpal s consistent
with ‘Looser’ s transformer zones were a so noted (Figure 3).

Most interesting were x-rays of her hips, which showed frac-
tures of both femoral necks with some cephalad migration of the
neck relativeto the head of the femur (Figure4). Therewerea so
large bilateral segmental subchondromatous signal abnormali-
ties on magnetic resonance imaging consistent with segmental
avascular necrosisinboth femoral heads (Figure5). After consul-
tation whether she would require urgent stabilization of hip frac-
tures by pinning, the decision was made to treat her medically.
Treatment was initiated with 1 g elemental phosphorous twice
daily (supplied as sodium acid phosphate) and 1 [y aphacalci-
dol, with asubsequent increasein the phosphate doseto 3.5 g/day

must be excluded in making a diagnosis include mesenchymal
tumours, chronic ingestion of phosphate binders, Fanconi’ s syn-
drome, renal tubular acidosis and hypercaciuric hypo-
phosphatemia. Absence of either short stature, a childhood
history of rickets, osteosclerosis or afamily history of rickets
rendered a diagnosis of hereditary (x-linked) hypophos-
phatemia unlikely.

Themajority of patientswith sporadic, adult-onset hypophos-
phatemia have bone pain, muscle weakness, gait disturbances
and characteristic x-ray changes (1). The painisdull and poorly
localized, and is felt more in the bones than the joints. Pain is
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made worse with weight-bearing and is most commonly felt in
the axial skeleton. Percussion tenderness over the shins may be
present but pain felt below the knee is uncommon. Lequesve (2)
reported on apresentation by Mazili regarding a pseudofibromy-
agiasyndrome consisting of diffuse muscular pain, astheniaand
depressive tendency in three patients aged 30 to 42 years attrib-
uted to hypophosphatemia caused by a rena wasting phospho-
rous disorder. Lequesve (2) aso reported on astudy by Amor of
eight patients with symptoms of polymyalgia, asthenia and de-
pression, all of whom had decreased phosphorous reabsorption
by the kidneys with hypophosphatemia.

Proximal muscleweakness affecting predominantly thelower
limb girdle ranges from mild to disabling. Muscle atrophy tends
to be mild compared with the degree of weakness, and toneisre-
duced; fasciculations are absent and deep tendon reflexes arein-
creased (3). Gait disturbances are due to pain, weakness or both.
In advanced cases, a classic penguin- or duck-like waddling gait
may develop. Theonset can be at any age, but the majority of pa-
tients present between age 20 and 50 years. Fregquently the diag-
nosisisdelayed for years, which leadsto crippling deformities of
the long bones, sclerosis and kyphosis. Generalized osteopenia,
pronounced cortical thinning and multiplefractures, especialy of
the femoral neck, are common. Multiple compression fractures,
loss of truncal height and kyphosis occur approximately one to
two years after symptoms due to vertebral osteopenia(1,4). Bio-
chemically, serum calcium tends to be normal, alkaline phos-
phatase levels are normal or elevated and alow 1,25 dihydroxy
vitamin D hormone level istypical. Urinary excretion of glycine
is often elevated. Fanconi’s syndrome with aminoaciduria and
glycosuriamay be present.

The pathogenesis of the present disorder isunknown, but im-
paired reabsorption of phosphate by the kidneys has been gener-
aly accepted to play arole. Some secondary cases have been
cured by removal of mesenchymal tumours (5). Such tumours
may secrete a humoral agent that impairs renal phosphate reab-
sorption (6), inhibits 1-alpha hydroxylation and/or promotes in-
creased osteoclast-mediated bone resorption (1). Treatment
involves vitamin D and phosphate supplementation to increase
serum phosphate levels, which reverses the osteomalacia and
subsequently relieves symptoms. The main potentially serious
side effect of treatment is hypercalcemic hyperparathyroidism
(7,8). Lequesve (2) reported that Mazili noted three patients with
diffuse myalgiasecondary to hypophosphatemiaimproved clini-
cally with calcium and calcitriol. Lequesve (2) aso reported on
Amor’s presentation of eight patients with polymyalgia and as-
thenia, of whom six did well with large doses of calcitriol and
phosphorous adjusted according to the calcium and phosphorus
levels. Improvement of symptoms was delayed several months
following normalization of phosphatemia.

CONCLUSIONS
The complex pattern of skeletal and metabolic findings in the
case presented was consistent with a rare diagnosis of sporadic
vitamin D-resistant rickets, associated with impaired tubular re-
sorption of phosphate, and 1,25 dihydroxy vitamin D deficiency.
Asexpected, the clinical responseto therapy was gratifying with
rapid progressivereduction of painandimprovementin mobility.

PAIN RES MANAGE VOL 1 NO 1 SPRING 1996

@ HaiaccamtlcHroomicadi

In unusual cases of intractable or chronic pain, osteomalaciaasa
diagnosis should be considered. Leguesve (2) has proposed that
hypophosphatemia should be excluded before diagnosing fibro-
myalgia of unknown origin.
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