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I. INTRODUCTION

Hypophosphatemic osteomalacia secondary
to osseous or soft tissue tumor is an unusual
metabolic disease consisting of loss of body
weight and height, diffuse skeletal pain,
muscular weakness, and pathologic fractures
'Y Related tumor is usually reported mesen-
chymal origin except one case which was
originated from prostatic carcir;omaZ). Radio-
graphically, patients with osteomalacia show
overall radiolucent appearance in the skeletal
system and pseudofractures in the weight
bearing bones. Within the jaws, there may be
an overall radiolucent appearance, sparse and
coarse trabeculae, thinning of the inferior
mandibular border, and thinning or loss of the
walls of mandibular canal and alveoar lamina
dura on the ratdjograms3 & Laboratory features

are characterized by decreased serum phos-
phorous concentrartion, normal serum calcium
concentration, elevated serum alkaline phos-
phatase level, and decreased renal tubular re-
absorption of phosphomsl'3‘4‘5).

Tumor-induced hypophosphatemic osteoma-
lacia is interesting since surgical resection of a
coexisting tumor has resulted in reversal of
the clinical, radiographic, and labolatory fea-
tures of the osteomalacia. A few cases on the
healing of osteomalacia by excision of a coex-
isting osseous or soft tissue tumor have been
published. However, reports of such a phos-
phaturic tumor being found in the jaws” are
extremely rare.

Thus we reviewed the literature related to
the tumor-induced hypophosphatemic osteo-
malacia and report three cases of hypophos-
phatemic osteomalacia induced by the mesen-
chymal tumor of the jaw.

I. REPORT OF THREE CASES
Case 1
A 32-year-old woman was admitted to our

hospital with chief complaints of diffuse skel-
etal pain and generalized muscular weakness.
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Fig. 1. Intraoral photograph demonstrating
teeth displacement and soft tissuse
mass on the lower left molar area.

Fig. 2. Panoramic radiograph demonstrating
newly formed bony shadow on the
lower left molar area and generalized
wispy trabeculation.

Eight years prior to our examination, the
patient was diagnosed with hyperparathy-
roidism and managed, but the symptoms got
WOrse.

On physical examination, she was in severe
distress with diffuse skeletal pain and not able
to stand by herself. Body weight was 35 kg,
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and height was 145 cm. Intraorally, soft tissue
mass on the lower left molar area was
noticed(Fig. 1).

On radiographic examination, panoramic
radiograph revealed generalized wispy tra-
beculation, newly formed bony shadow, and
teeth disptacement on the lower left molar
area(Fig. 2). Periapical radiographs showed
complete loss of alveolar lamina dura around
maxillary teeth and left mandibular teeth and
partial loss around right mandibular teeth.
However, there is no evidence of involvement
on the tooth structure on the entire dentition
(Fig. 3). Occlusal radiograph showed de-
struction of lingual cortical plate, displacement
of teeth, and newly formed bony shadow(Fig.
4). Radiograph of the hands demonstrated
thinning of cortical bone, wispy trabeculation,
and multiple pathologic fractures(Fig 5). Axial
computerized tomograms demonstrated radio-
paque foci within the soft tissue mass on the
lower left molar area(Fig. 6).

Bone scan using ®™Tc-MDP revealed in-
creased uptake and scoliosis(Fig. 7). Total
body bone mineral density was markedly
decreased.

An incisional biopsy was performed. In the
biopsy specimen, interlacing fascicle of pro-
liferating fibroblastic spindled cells with
scattered woven bone and rounded/irregular
shaped bony spicules, which were partly inter-
connected, were seen(Fig. 8).

The biochemical examination showed that
the hemoglobin concentration, erythrocyte
count, total leukocytes, differential counts, -
blood urea, serum creatinine, chloride, and
potassium values were all within normal
limits. Other biochemical findings showed
hypophosphatemia with a serumn phosphorous
concentration of 1.0 to 1.5 mg/dl(normal range:
2.5-55), associated with a normal serum cal-
cium concentration of 87 to 9.9 mg/dl(normal



Fig. 8. Periapical radiographs demonstrating loss of alveolar lamina dura on entire dentition.

Fig. 4. Occlusal radiograph demonstrating
destruction of lingual cortical plate
and displacement of teeth.

range: 8.4-10.2). The serum alkaline phosphat-
ase level was 432-548 IU/L(normal range :
56-176). Renal tubular reabsorption of phos-
phorous was 62-69%(normal range: 91%). A
further study of bone metabolism revealed
normal serum levels of immunoactive para-
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Fig. 5. Radiograph of hands demonstrating

thinning of cortical bone, wispy
trabeculation, and multiple patholo-
gic fractures. )

thryoid hormone. These features led to a dia-
gnosis of osteomalacia and ruled out hy-
perparathyroidism. In view of the diagnosis,
the jaw tumor was removed surgically. Three
weeks after removal of the tumor mass, serum
phosphorus concentrations began to rise from



Fig. 6. Axial computed tomogram demon- Fig. 7. Total body bone scan demonstrating

strating radiopagque foci within the multiple increased uptake and scoliosis.
soft tissue mass on the lower left
molar area.

ey lar S
iy

Fig. 8. Interlacing fascicles of proliferating
fibroblastic cells with scattered bony
spicules(Hematoxylin-eosin stain.o-
riginal magnification, X200)

1.3 to 3.0 mg/d! and renal tubular reabsorption Fig. 9. Panoramic(A) and periapical radio-

of phosphrous returned to normal. Three graphs(B) demonstrating regenera-

months after operation, radiographic exam- tion of alveolar lamina dura and
trabeculae.

ination revealed some evidence of regeneration
of alveolar lamina dura around affected teeth
(Fig 9). Seven months later, her physical Case 2
condition had improved dramatically with' no

additional treatment. A 43-year-old man who had a 4-year

history of back pain was examined. Body weight
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Fig.10. Soft tissue mass on the upper right
vestibular area. Fig.11. Periapical radiographs demonstra-

ting increased radiolucency and
loss of alveolar lamina dura.

was 30 kg, and height was 142 cm. There was
‘a soft tissue mass on the buccal gingiva of
upper right premolar and molar area(Fig.10).
Periapical radiographs revealed loss of
density of alveolar bone, complete loss of
alveolar lamina dura on entire dentition, and
complete loss of mandibular canal(Fig.11).
Initial laboratory studies showed a serum
phosphorus concentration of 1.5 mg/dl asso-
ciated with inappropriate phosphaturia(494 mg/
24 hours). Serum alkaline phosphatase concen-
trations were higher than normal limits, but
other biochemical studies including parathyroid
hormone were all within normal limits.

Fig.12. Periapical radiographs demonstra-
ting regeneration of alveolar lamina
dura and trabeculase.

Fig.13. Periapical radiographs demonstrating wispy trabeculation and loss of alveolar lamina dura.
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Fig.14. Occlusal radiograph demonstrating
destruction of cortical plate and
pathologic fracture.

After radical resection of the tumor mass
composed of fibroblasts containing scattered
osteoclast-like giant cells, serum phosphorus
concentration dropped to within normal limits.

Radiographically, alveolar lamina dura and
trabeculae were regenerated gradually(Fig. 12).

Case 3

A A40-year-old man who had a 17-year
history of generalized skeletal pain was ad-
mitted to our hospital. Fifteen years prior to
our examination, resection of the mandibular
tumor mass diagnosed with fibrous dysplasia
was performed, and then the symptoms
disappeared temporarily. After two years, the
mandibular tumor mass and the symptoms
recurred.

Radiographic examination revealed gener-
alized wispy trabeculation, destruction of cor-
tical bone, pathologic fracture, and partial loss
of alveolar lamina dura around all the re-
maining teeth(Fig. 13, 14). Tota! body bone
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Fig.15. Interlacing fascicles of proliferating
fibroblastic spindle cells with scat-
tered bony spicules which were part-
ly interconnected and surrounded by
active osteoblasts (Hematoxylin-
eosin stain: original magnification.
X200)

mineral density was markedly decreased.

Laboratory findings showed hypophos-
phatemia with a serum phosphorus concen-
tration of 1.1 to 1.6 mg/dl, associated with a
normal serum calcium concentration of 10.6 to
114 mg/dl. The serum alkaline phosphatase
level was found to be elevated.

After radical resection of the coexisting
tumor mass consisting of interlacing fascicles
of proliferating fibroblastic spindle cells with
scattered bony spicules(Fig. 15), the clinical
and laboratory features were improved dra-
matically.

. DISCUSSION

Osteomalacia in adults, persons in whom
linear bone growth can no longer occur, is a
metabolic disease®®. It is related with vitamin
D deficiency, disorders of vitamin D me-
tabolism, acidosis, gastrointestinal disturbance,
chronic renal failure, and prolonged anticon-
vulsive drug therapy3_5). In rare cases, osteo-



malacia has been reported to be induced by
osseous or soft tissue tumor' ** . It is re-
ferred to the tumor-induced hypophosphatemic
osteomalacia.

The pathogenesis of tumor-induced hypo-
phosphatemic osteomalacia is unknown. How-
ever, the probability that these tumors el-
aborate an active humoral substance has been
increased. Such a substance could act directly
on the kidney to reduce the efficiency of its
phosphate reabsorption, or it might mediate its
influence through alterations in the metabolism
of vitamin D. Although McCance® reported the
first case of tumor-induced hypophosphatemic
osteomalcia, Prader and his associates” first
recognized the etiologic role of a tumor.

Aschinberg and his associates® performed
the experimental study on the homogenate of
the phosphaturic mesenchymal tumor. They
assumed that such a phosphaturic mesen-
chymal tumor releases an active humoral sub-
stance responsible for the development of the
bone disease. Such a substance might act
primarily on bone or on the gastrointestinal
tract by altering the absorption of calcium and
phosphorus or by interfering with normal
vitamin D metabolism.

Clinically, the patient with tumor-induced
hypophosphatemic osteomalacia demonstrates
loss of body weight and heght, diffuse skeletal
pain, and muscular weakness. According to
Linovits and his associatesm), eleven patients
with tumor-induced hypophosphtemic osteo-
malacia had symptoms with a duration ranging
from five months to four years(average 25
years). In our three cases, patients had a
duration of symptoms of 8 years in case 1, 4
years in case 2, and 17 years in case 3,
respectively. In general, radiographic features
of osteomalacia demonstrate loss of alveolar
lamina dura, thinning of cortical bone, reduced
number of trabeculae, bowing of weight-
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bearing bones, and pathologic fractures. In our
three cases, the degree of alveolar lamina dura
loss was various. It is generally accepted that
the degree of alveolar lamina dura loss de-
pends on the duration and severity of the
disease”. In the present three cases, severity of
loss of the alveolar lamina dura was not
proportional to the duration of disease. It may
be proportional to the severity of disease. Loss
of alveolar lamina dura is not a specific sign
and may occur in fibrous dysplasia, Paget’s
disease, Cushing's syndrome, or hyperpara-
thyroidism. Therefore, differential diagnosis
with clinical, laboratory and histopathological
examination is essential to rule out such
diseases. Also, complete loss of mandibular
canal was observed in all three cases. It may
be suggested that alveolar lamina dura is more
resistant to bone resorption than the cortical
plate of the mandibular canal. The resistance
of the alveolar lamina dura to bone resorption
might be partially influenced by mechanical
forces, induced by the occlusal function of
teeth!”,

Laboratory features of osteomalacia charac-

'terized by decreased serum phosphorus con-

centrations, normal serum calcium concen-
trations, elevated serum alkaline phosphatase
levels, and decreased renal tubular reab-
sorption of phosphorus are essential for
differential diagnosis from hyperparathy-
roidism, which has similar laboratory features
to osteomalacia. In contrast to hyperparathy-
roidism, patients with osteomalacia show nor-
mal concentrations of parathyroid hormone and
normocalcemia.

In the present three cases, typical clinical,
radiographic, and laboratory features of tumor-
induced hypophosphatemic osteomalacia were
noticed. However, the patients had been in-
correctly diagnosed as hyperparathyroidism in
case 1 and fibrous dysplasia in case 3. So



proper management was delayed.

Related tumors were found in the femurﬁ),
rib”, kneeg), groinm), phalynxm, radiusm, boew),
ulna", and mandible”. The histological diag-
nosis of these tumors has been reported
variously as degenerative osteoid tissuee), giant
cell reparative granuloma7), benign cavernous
hemangiornagj, sclerosing hernangiomam)

, 0Ssi-
fying mesenchymal tumorm, non-ossifying
. 12 . .
fibroma ), mesenchymal tumorlS), benign ossi-

fying mesenchymal tumorw, and giant cell

Van'etyl). Because many of these tumors have
had an undifferentiated mesenchymal origin,
making a diagnosis was difficult.

These phosphaturic mesenchymal tumors
are classified into four morphologic groups by
Weidner and associates'. One group is com-
posed of a peculiar form of mixed connective
tissue tumor that occurred predominantly in
soft tissues and contained variably prominent
vascularity and osteoclast~like giant cells.
Tumors of the remaining three groups occur in
bone and are grouped as osteoblastoma-like
tumor, nonossifying fibroma-like tumor, and
ossifying fibroma-like tumor according to their
close resemblance to tumors known to occur in
bone. According to the classification by Weid-
ner and associateslS), the tumors found in our
cases were classified as mixed connective
tissue tumor in case 2 and osteoblastoma-like
tumor in case 1 and Case 3, respectively.
However, the histological findings of the tumor
in Case 3 were consistent with fibrous dys-
plasia.

The average elapsed time from tumor resec-
tion to clinical response was 16 weeks (range
1 day to 17 months)'®. In our cases, the elaps-
ed time was 7 months in case 1, 6 weeks in
case 2, and 3 weeks in case 3, respectively.

The average interval for a chemical res-
ponse from the removal of the tumor was 6
weeks'®. In our cases, the interval from re-
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moval of the tumor mass for recovery of
serum phosphorus level was 3 weeks in case 1,
6 weeks in case 2, and 2 weeks in case3,
respectively. Radiographic examination reveal—-
ed evidence of alveolar lamina dura regene-
ration in 3 months in case 1, 6 weeks in case
2, and 4 months in case 3, respectively. In our
three cases, recovery of all patients was
relatively rapid.

V. SUMMARY

Tumor-induced hypophosphatemic osteo-
malacia has been rarely reported. The clinical
and radiographic features of tumor-induced
hypophosphatemic osteomalacia are similar to
that of hyperparathyroidism, but it is dis-
tinguished from hyperparathyroidism on the
basis of its different biochemical features, such
as normal serum calcium concentration, de-
creased serum phosphorus concentration, and
elevated serum alkaline phosphatase level”.

The importance of laboratory features of the
metabolic disease is emphasized. Since re-
section of a coexisting tumor without ad-
ditional treatment lead to prompt a increase in
serum phosphorus, recovery of clinical sym-
ptom, and remineralization of bone, an accurate
diagnosis should be established as quickly as
possible.

We have recently experienced three cases of
tumor-induced hypophosphatemic osteomal-
acia. The clinical, radiographic, and laboratory
features were dramatically improved after
resection of the coexisting tumors.
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