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Editorial

OSTEOMALACIA

Osteomalacia is 2 metabolic bone discase
of multifacioral ctiology, all factors leading
to a defect in mineralization of mature lamellar
bope. Most imputtant is Jdeficiency of Vitamin
D.

Vitamin [) has a number of metabolites, the
naturally occurring one is Vilamin D o
cholecalciferol (Frame et al, 1978). The skin
has 7-dehydrocholesterol which is acted upon
by ultraviolet light and converted with clevage
of €9 - C10 bond in steroid ning into cholecal-
ciferol (D). This Dy is carricd via blood to
the hver and converied nlo ZI5-hydroxy-
cholecalciferol (25 (O Dy) which on rcaching
kidney under-goes a second hydroxylation 1o
form 1,25 dihydroxy cholecakeiferol (1.25
(OH), N,), Renal l-hydroxylation is stimu-
lated by many factors, important of which are,
parathyroid hormone and hypophosphatemia
1.25 dihydroxy cholecakiferol, is the most
active metabolite (Frame et al, 1978) and is
considered by some as a hormone as its synthe-
it 1 controlled by hemostatic demand
{Haussler and McCain, 1977). It stimulates
intestinal colcium absorption (Haussler and
McCain, 1977) and rate of parathormone me-
diated bonc resorption therchby increasing the
mineral on product of extra-cellular fluds
{Haussler and McCain, 1977; Mankin, 1974;
Giloneux el al., 1972)

25, hydroxy cholecaleiferal (25, (OH) D).
another meilabolite of Yiamm D, acis on
proximal renal tubules decreasing the excretion
of buth caliium and phusphate, and thus rais-
ing serum phosphate concentration and later
scrum calkium (Bordier et al., 1978). The com-
bined effect of above two metabolites is an in-
crease in serum phosphate concentration. This
alongwith direct action of 1,25 (OH); D ; on
bone enhances bone mineralization (Haussler
and MecCain, 1977), abnormality of Vitamin D
metabolism will therefore. lead 1o osteo-
malacia. In osteomalacia total mincral content
in a given volume of bone is less than narmal,
as i this condition replacement of boue of
normal contenl. removed by usual process of
bone resorption, 15 by pon-mincralized or
poorly mineralized ostenid occupying the same
volume, giving a radiographic appearance of
demineralization or better stated as “reduced
radiodensity” as mineral content of the bone

15 also reduced in osteitis fibrosa. where re-
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placement is by fibrous tissue and more loosely
textured woven bone, and 1 osteoponosis
where replacement is by a lkesser volume of
bune of normal composition. Osteoporosis and
osteomalacia frequently co-cxist and decreased
radiodensity may be equally due 1o pre-exisiing
osteoporosis and osteomalacia or both. Some-
times in osteomalacia more osteoid accumbates
than mineralized bonc is lusi. Parily minera-
lized osteoid has greater radiodensity than
marrow tissuc and thercfore roentgenograms
reveal bone to he of npormal or even of in-

creascd density (Haussler and McCamn, 1977
Mankin, 1974),

! Dltemlum because of disturbance in
Vitamin D metabolism may be due to Vitamin
l]‘tlcﬁrirn-:y. Vitamin D malabsorption. im-
paucd hepatic  25-hydroxylation, impaired
renal l-hydroxylation, and refractoriness fo
the action of Vitamin 1) associated with hypo-
phosphatemia and phosphate depletion. Fac-
tors unrelated 10 Vitamin D metabolism such
as accumulation of mincralization Inhibitors
for example pyrophosphate (Fleisch 1973)
especially its synthetic analogue Diphospho-
nates and sodium flounide in excess: and Jocal
defects in mincralization as in Fibrogenesis
imperfecta osium (Oreopoulos 1973) and axial
osteomalacia (MuCance e al., 1956) may alsn
result in ostenmalacia.

cell tumour of bone uﬂnd il o
imour v tumurngenic osteo-
malacias (Linovitz et al.. 1976)

Patients of osteomalacia usually aent
with vague skeletal pains and tundermup!tm the
region of spine, ribs, pelvis and lower extremi.
ties. Waddling gait or a bmp may result from
muscle weakness, or pain in lower extremities
or pet'fu. Long standing cases in arcas where
Vitamin D deficicocy is endemic may develop
Elbb!.li. pigeon _c*hut. or protrusio acetabuli,

wing. narrowing of birth canal, scoliosis,
Kyphosis, shortening of spine resuling in
changes in height because of vertebral COmpres-
sion. vertebral fractures are quiie uncommon.
I Ostcomalacia and osteoporosis  co-cxist
patient will have Bttle skeleial pain as com-

pared 10 spinal deformit yphosis (F
etal, 107 MK Cre

Biochemical changes in  ostenmalacia
depend on the etiological factor and slage of
the discasc and are not very conclusive, Hypo-
phosphatemis is more significant and a better

cluc for the under-lying psteomalacia than
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hypocalcemia as alkaline phosphatase may be
normal or raised The cause of raised alkaline
phosphatnse is not known. Previous explans.
tion of increased, osteohlastic activity does
not hold good as in Vitamin D deficiency cach
osteoblast is making less bone matnx than
normal. Recent suggestion is thal some ch:IEH-
cal processes in the osteoblast involving alka-
line phosphatase may be increased, alibough
the cell is unable to carry out its normal func-
tion (Frame el al. 1978)

The exact role of alkaline phosphatase in
pormal bupe formation and mineralization is
nol known. It probahly destroys inhbitors of
mineralization such as pyrophosphate or ATP
{Felix and Fleisch, 1977)

The diagnostic radiographic feature n
osteomalacia is Looser zone or pscudo frac-
tures in the ribs, public rami outer horders of
scapulae and near the end of long bones. They
are teally stress fractures not treated properly
due to minerahzation defects. They appear us
symmetrical radiolucent bands adjacent and
usually perpendicular to the periosieal surface
(Frame et al, 1978). Other features of osteo-
malacia, hke decreased radiodensily or de-
mineralization, dJefective  trabecular  pattern,
coarsened in some or replaced by a homoge-
nous ground glass appearance in others arc
non-specific. Vertebral hiconcavity, which 18
regularly distributed in vstevporosis, follow a
definite pattern in osteomalacia affecting adja-
cent vertebrae and upper and lower border of
same vertebrae (Frame et al., 1978)

Clinically, bicchemically and radiographi-
cally suspected cases of osteomalacia have to
be confirmed by bone biopsy. Undermineraliz-
ed section shows increase in number and
surface catent of osteoid scams as compared to
age and sex matched controls (Frame et al.
1978).

Previous labelling of bone with tetracy-
cline shows decrease in mineraliration from
about 5 per cent to 50 per cent (Frame et al,
1978),

Osteoblast function is impaired in osteo-
malacia as indicated by reduced appositional
rate, reduced matrin nppositional rate, increas-
ed mineralization lag time and increase Osteon
formation time. These disturbances arc preasent
from the outset. Abnormalities of osteoblast
function may also be secn in osteoporosis, but
here they are coofined to terrmnal phase of
bope formation sesulling in thin scams which
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in cortical bome have amall circumference or
perimeter (Parfitt. [976: Villanueva et al.
1966). These mini scams have reduced frac-
tional labelling with tetracycline and reduced
mineral appositional rate. However mineral
lag time is normal with no indication of mine-
ralization defect (Frame ct al, 1978). The
mineralization lag time (MLT) represent the
length of time between extracellular assembly
of bone matrix and its mineralization, and it
is normally 10 days (Bavlink et al, 1970).

Excess osteoid is also scem in ibcreased
bone turnover, as in hyperparathyroidism and
paget’s discase but miocralization and osteo-
blast function are normal

Prognosis of osteomalacia if treated pro-
perly is good. Patients with incapacitating
skeletal symptom become asymptomatic within
2-1 months ond if pot associated with osteo-
porosis. With better understanding of Vitamin
D metabolism and availability of its varous
metabholites in recent years. treatment of diffe-
ront forms of osteomalacia has improved con-
siderahly although the desirable treatment
would still be the removal of underlying cause.
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