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A Case of Osteitis Deformans, b

Right clavicle not increased in size, but light and with
bony outgrowths on outer third.

Left clavicle increased in size and with osteo-porotic
features well marked.

Pelvis.—The fifth lumbar vertebra is ankylosed to sacrum
and with it to the ilia. The transverse ligaments of the hip-
joints are ossified, and numerous bony outgrowths spring from
the margins and processes of the bones. A soft tumour rises
from the interior of the right ilium close to the acetabulum,
forming a chamber (70 mm. by 35 mm.) opening into that
cavity, and appearing above the bone as a projecting mass.
The plane of the ilia is abnormally flat, all parts show advanced
conditions of the disease.

Right humerus.—Head and middle two thirds of shaft chiefly
affected, lower extremity nearly normal.

Left humerus.—Head and upper two thirds of shaft affected,
lower extremity normal. Right and left ulna and radius nearly
normal.

Hands.—Slight bony outgrowths near extremities of meta-
carpal bones and phalanges, otherwise normal.

Right femur.—The condyles alone appear normal or nearly
s0. The shaft is much increased in size, especially from side to
side ; at the middle it measures 62 mm. in diameter. Head and
neck at right angles to shaft.

Left femur.—90 mm. of lower end not enlarged, cancellous
tissue normal but surface somewhat too porous. The remainder
in same condition as theright. A section shows the medullary
cavity to be enlarged, its surface irregular and formed by
bony buttresses and plates, having a dense, smooth, ivory-
like surface ; some small masses of finely porous bone are seen
here and there. The cancellous tissue of head and neck are
replaced by osteoporotic bone.

Right tibia.—Not increased in size, but light and with
porous surface ; the internal facet is depressed, and a few slight
bony outgrowths roughen its upper extremity.

Left tibia.—Rather more than half the lower extremity of the
shaft is increased in size, and measures 17 mm. in diameter ;
in front the surface is porous, but behind a thin layer of ivory-
like bone covers its exterior.

Fibule nearly normal, surface only slightly roughened.
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adapted for clinical observation. The skeleton too makes a.
good museum specimen.

Bones from cases of this disease of more or less ancient date
may be found scattered about in museums, but they have been
observed in a vague and piecemeal way, and confounded with
deformities due to other diseases or to accidents. Sir J. Paget
(who described the condition in 1876) was the first to recognise
it as a distinct disease, putting all its symptoms together,
observing its course, and showing it to be distinct from pre-
viously known affections. Since his first series of cases was
published, so many other instances have been recorded by
different persons that the subject may be said to have lost some
of its novelty. But still its essential nature remains as obscure
and disputed as ever. I think, however, by looking at the
phenomena of this case, a few points in the history of the
disease may become clearer, even though no insight be gained
into its fundamental pathology. The principles of mechanics
will help to explain how the deformity arose.

The first fact that strikes the eye is the curvature of the long .
bones of the lower limbs, and the bending and crushing as
1t were of the spinal column. This is evidently due to the
superincumbent weight of the body, and we may draw the
conclusion that at some previous time the bones of support
had lost their normal strength or solidity. If we look at the
bones themselves to see how to account for their wealkness, we
find a definite change in their structure, sufficient, I th ink, to-
explain this yielding ; in fact, a great part of the natural firm.
bone has disappeared, and in its place is a large quantity of
porous and spongy bone. This new bone is firm enough,
though clumsy in appearance, and would not be likely to bend.
The most reasonable explanation is that the bones gave way
and altered in shape while the natural bone was being removed,
anti{ that the latter was subsequently replaced by spongy bone.

The morbid process was nearly universal, but its chief stress
seems to have fallen upon the bones about the main axis of
the body, the cranial vault, spine, pelvis, and long bones of
the lower limbs being most damaged, the face, fingers, and
toes least. The absorption and disappearance of the original
bone seems to have been the primary event in the course
of the disease, and this must have taken place not by
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any coarse process, but by very delicate interstitial changes.
The latter have affected not only the compact tissue of the
shafts, but also the cancellous tissue of the extremities of the
long bones and the short bones.

The formation of the porous bone must be regarded as
secondary, but how is its presence to be explained? Is it too
much to assume a remedial effort of nature to compensate for
the weakening of the bony supports ? for the same thing may
be seen in the curved bones of Rickets and in the formation of
callus after fractures. In fact, the new bone of Osteitis Defor-
mans bears a close resemblance to callus. Further evidence of
this being the true explanation is seen in the irregular way in
which it is distributed in places exposed to movement, strain,
and friction, e. g. in and about the vertebre and hips. The
thickening of the cranial walls seems the most difficult to explain
as a natural compensating process, but the high degree it
reaches may be accounted for by the large area of periosteum
in proportion to the size of the bones. The lengthening of
certain of the long bones, if real and not merely relative, could
of course be explained as a too copious throwing out of callus.
Against the supposition that the formation of new bone is
primary, is the fact that places escape ossification which are
naturally the seats of it in advancing age, e. g. the rib cartilages
and mid-sternal joint.

What can be the nature of the morbid process which produces
such anatomical alterations? Sir J. Paget regards it as a kind
of chronic osteitis, but I think this view is untenable without
too elastic a use of the term inflammation ; for there is no
fever and no intercurrent attacks of periostitis or other acute
inflammation occur during the course of the disease; besides,
anatomically, the appearances are not those of inflammation.

In comparing osteitis deformans with other diseases, I
would of course distinguish it from multiple exostosis; for
in this the new bone is a mere addition not a replacement.
Nor must the curvatures of Osteitis Deformans be mistaken for
those of Rickets; for except that they are both due to giving
way of weakened bones under strain, weight, or other pressure,
the two conditions present no resemblances. Rickets being
due to imperfect formation of bone during period_s of growth
only affects the growing ends and begins early in life ; whereas
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in osteitis deformans there is an atrophy of bone already long
developed, and consequently the curves are in different places.
The only diseases with an apparently real affinity to osteitis
deformans are :

1. Atrophy of bones in general paralysis, a condition which
is more or less common, but only partial, and in which the
bones show brittleness but no consecutive hypertrophy.

2. The disease most nearly allied to osteitis deformans I
would take to be osteomalacia, which is equally general and
consists in a process of osseous absorption, probably identical
in nature but more severe, so that the destruction being greater
and more rapid, there is no time for the mechanical rectifica-
tion of the bones by compensatory overgrowth. In a few mild
cases, however (vide Billroth), some small scattered osteophytes
are found. Both diseases are probably of constitutional origin,
though their causes are quite unknown ; both end at last by a
fatal cachexia, though each is liable to be aggravated by certain
complications,

Thus death in osteitis deformans may perhaps be accelerated
at last by compression of the brain, from thickening and
internal growth of the cranium, or the growth of new bone may
be so active as to burst through all restraint, and result in the
formation of well-defined tumours. as was the case in some of
Sir J. Paget’s cases as well as in the one here recorded.

It the view contended for in this paper be correct, then
osteitis deformans consists of—

1. Constitutional disease producing atrophy and absorption
of a large part of the osseous system.

R. Consequent weakening of the bones, so that they yield
when exposed to strain.

3. Compensatory strengthening by the growth of what may
be looked upon as a variety of callus.

4. The occasional formation of definite tumours.

9. A fatal cachexia.

I am indebted to my late colleague Dr. F. L. Benham for
the able assistance he has given me in the preparation of this
paper, as well as to my friends Mr. Stewart and Dr. Sharkey
for the descriptions which they have supplied me with.

p
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