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An auvtopsy pecformed several yours aftar his death revealed
that Brcthoven's skoll cortex was thickenad and highly
vascular? (a classie finding of Pager's disease of tha skull).
Therefore, it is probable thac his deafoess was due to the
skull changes of rhis most inverascing distass.

HISTORY

JAGRT'S DISEASE WAS RECOGNIZED BY Sir
James Paget approximately over 100 years a0,
Initially it was a rather mysterious disease,
which csused a variety of deformities as well as
fractures (which could heal quite rapidly). Besides
this problem, QOsteiitis Deformans (az it was called
by Sir James), could cause a variety of neurological
disorders such as vismal problems, deafness, etc,

1t should be emphasized that there was no reason for
recognizing the disease by physicians since there was
no way to cure the problem ap that time. Recently,
however, with the degres of availability of calcitonin
and Didronel (stidronate disodium), the disease must
.be recognized as early as possible to reverse its course,

Paget's disease has been ohserved in both sexes, and
evidence suggests that it may be familial. The incid-
ence of the disease does vary with geographic loca-
tions in sundry countries, Significant differences have
even besn noticed between cities.

Praad

The ctiology and incldence, It is known thar the
disease is caused by a slow vitus infectién. Charact-
eristic inclusion bodies are seen in osteoclast forma-
tion in Pagut’s disease. :

Some radiological surveys and pathological studies
suggest that Paget’s diseaze may be present in almost
1 percent of the populution age 50 and over. With
increasing age the problem reaches almost 10 percent
of the population after the age of 80,

The disease has been seen throughout Edtope. Since
Paget's disease has been identified, 750,000 patients
have been recognized in France, 700000 in the
United Kingdom, 250,000 in the Banalok countries,
800,000 in Germany, and 50,000 in Scandinavia, In
the United States, there are 2 million patients with
Paget's disease (150,000 of whom are asymptomatic).

This unique disease has been observed in Anglo-Saxon
arcas, as well ag in Africa. The highest incidence of
the disorder has been annotated in Enand (in the
area of Lancashirc).

Clinical findings. Paget’s disease is most frequently
seen in the ilium, femur, Jumbar spine, tibia, hum-
erus, and the scapula regpectively . It is lest commonly
found in the hands and the feet. The x<eay findings
have demonstratad the predominancy of this lesion
affecting the long bones of the patient (femur). With
the cxception of the deformities that have been
noticeable in this discase, it is of interest to recognize
what happens in the bone itself. '



Pathogenesis of Paget's distase. Within adult bone
there is a highly organized osseous structuze consist-
ing of both cortical and spongy bone where remodel-
ing occurs continuously. This is due to the presence
of two cell types with opposing actions (the osteo-
clast and osteoblast).

Osteoclaats are glant cells derived from monocytes of
bone marrow. Osteoclasts are responsible for destroy-
ing bone tissue. During this process the minerals
(which includ leium) are d. At the same
time collagen fibers from bons matrix are broken
down. As a result, amino acids and hydroxyproline
{which is derived from the breakdown of collagen) is
liberatsd. Traces of hydroxyproline can be found in
the urine of the patient with Paget's discese.

A eamt

The osteoblast is a synthesizing cell which makes
collagen fibers and other components of bofie matrix.
Furthermore, asteoblasts contribute to the process of
mineralization, causing an overproduction of alkaline
phosphatase,

The process that is observed during the production of
cortical bone is also similur to that which occurs
in the remodeling of trabeculat tissue.

Bone resnrption is brought about by the osteoclast.
Bone formation occurs from the osteoblast. In the
adulr, this activity normally leads to 2 small loss of
spongy bone (from the endosteal surfaces of cortical
bone).

The f{inal result of blast and osteoclast activity
in the aging adult is therefore to produce a small, but
gradual Joss of bone, It is just this process in the
pment with Paget's disease which rexults m the

of enjarg and

it should be mentioned that primery remodeling
disturbances in patients with Pagst’s discase sexm to
occur at the osteoclastic leve). The cells are increased
in number and in size. This leads to srregular lscunar

. cavitation in the affscted bone, during which process

Labeling with Tetracycline. Osteoblastic overactivity
can be demonstrated by labeling bone with Tetra-
cycline. First, two doses of Tetracycline are given.
Then a measure of the amount of bone deposited
between the two doses is taken.

The final result of this remodeling disturbance is to
produce 3 denge bone whoss cortical and trabecular
microstructure is weak, despite being dense.

The diagnosis. In terms of making a diagnosis, it is
important to recognize that Paget's disease can
progress for decades in the affected patient without
any obvious symptom, When the disease does become
evident, it is usually causes the patient to have pain
{in the wciﬁe bons(s) involved) .

Pain of Paget’s disease frequently comes from the
shaft of the long bones or the skuill. However, the
pain can arise from gn affected joint due to actual
enlargement, This cen lead to deformities and im-
paired movement. Ultimately the joiat loses its artic-
ular cartilage and osteoarthritis results,

Pain cen also arise ag a result of comptession of the
spinal cord or spinal nerve root due to hyp=rirophy
and enlargement of osseous structurss about them.

Vascular problems. Complications ceused by the
diversion of blood supply to the more highly vascular
diseased Pagetcid bone, somehow produce the
vuscular steal effect. In addition, the patient’s over-
lying skin is warmer. Oftentimes this increased blood
supply which overlies Pageroid bone can be recog-
nized indirectly, through the pressace of engorged
vessels (in the temporal region, for example).

X-roy ch Besid ing serum elkaline
phosphatase nnd urinary hydroxyproline, radiographs
should be obtained of the affected patient. Bone
enlargement can be striking radiegraphic findings,
Characteristics include thickening of ithe involved
bone¢ (with increase in size of the cranial cavity),
enlnlemem of vertebrae bodies (anteriorly end

incrnsed amounts of hydxoxypmlinc ue b d
TN: osteocluuc“’owncuvuy mmuhm osteoblastic
furmanon :o that they also increase in number and

,acumy Az - result, the osteoblast makes sbout twice

the normal ‘amount of bone matnx on a daily basis,

Because matrix is leyed down so rapidly it becomes
abnormal, in an undisciplined fashion. Pagetoid bone
loses its notmal organized shape, form, and structure.

ly), i d ilisc bone, with deviation,
d:l'mmlty, elongstion and bo\nng of long bones.

Laboratory findings. lncrdued serum alkaline phos-
phatase and urinary hydroxyproline reflect the
seveority of the patient’s underlying Jisease. Measuring
alkaline phosphatase is easy, but assays for urinary
hydroxyproline are quite difficult to obrain.

Blood calcium levels remain normal ot all times in



Paget's discase (since there are parallel increased
amounts of calcinm entering and Jeaving the bone).

Bone scanning is very femarkable and valuable
since it will pick up almost all the lesions which are
active, Even with all these diagnostic adjuncts,
oftentimes the diagnosis of Paget’s disease is quite
difficult, 1t is pertcularly important to remember
that whenever the patient complains of musculo-
skeletal pain in and around a joint, then Paget's
disease should be suspected.

Complications of Paget's disease. With the exception
of deformities, there are bone fragility with fracture,
as well as compression of vital organs (such as the
auditory merves). These fractures are quick to heal
and oftentimes are the first sign of the dissase.

Newrological complications of the dinease. Besides
deafness, spins} cord compression can oceur which
leads to walking difficulties with parapiegia. If the
optic foramjna are d, blindness may result,
In addition, a varying degree of abstruction may be
seen on myelography.

Vascular insufficiency alsn may play a major role in
producing spinal cord dysfunction.

Other complications of Paget's disease. Sarcoma is
one of the worst plications, but fort 1y is
rare (about 1 in 1,000). Characteristic features are
intense pain, with an x-ray showing osteolysis and
loss of normal cortical definition. Other conditions
huve been reportod to be more common a3 a result of
the exteme vascularity of bone. For example an
incresse of cardiac output may occur, ieading to
cardiac failure.

TREATMENT

Calcitonin.? Specific treatment consists of drugs
which influence osteoclastic activity. Calcitonin is a
hypocaicemic hormone secreted by the thyroid. It
works by inhibiting bone resorption. Several types of
culcitonin are ilable. These include naturs) hor-
mones (extracted from the thyroid) or synthetic

Icitonin (from sai or eel). In certain countries,
synthetic human calcitonin is aiso available.?
Calcitonin has to be given by injection (intra !

or subcutancous). Low doses are ineffective. In the
higher doses, calcitonin can suppress bone pain and
reduce alkaline phosphatase and hydroxyproline
levels by one-hall. However, calcitonin has to be given
continuously otherwise a relapse may occuf.

Side effects of Calcitonin, The use of ealcitonin is
frequently iated with or flushing of the
face (about one-fourth of the patients). Relapses may
occur despite continued treatment, This tesistance to
treatment is sometimes associated with development
of calcitonin antibodies.

Mithramycin.? This also acts on the osteoclast, but
this medication has not been used extensively because
of liver and kidney toxicity. The theory of its use is
that Paget's disease is considered to be a low-grade
peoplastic process.® Mithramycin is primarity toxic
o osteociasts.

Didronel (etidronate disodium).® Didronel has been
given orally producing effects on patients with
Paget's discase which gre similar to those which come
from calcitonin. The recommended dosage for
Didronel (EHDP) is § mg. per kilogmam of body
weight per day. Didronel should not be taken with
milk, milk products or anti-gcids; they interfere with
the intestinal gbsorption of the medication. The
length of treatment should be six months without
interruption. Improvement is usually accompanied
by decreased alkaline phosphatose and hydroxproline
Jevels (to about one-half of their initial values).

These suppressed biochemical changes may persist for
months or cven years beyond the end of the period of
treatment. Didronel and calcitonin thersfore amelior-
ate pain in Paget's disease and effeet laboratory
decreases of alkaline phosphetsse and hvdroxy-
proline. Didronel may be used prophylacticaily in
asymptomatic forms of the disease.

SUMMARY

Paget's disease affects 2 million Americans, but only
150,000 are symptomatic, Musculoskeletal pain, with
or without deformity should cause one to suspect
Paget's disease, especially if the patient's serum
alkaline phosphatase and usinary hydroxyproline
levels ate abnormally high.,

Spinal cord and cauda equina compression, deafness,
and high-output cardiac failure ase some of the more
unusual complications of Paget's disease. Sarcoma-
tous degeneration is quite rare.

The advent of the 32 amino acid polypeptide known
as Calcitonin (produced by the thyraid gland) and
Didronel (¢tidronate disodium) have altered the
clinical courss of this once incurable disease. ®
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