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(6) the antiapoptotic oncogene Bcl-2 in pagetic bone is overexpressed.
Numerous osteoblasts are recruited to active resorption sites and produce large amounts of new bone matrix. As a result, bone turnover is
high, and bone mass is normal or increased, not reduced, unless there
is concomitant deficiency of calcium and/or vitamin D.
The characteristic feature of Paget’s disease is increased bone
resorption accompanied by accelerated bone formation. An initial
osteolytic phase involves prominent bone resorption and marked
hypervascularization. Radiographically, this manifests as an advancing
lytic wedge, or “blade of grass” lesion. The second phase is a period of
very active bone formation and resorption that replaces normal lamellar bone with haphazard (woven) bone. Fibrous connective tissue may
replace normal bone marrow. In the final sclerotic phase, bone resorption declines progressively and leads to a hard, dense, less vascular
pagetic or mosaic bone, which represents the so-called burned-out
phase of Paget’s disease. All three phases may be present at the same
time at different skeletal sites.

Common fracture sites are the femoral shaft and subtrochanteric
regions. Neoplasms arising from pagetic bone are rare (<0.5%). The
incidence of sarcoma appears to be decreasing, possibly because of
earlier, more effective treatment with potent antiresorptive agents. The
majority of tumors are osteosarcomas, which usually present with new
pain in a long-standing pagetic lesion. Osteoclast-rich benign giant cell
tumors may arise in areas adjacent to pagetic bone, and they respond
to glucocorticoid therapy.
Cardiovascular complications may occur in patients with involvement of large (15–35%) portions of the skeleton and a high degree of
disease activity (ALP four times above normal). The extensive arteriovenous shunting and marked increases in blood flow through the
vascular pagetic bone lead to a high-output state and cardiac enlargement. However, high-output heart failure is relatively rare and usually
develops in patients with concomitant cardiac pathology. In addition,
calcific aortic stenosis and diffuse vascular calcifications have been
associated with Paget’s disease.

Clinical Manifestations Diagnosis is often made in asymptomatic
patients because they have elevated ALP levels on routine blood
chemistry testing or an abnormality on a skeletal radiograph obtained
for another indication. The skeletal sites most commonly involved
are the pelvis, vertebral bodies, skull, femur, and tibia. Familial cases
with an early presentation often have numerous active sites of skeletal
involvement.
The most common presenting symptom is pain, which may result
from increased bony vascularity, expanding lytic lesions, fractures,
bowing, or other deformities. Bowing of the femur or tibia causes
gait abnormalities and abnormal mechanical stresses with secondary
osteoarthritis of the hip or knee joints. Long bone bowing also causes
extremity pain by stretching the muscles attached to the bone softened
by the pagetic process. Back pain results from enlarged pagetic vertebrae, vertebral compression fractures, spinal stenosis, degenerative
changes of the joints, and altered body mechanics with kyphosis and
forward tilt of the upper back. Rarely, spinal cord compression may
result from bone enlargement or from the vascular steal syndrome.
Skull involvement may cause headaches, symmetric or asymmetric
enlargement of the parietal or frontal bones (frontal bossing), and
increased head size. Cranial expansion may narrow cranial foramens
and cause neurologic complications including hearing loss from
cochlear nerve damage from temporal bone involvement, cranial nerve
palsies, and softening of the base of the skull (platybasia) with the risk
of brainstem compression. Pagetic involvement of the facial bones may
cause facial deformity; loss of teeth and other dental conditions; and,
rarely, airway compression.
Fractures are serious complications of Paget’s disease and usually occur in long bones at areas of active or advancing lytic lesions.

Diagnosis The diagnosis may be suggested on clinical examination
by the presence of an enlarged skull with frontal bossing, bowing of
an extremity, or short stature with simian posturing. An extremity
with an area of warmth and tenderness to palpation may suggest an
underlying pagetic lesion. Other findings include bony deformity of
the pelvis, skull, spine, and extremities; arthritic involvement of the
joints adjacent to lesions; and leg-length discrepancy resulting from
deformities of the long bones.
Paget’s disease is usually diagnosed from radiologic and biochemical abnormalities. Radiographic findings typical of Paget’s disease
include enlargement or expansion of an entire bone or area of a long
bone, cortical thickening, coarsening of trabecular markings, and
typical lytic and sclerotic changes. Skull radiographs (Fig. 426e-2)
reveal regions of “cotton wool,” or osteoporosis circumscripta, thickening of diploic areas, and enlargement and sclerosis of a portion or
all of one or more skull bones. Vertebral cortical thickening of the
superior and inferior end plates creates a “picture frame” vertebra.
Diffuse radiodense enlargement of a vertebra is referred to as “ivory
vertebra.” Pelvic radiographs may demonstrate disruption or fusion of
the sacroiliac joints; porotic and radiodense lesions of the ilium with
whorls of coarse trabeculation; thickened and sclerotic iliopectineal
line (brim sign); and softening with protrusio acetabuli, with axial
migration of the hips and functional flexion contracture. Radiographs
of long bones reveal bowing deformity and typical pagetic changes of
cortical thickening and expansion and areas of lucency and sclerosis
(Fig. 426e-3). Radionuclide 99mTc bone scans are less specific but are
more sensitive than standard radiographs for identifying sites of active
skeletal lesions. Although computed tomography (CT) and magnetic
resonance imaging (MRI) studies are not necessary in most cases,

Figure 426e-2 A 48-year-old woman with Paget’s disease of the skull. Left. Lateral radiograph showing areas of both bone resorption and
sclerosis. Right. 99mTc HDP bone scan with anterior, posterior, and lateral views of the skull showing diffuse isotope uptake by the frontal, parietal, occipital, and petrous bones.

