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Paget’s Disease of Bone (PDB) — Causes
and Treatment
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For the purposes of the USMLE, it is important to be able to identify and
understand the pathophysiology of Paget's disease and how to diﬀerentiate it
from other musculoskeletal disorders. Throughout this article, you will ﬁnd the
details of Paget’s disease and the key points bolded.

Deﬁnition of PDB
Paget’s disease of bone, more commonly referred to as simply Paget’s disease, or
historically osteitis deformans is a disorder of bone metabolism.

Epidemiology of PDB
Spread of Paget’s disease
Paget’s disease is quite common in patients (males > females) over 55 years-old in
the United States of America, United Kingdom, Australia, and South Africa. The estimated
prevalence ranges from 2.3 to 9%. Paget’s disease does not occur in children. It’s

important to understand that children can have a similar but unrelated condition called
juvenile Paget’s disease, an autosomal recessive disorder causing bone dysplasia.

Pathophysiology and Histology of PDB
It is currently believed that the pathogenesis of Paget’s disease has both genetic and
environmental factors, but no absolute correlation has been determined yet. One
popular belief is that Paget’s disease can be a manifestation of a Paramyxovirus viral
infection aﬀecting osteoclasts.
Although Paget’s disease results from increased osteoclast and osteoblasts activity, you
can think of it as primarily an osteoclast disorder. The pathologic osteoclasts create an
environment of both increased bone resorption and formation – leading to pathologic
bone remodeling. This bone remodeling can be understood as a series of stages.
First stage – (mainly resorption) osteoclasts increase bone resorption and
consequently activate and increase the activity of osteoblastic bone formation.
Second stage – (balanced) increased activity of both osteoclasts and
osteoblasts cause rapid and disordered bone remodeling.
Final stage – (mainly formation) osteoclasts “burn-out” and increased
osteoblastic bone formation produce thick, sclerotic bone which fractures
easily.
Histologically, the aﬀected bone is disorganized and said to have a “mosaic” or “woven”
pattern of randomly arrayed lamellar bone with irregular cement lines (this is why the
aﬀected bone is structurally unsound and easily fractures). Osteoclasts are seen in
increased number, they have a bizarre appearance, and they are overly
multinucleated. Trabecular bone is variably thickened and lined with osteoblasts. And
normal bone marrow can be replaced with highly vascular tissue.
One analogy to think of when trying to understand Paget’s disease is a large group of
inexperienced construction workers that drank too much coﬀee. Imagine that half the
group only demolishes and the other half only builds. They are frantic and trying to
remodel a building. And because they are inexperienced, they end up tearing down
important structural parts. Meanwhile, the other half is trying to quickly patch everything
up and, since they are just as inexperienced, end up doing a horrible job. The ﬁnal
product is a building with almost no structural integrity and it collapses when a passerby
merely sneezes on it.

Clinical Manifestations and Complications of PDB
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Paget’s disease is usually asymptomatic and discovered incidentally from routine
serum chemistry or imaging studies. When symptoms do manifest, they are usually
associated with pathologic bone but can also include other systems. The most common
symptoms are arthritis, pain, and fracture. For the purpose of the USMLE, common
associations are increased hat size and loss of hearing (from narrowing of auditory
foramen) and the only abnormal ﬁnding on serum chemistry is elevated alkaline
phosphatase.
Below is a list of commonly aﬀected areas in order of decreasing prevalence (keep in
mind that there is no deﬁnitive pattern and the disease may aﬀect just one area or
several asymmetrically).
Skull
Spine
Pelvis
Lower extremity long bones
Rarely, Paget’s disease can be associated with high-put cardiac failure. This can occur
when the highly vascular tissue that replaces normal bone marrow forms arteriovenous
malformations. Another complication of Paget’s disease is an increased risk for
osteosarcoma. Remember that tumors result from a mutation leading to unregulated
overproduction of cells and with Paget’s disease, the high rate of osteoblast production
provides increased opportunity for mutation.

Diagnosis and Diﬀerential Diagnoses of PDB
Paget’s disease is diagnosed when clinical and radiographic image ﬁndings
suggestive of the disease are present. Laboratory and other tests to determine bone
turnover are not necessary. Bone biopsy is only done if there is radiographic evidence
that raises concern for malignancy or metastatic disease.

Since the main symptom is aches and pain, osteoarthritis is an important diﬀerential
that needs to be ruled out. When the presenting symptom is a pathologic fracture or
radiographic lesions are present malignancy (most commonly of the metastatic origin or
primary osteosarcoma) must be ruled out.
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Therapy of PDB
Treatment of Paget’s disease
The primary goal of treatment is to reduce pain and rate of bone remodeling.
Therefore, treatment is not always necessary; asymptomatic patients may receive
treatment if there are signiﬁcant laboratory abnormalities or radiographic ﬁndings
suggest an increased risk of complication (such as fracture or malignancy).
The USMLE will not likely test on exact treatment regimens or approaches. It is more
important to focus on indications for treatment and which pharmacological agents are
commonly used. That said, the treatment of Paget’s disease is bisphosphonates
(remember that they work by inhibiting osteoclast activity). And the main
bisphosphonates used are zoledronate, risedronate, and alendronate. Occasionally,
calcitonin is used if the patient is unable to tolerate bisphosphonates.
Bisphosphonates are also commonly used for many other bone disorders (such as
osteoporosis) and they are generally well tolerated. The most frequent adverse eﬀect is
gastrointestinal upset (patients, if prescribed oral therapy, must take the medication
in the morning on an empty stomach). An important piece of information to remember is
that GI upset greatly decreases patient compliance. Other adverse eﬀects are ﬂu-like
symptoms, musculoskeletal pain, osteonecrosis of the jaw and hypocalcemia.
Finally, the last treatment option is surgical intervention. This is reserved for cases of

advanced disease, fracture at presentation, bone deformity, malignancy, or pain persists
after pharmacological therapy. The only important fact to remember with surgery is that
the patient may have increased risk of blood loss (remember AVMs can be present).

Review Questions
The correct answers can be found below the references.
1. A 56-year-old man presents to your oﬃce complaining of occasional
headaches. He also states that for the last few months, he has noticed that he
can only use the phone on his left side. Weber and Rinne’s test reveal
decreased hearing on the right. If left untreated, this patient has an increased
risk for what?
A. Osteonecrosis of the jaw
B. Osteosarcoma
C. Osteoarthritis
D. Diarrhea
2. A 60-year-old man is brought in by ambulance with extreme pain in his right
thigh. He was playing soccer with his family when collided with his grandson
and fell. X-ray shows a mid-shaft femoral fracture. What is your next step?
A. Bone biopsy
B. Surgical intervention
C. Initiate bisphosphonate therapy
D. Obtain serum alkaline phosphatase level
3. A 57-year-old man presents to your oﬃce for his annual check-up and review
of recent laboratory results, which showed elevated alkaline phosphatase. He
has no complaints and takes no medications. What is your next step?
A. Initiate bisphosphonate therapy
B. Bone biopsy
C. X-ray skull
D. Physical exam
E. Do nothing
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