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Abstract The present study aimed to evaluate the preva-
lence and clinical presentation of Paget’s disease of bone
(PDB) in Japan. As PDB is a very rare disease in Japan, a
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nationwide mail survey was conducted targeting doctors in
the specialty most frequently diagnosing and treating PDB
patients in Japan. First, the literature for all case reports in
Japan published between January 1990 and December 2002
was reviewed to determine who was diagnosing and treating
PDB in Japan. This literature review for all case reports in
Japan revealed that 72.1% of cases in Japan were reported
from departments of orthopedic surgery. A nationwide two-
phase mail survey was conducted for the departments of
orthopedic surgery of 2320 general hospitals accredited by
the Japanese Orthopaedic Association. Phase 1 involved
determining how many patients with PDB were followed at
each hospital. If the answer was one or more, phase 2 of the
survey gathered information on the clinical presentation of
current patients. The mail survey yielded a final response
rate of 75.4% for phase 1 and 87.6% for phase 2. Phase 1
indicated that the prevalence of PDB in Japan is about 2.8
cases per million capita. Phase 2 revealed a slight female
predominance, lower frequency of familial clustering,
higher frequency of femoral fracture in the affected femur,
and a higher ratio of symptomatic PDB in Japan compared
with findings in countries displaying a higher prevalence of
PDB. The present epidemiological study revealed that the
disorder is extremely rare in Japanese individuals, and that
some differences exist with regard to the clinical features of
PDB between Japanese patients and patients from high-
prevalence countries.

Key words Paget’s disease of bone prevalence
clinical manifestation - nationwide mail survey - Japanese
population

Introduction

Paget’s disease of bone (PDB) is very common in elderly
Caucasian populations in Europe, the United States, and
Australia, and is well known to display distinct geographical
variation. The prevalence of PDB varies from 0.1% to 5%
in individuals, depending on the country [1-9]. While PDB
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is highly prevalent in countries such as the United Kingdom,
France, Germany, New Zealand, and Australia, prevalence
is relatively low in Northern Europe [6], and the disease is
extremely rare in Asia and Africa, where data are limited to
a small number of published case reports [10-14] and no
prevalence data are currently available.

Recent studies in Europe, North America, and New
Zealand have suggested a decline in the prevalence and an
attenuation of the clinical severity of PDB [15-18]. Al-
though a wide range of clinical manifestations is reported
among patients with PDB, including bone pain, fracture,
secondary osteoarthritis, hearing loss, and secondary sar-
coma, the precise clinical manifestations of PDB in Asia
and Africa remain unknown. Because epidemiological re-
search in countries with an extremely low prevalence of
PDB would provide valuable insights into the etiology of
PDB, by comparing patients’ clinical manifestations among
geographical areas with clearly different prevalences, the
present study sought to conduct such research in the
Japanese population.

Estimates of the prevalence of PDB have primarily been
derived from autopsies, bone scans, or radiographic surveys
of subjects investigated in hospitals, and population-based
radiological and biochemical surveys [9,19,20]. In a prelimi-
nary study, lumbar and pelvic lesions were surveyed, using
abdominal radiographs of 1000 Japanese population-based
subjects in a limited area, but the study failed to identify any
Pageticlesion. The present study therefore selected a nation-
wide mail survey to estimate the prevalence of PDB in Japan.
However, contacting all Japanese medical doctors was
clearly impractical. The nationwide mail survey was there-
fore targeted at doctors in the specialty most frequently
involved in diagnosing and treating PDB patients in Japan.
In order to determine which kind of doctor most frequently
diagnoses and treats PDB patients in Japan, a search of the
literature for case reports in Japan was conducted.

The objectives of this study were to evaluate the preva-
lence and clinical presentation of PDB in Japan.

Materials and methods
Review of published case reports of PDB in Japan

The literature was reviewed for all case reports in Japan
published between January 1990 and December 2002, to
determine who was diagnosing and treating PDB patients.
A systematic search was performed using the key words
“Paget’s disease in bone” in electronic databases (Japana
Centra Revuo Medicina). Duplication of cases was avoided
by referring to the key content of each report, and cases
were classified by the reporting affiliation as Department of
Orthopedic Surgery, Department of Internal Medicine, or
Other.

Mail survey

A mail survey was conducted from September 2002 to May
2003, proceeding in two phases. Phase 1 involved determin-
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Table 1. Sources of referral (by specialty) of 154 cases of Paget’s
disease in Japan (1990-2002)

Department Frequency listed (%)

Orthopedic surgery
Others

Total

111 (72.1%)
43 (27.9%)

154

ing how many patients with PDB were followed at each
hospital at the time of the mail survey. If the answer was one
or more, phase 2 of the survey gathered the following
information on the clinical presentation of current patients:
diagnostic procedure; age; sex; familial aggregates; types of
clinical symptoms; complications; pattern of bone involve-
ment; serum alkaline phosphatase levels; therapeutic agents
used; and prognosis. Surveys were mailed on three occa-
sions to nonresponders in order to maximize the response
rate.

Results
Review of published case reports of PDB in Japan

Use of the key words “Paget’s disease in bone” in the pub-
lished databases yielded 245 hits, representing 154 cases
after meticulous exclusion of duplicated data. These final
154 cases were categorized as 111 cases reported by Depart-
ments of Orthopedic Surgery (72.1%) and 43 cases reported
by Others (27.9%; Table 1).

Mail surveys

Becasuse PDB was diagnosed mainly at departments of
orthopedic surgery in Japan, we conducted a mail survey of
the departments of orthopedic surgery at 2320 general hos-
pitals accredited by the Japanese Orthopaedic Association.
The response rate for phase 1 of the survey was 75.4%,
revealing a total of 194 patients, including 1 Indian patient,
being followed at departments of orthopedic surgery at 162
general hospitals. The response rate for the phase 2 survey
that gathered data on the 194 PDB patients was 87.6%. Of
the 194 cases identified in phase 1, phase 2 responses were
gained for 170 cases (169 Japanese patients, 1 Indian pa-
tient). No duplication of cases was found among the 170
cases according to the obtained clinical data, age, sex, and
initials of the name, but duplication could not be excluded
from the remaining 24 cases.

Estimated prevalence of PDB in Japan

Based on 72.1% of Japanese cases of PDB being diagnosed
and the patients treated at departments of orthopedic sur-
gery, the response rate of 75.4% in the phase 1 survey, and
data from the Ministry of Public Management that the Japa-
nese population was 126008000 in 2002, the prevalence of
PDB in Japan was calculated as 2.8 per million capita, using
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Fig. 1. Age distribution of patients with Paget’s disease of bone in
Japan

Table 2. The clinical features of 169 patients with PDB in Japan

Age (years) mean = SD 64.7 £ 14.5
Sex, male/female (ratio) 78:91(0.86:1)
Familial aggregation (n = 158)* 10 (6.3%)

Symptom
Asymptomatic (%)
Symptomatic (%)
Monostotic/polyostotic (ratio)
Skeletal distribution (%)

42 (24.9%)
127 (75.1%)
87:82 (1.06: 1)

Pelvis 93 (55.0)
Spine 54 (32.0)
Femur 46 (27.2)
Skull 34 (20.1)
Tibia 25 (14.8)
Serum ALP levels (n = 164)°
Normal range 17 (10.4)
<3-fold above ULN 74 (45.1)
3- to 6-fold above ULN 49 (29.9)
>6-folds above ULN 24 (14.6)

ULN, upper limit of normal range
“Data not available for 11 patients
"Data not available for 5 patients

the following equation: 193 cases X (100% / 72.1% ) x (100%
175.4%) x (1000000 / 126008 000).

Analysis of clinical characteristics in
Japanese PDB patients

Data for the 169 Japanese patients gathered in the phase 2
study were analyzed. Among these 169 patients (age range,
26 to 92 years; mean age + SD, 64.7 + 14.5 years; Table 2),
PDB markedly increased in prevalence with increasing age
up to age 74 (Fig. 1). The male/female ratio was 0.86:1, and
only 6.3% of patients had familial clustering; 75.1% of pa-
tients were symptomatic, and the most frequent symptoms
were pain (including lumbago, coxalgia, buttock pain, and
gonalgia) followed by skeletal deformity (Tables 2 and 3).
Data regarding skeletal distribution revealed that monosto-

Table 3. Symptomatology of 127 patients with symptomatic PDB in
Japan

Lumbago 30
Coxalgia 29
Skeletal deformity 24
Buttock pain 18
Gonalgia 11
Hearing loss 8
Dental problem 5
Others 9

The total number of patients listed is more than 127 because several
patients had more than one symptom

tic and polyostotic disease exhibited almost equal preva-
lence. Commonly involved skeletal sites were the pelvis,
spine, and femur. Serum alkaline phosphatase levels were
elevated beyond the upper limit of normal in 89.6% of
patients (Table 2).

In addition to the fundamental diagnostic procedures of
radiology, bone scans, and biochemical parameters of bone
metabolic activity, bone biopsy was performed for diagnosis
in 55% of the patients. Medical management was limited
almost exclusively to the use of calcitonin and etidronate,
becaue these are the only two agents licensed for the
management of PDB in Japan. However, some doctors
have used other bisphosphonates, including alendronate,
risedronate, and pamidronate, which are approved in coun-
tries advanced in the management of PDB. Despite the high
frequency of medical management, more than half of the
patients remained symptomatic. In regard to complications,
16 patients displayed fractures, 1 developed hip osteoarthri-
tis requiring total hip replacement, 2 developed osteosarco-
mas, and 1 had malignant fibrohistiocytoma (MFH) in bone.
The most frequent sites of fracture were the hip and pelvis
(Table 4).

Discussion

PDB is known to be a very rare disease in Japan, although
its prevalence and clinical features have not been clarified.
Thus, the majority of cases of PDB in Japan tend to be
reported in the literature as case reports. This permitted us
to ascertain the sources of referral in Japanese patients with
PDB through a review of published case reports. Between
January 1990 and December 2002, 154 cases were reported
of which 72.1% were reported from departments of ortho-
pedic surgery in the country. We therefore performed a
nationwide mail survey to the departments of orthopedic
surgery of 2320 general hospitals accredited by the Japanese
Orthopaedic Association; the final response rate in this mail
survey was 75.4% for phase one and 87.6% for phase two.
These response rates may be sufficient to delineate the
prevalence of PDB in Japanese patients.

The study has revealed that the prevalence of PDB in
Japan across all ages is 2.8 per million. The prevalence of
PDB is reported to range from 0.1% to 5% in high-
prevalence countries [1-9]; thus, the prevalence in Japan is



Table 4. Treatment, prognosis, and complications of PDB in 169 Japa-
nese patients

Frequency listed (%)

Diagnostic procedures

Biopsy 93 (55.0)
Without biopsy 76 (45.0)
Treatment
No drug 26 (15.4)
NSAID 65 (38.5)
Calcitonin 105 (62.1)
Etidronate 25 (14.8)
Alendronate 15 (8.9)
Risedronate 2(1.2)
Other bisphosphonates 4(2.4)
Prognosis (n = 152)*
No symptoms 57 (37.5)
Pain decrease 50 (32.9)
Pain persistence 25 (16.4)
Complications 20 (13.2)
Complications
Fractures 16 (9.5)
Femur 10
Pelvis 2
Lumbar spine 1
Tibia 1
Unreported 2
Total hip arthroplasty 1 (0.6)
Sarcoma 3(1.8)

“Data not available for 17 patients

The sum of listed percentages for treatment is more than 100%, be-
cause this list includes drugs that were used formerly, as well as
currently used drugs

extremely low. PDB increased markedly in prevalence with
advancing age, and this age distribution is somewhat similar
to that observed in high-prevalence countries. The male/
female ratio in the Japanese population is 0.86:1, with
slight female predominance, although most studies in high-
prevalence countries have reported a slight male predomi-
nance, with male/female ratios ranging from 1.2 to 1.8
[15,16,21-22]. The frequency of familial clustering in the
Japanese population (6.3%) was lower than that of 15%-
40% in high-prevalence countries [23-25].

In the present study, 75.1% of patients were symptom-
atic, although up to 30% of PDB patients in the United
Kingdom and the United States had symptoms related to
the disease [16,22]. This study has several limitations. First,
the data were analyzed for subjects followed only at depart-
ments of orthopedic surgery. Second, these data might not
reflect the true proportion of patients with PDB in Japan,
through selection bias (missing asymptomatic patients with
PDB might result in underestimation of the overall preva-
lence of asymptomatic PDB). Despite potentially missing
asymptomatic PDB cases in this study, we consider any such
bias to be insufficient to dispel the findings of an extremely
low prevalence of PDB in Japan.

The most frequent clinical symptoms in Japanese PDB
patients were musculoskeletal pain and skeletal deformity,
findings similar to those in high-prevalence countries.
There was a slight difference in the monostotic/polyostotic
ratio among Japanese and Caucasian populations, with the
prevalence of polyostotic disease in Japan being 48.5%,
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contrasting with 66% in high-prevalence countries [26]. The
common sites of involvement were pelvis, spine, and femur,
and this distribution is similar to that seen in the Caucasian
population [27]. Serum alkaline phosphatase levels were
elevated beyond the upper limit of normal in 89.6% of
Japanese patients, a finding similar to that in high-
prevalence countries, where levels are elevated in 85% of
patients with untreated Paget’s disease [28].

Diagnostic bone biopsy was performed in 55% of pa-
tients in Japan. In high-prevalence countries, bone biopsy
is not recommended for the diagnosis of Paget’s disease
[29,30]. This tendency in diagnostic procedures probably
reflects the fact that Japanese physicians are unfamiliar with
the disease and our principal concern in diagnosis is to
exclude possible malignant bone tumor. The present study
showed that more than half of patients remain symptomatic
in Japan, possibly due to the limited number of agents
licensed in Japan for PDB treatment. It remains unclear
whether aggressive treatment of PDB to normalize disease
activity would result in fewer long-term complications, as
the only two licensed drugs, etidronate and calcitonin, did
not sufficiently alleviate pain for the majority of PDB pa-
tients. However, despite insufficient medical management
of PDB in Japan, the frequency of hip osteoarthritis and
secondary sarcoma was not high compared with frequencies
in high-prevalence countries. The ratio of arthroplasty per-
formed to frequency of hip osteoarthritis in Paget’s disease
was 1.5% in high-prevalence countries [22], while it was
0.6% in Japan. The frequency of malignant bone tumor in
PDB was between 0.1% and 5% in high-prevalence coun-
tries [22,31-33], while it was 1.8% in Japan. In contrast to
the lower frequency of hip osteoarthritis and secondary
sarcoma, that of fracture in the affected femur was much
higher in Japan than in high-prevalence countries {21.7%
(10 cases/46 cases), compared with 3% [27]}. The higher
ratio of symptomatic PBD in Japan, which might be a result
of insufficient therapeutic intervention in Japan compared
to that in high-prevalence countries, might explain some
part of this difference.

In conclusion, the present epidemiological study clarified
the prevalence and clinical manifestations of PDB in Japan,
revealing that the disorder is extremely rare in Japanese
individuals and that there are some differences in the clini-
cal features of PDB between Japanese and patients from
high-prevalence countries. Familial aggregation (6.3%) and
polyostotic PDB (48.5%) were less common in Japan than
in high-prevalence countries. Based on the results of this
study, we are currently developing a registration system for
PDB patients in Japan in order to facilitate the dissemina-
tion of knowledge to physicians of this rare disease among
Japanese.
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