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Abstract

Background Although numerous studies describe the

clinical characteristics of idiopathic osteonecrosis of the

femoral head (ONFH) in specific study populations, these

have not been confirmed in countrywide studies.

Questions/purposes We therefore determined: (1) the

annual number of patients seeking medical care and num-

ber of patients newly diagnosed; and (2) the distribution of

the age and gender of the patients, potential causative

factors, severity of the disease, and operative procedures

performed.

Patients and Methods We conducted a nationwide epi-

demiologic survey in 2005. The survey included all

orthopaedic departments in Japan by stratified random

sampling according to the number of beds.

Results The number of patients who sought medical care

for idiopathic ONFH during 2004 was estimated to be

11,400 (95% confidence interval, 10,100–12,800). We

obtained clinical information from 1502 of these patients.

The peak in age distribution occurred in the 40s. Potential

causative factors were systemic steroid administration

(51%) and habitual alcohol use (31%). Hip replacement

was the most frequently performed procedure (65%).

Among patients with a history of systemic steroid admin-

istration, systemic lupus erythematosus was reported most

frequently (31%) as the underlying disease. Among

patients younger than 40 years, steroid use was the most

prominent potential causative factor (60%), and hip

replacement frequently was performed (45%). A greater
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proportion of patients with no history of steroid or alcohol

use was observed among patients 65 years or older (41%).

Conclusions In addition to the disease burden of idio-

pathic ONFH in Japan, our results confirmed the

importance of developing preventive and treatment strate-

gies, especially among the younger population.

Level of Evidence Level IV, prognostic study. See

Guidelines for Authors for a complete description of levels

of evidence.

Introduction

ONFH is not a specific disease entity, but rather the final

common pathway of a series of conditions leading to

impairment of the blood supply to the bone [12, 15].

Numerous studies have revealed the clinical characteristics

of idiopathic ONFH in specific study populations, including

for pregnant women and patients with rheumatoid arthritis,

cancer, or multifocal osteonecrosis [4, 5, 11, 16, 21, 24].

Although these findings document potential causative fac-

tors, they have not been confirmed on a countrywide basis.

Knowing the frequency of causative factors might be useful

for developing preventive measures. Information regarding

age distribution would help to establish appropriate treat-

ment strategies for different age groups.

In Japan, the Ministry of Health and Welfare (later, the

Ministry of Health, Labor and Welfare) established special

measures against so-called ‘‘intractable diseases’’ in 1972.

These are defined as a rare disease whose cause has yet to

be determined, and for which there still is no established

therapy. The program includes promoting research activi-

ties, eliminating patients’ copayments for medical

expenditures, and developing the necessary medical facil-

ities. Under this program, the Research Committee on

Idiopathic Avascular Necrosis of the Femoral Head was

established in 1975 (after 1982, the Research Committee

on Idiopathic Osteonecrosis of the Femoral Head), and

nationwide surveys regarding descriptive epidemiology of

idiopathic ONFH were conducted four times previously [1,

8, 14, 18, 19]. However, we believed these findings needed

to be updated to reflect the most recent epidemiology of the

disease and to confirm previous findings. Thus, a fifth

nationwide survey was conducted to clarify the descriptive

epidemiology of idiopathic ONFH during 2004; the study

was performed cooperatively by the Research Committee

on Idiopathic Osteonecrosis of the Femoral Head and the

Research Committee on Epidemiology of Intractable

Diseases.

We sought to determine: (1) the annual number of

patients seeking medical care and number of patients newly

diagnosed; and (2) the distribution of the age and gender of

the patients, potential causative factors, severity of the

disease, and operative procedures performed.

Patients and Methods

The survey consisted of two queries; the first query esti-

mated the number of patients seeking medical care, and the

second query revealed their demographic and clinical

features. We performed the survey according to the stan-

dardized procedure proposed by the Research Committee

on Epidemiology of Intractable Diseases in Japan. The

overall method was described previously [17]. The study

protocol was approved by the ethics committee of the

Graduate School of Medical Science, Kyoto Prefectural

University of Medicine as representative, which was the

affiliation of the chair of the Research Committee on Idi-

opathic Osteonecrosis of the Femoral Head in 2005.

We selected the survey targets from all the orthopaedic

departments in Japan by stratified random sampling. Two

hospital lists were used as the sampling frame: Byoin-

Yohran (primary use), and Iikukikan-Meibo (supplemen-

tary use) in Japanese. The lists are widely available in

electronic database form and list all the hospitals from north

to south in Japan. Stratification was conducted according to

the number of hospital beds. Sampling fractions were as

follows: general hospitals with 99 or fewer beds (5%); 100

to 199 beds (10%); 200 to 299 beds (20%); 300 to 399 beds

(40%); 400 to 499 beds (80%); 500 or more beds (100%);

and university hospitals (100%). For example, regarding a

strata of general hospitals with 200 to 299 beds, we ran-

domly selected one orthopaedic department and then

selected the next one by a five-department interval, yielding

20% of the sampling fraction. Forty-six departments that

treated a large number of patients with idiopathic ONFH

were included by 100% of sampling fractions.

We began the first query in January 2005. The selected

departments for survey targets were asked by mail to report

the total number and gender of patients who visited for

idiopathic ONFH from January 1 to December 31, 2004.

Because we did not collect information other than the total

number and gender of patients seen in the department,

informed consent was not obtained in the first query. In the

first query, 999 departments were sampled as survey targets

from 4722 intended departments in Japan, and 577

departments (58%) responded. We received reports for

5612 patients with idiopathic ONFH from 327 departments

that confirmed they had a patient(s).

The diagnosis of idiopathic ONFH was based on the

revised criteria proposed by the Research Committee on

Idiopathic Osteonecrosis of the Femoral Head in Japan [22].

Briefly, the criteria comprise five findings: (1) collapse of

the femoral head (including crescent sign) without joint
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space narrowing or acetabular abnormality on radiographic

images; (2) demarcating sclerosis in the femoral head

without joint space narrowing or acetabular abnormality;

(3) ‘‘cold in hot’’ on bone scans; (4) low-intensity band on

T1-weighted MRI (band-like pattern); and (5) trabecular

and marrow necrosis on histology. Idiopathic ONFH was

diagnosed if the patient fulfilled two of these five findings

and did not have bone tumors or dysplasia. These criteria

for diagnosis had 91% sensitivity and 99% specificity when

histologic diagnosis was used as the gold standard [23].

Although steroids and alcohol are known risk factors, we

regarded steroid-induced osteonecrosis and alcohol-

induced osteonecrosis as idiopathic ONFH in our survey

because their causal mechanisms have not been fully

established. A reminder letter was sent in March to

departments that had not returned answers.

Accounting for the selection rate and response rate to

the survey, we estimated the total number of patients

seeking medical care according to the following formula:

the estimated total numbers of patients = reported number

of patients/(selection rate 9 response rate) = reported

number of patients/(number of reporting departments/

number of total departments). Additionally, the 95% con-

fidence interval (CI) was calculated with an assumption of

multinominal hypergeometric distribution [6, 7, 17].

If a department responded that it had a patient(s) in the

first query, we sent a second query consisting of structured

questionnaire (Appendix 1, English translation of the ori-

ginal form; Appendix 2, in Japanese as the original form)

to collect data regarding clinical characteristics of each

patient. The questionnaire consisted of the following items:

gender, date of birth, date of disease onset, date of disease

diagnosis, presence of abnormal findings at the time of

diagnosis (hip radiograph, bone scintigram, MRI, bone

biopsy), type and stage of disease, potential causative

factors (history of systemic steroid administration, history

of habitual alcohol drinking, both histories, neither of the

histories), underlying illness for which the patient received

steroid therapy (in case of a positive history of systemic

steroid administration), date of operation, and operative

procedure. To reduce the efforts of physicians in each of

the departments, and to sample approximately 50% of total

cases, we asked for information for patients born in odd

months. In the second query, of the 327 departments that

confirmed they had a patient(s) in the first query, 178

departments (46%) provided detailed data for 1616

patients. Patients with even-numbered birth months

(n = 31), whose first visit to a department was in 2005

(n = 18), who were regarded as having secondary ONFH

based on information from the questionnaire (n = 55),

whose last visit was in 2003 or earlier (n = 8), and for

whom there was a later request for exclusion from the

participating departments (n = 2), also were excluded.

Consequently, we obtained detailed clinical characteristics

for 1502 subjects in the second query.

The working group of the Research Committee on Idi-

opathic Osteonecrosis of the Femoral Head in Japan

proposed the revised classification of disease types and

stages in 2002, which has been widely used in Japan since

its introduction (Table 1) [22]. Thus, we asked physicians

in each of the departments to apply the new classification

even if the diagnosis was established earlier than 2002.

Briefly, necrotic lesions were classified into four types (A,

B, C-1, and C-2) based on their location on T1-weighted

MRI or radiographic findings. Staging (1, 2, 3A, 3B, and 4)

was defined by AP and lateral views of the femoral head on

radiographic images such as demarcating sclerosis, col-

lapse of the femoral head (including crescent sign), or

osteoarthritic changes.

In the second query, we also sent reminder letters to

departments that had not responded. Additionally, we

asked the departments that had responded to confirm or

revise fill-ins if the previously returned questionnaire had

missing information or lacked consistency. Although

detailed information regarding clinical characteristics was

collected in the second query, informed consent was not

obtained from each patient because anonymity was main-

tained throughout the second query. Only the department,

and not the investigators, could identify the patient if they

were asked to confirm or revise fill-ins. If there were

missing data even after confirmation or revision, the data

were considered as ‘‘not filled-in’’.

Results

Based on the results from the first query, we estimated that

the number of patients who sought medical care during

2004 was 11,400 (95% CI: 10,100–12,800). Of the 1408

patients with available information on the date of diagnosis

in the second query, 275 (19.5%) were newly diagnosed

during 2004. If these patients were regarded as new

patients, the number of new patients per year was estimated

to be 2200 (11,400 9 0.195), taking into account the

results of the first query.

Among 1502 subjects whose detailed information was

obtained in the second query, the peak in age distribution

occurred in the 40s (Fig. 1). The gender ratio (male/female)

was 1.4 (820/582). In male subjects, the peak in age dis-

tribution also occurred in the 40s, whereas in females, the

peak occurred in the 30s. The potential causative factors of

ONFH were: systemic steroid administration (steroid-

induced) (51%); habitual alcohol use (alcohol-induced)

(31%); steroid and alcohol use (3%); and neither steroid nor

alcohol use (15%) (Table 2). The frequency of steroid-

induced ONFH was lower among males than females (34%
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vs 76%), whereas the frequency of alcohol-induced ONFH

was greater among males than females (47% vs 6%).

Stratification by age group (\ 40, 40-64, or C 65 years at

diagnosis) indicated a higher frequency of systemic steroid

administration in patients younger than 40 years (60%).

However, patients with no history of steroid or alcohol use

were frequently elderly (41%). Distribution of disease types

and stages showed that the most frequent type was C-2 and

the most frequent stage was 2 or 3A (Table 3). There was no

remarkable fluctuation after stratification by gender or age

group, except for a relatively higher frequency of Stage 4 in

the elderly. Of the 1323 joints with operations, hip

replacement was the most frequently performed, followed

by osteotomy (Table 4). Among patients younger than

40 years, a relatively greater number received an osteotomy

(38%). However, hip replacement also was performed for

45 % of patients in this age group. Systemic lupus erythe-

matosus (SLE) was the most frequent underlying illnesses

for the patients with steroid-induced ONFH (Table 5).

Discussion

We believe it is important to track and update the epide-

miology of a disease throughout a country, because such

observations may provide information for better under-

standing of the disease. We therefore determined: (1) the

annual number of patients seeking medical care and num-

ber of patients newly diagnosed; and (2) the distribution of

the age and gender of the patients, potential causative

factors, severity of the disease, and operative procedures

performed.

Several limitations of this study should be considered

before interpreting the results. First, larger teaching insti-

tutions represented higher percentages of the survey

targets, as these institutions were likely to have more

Table 1. Classification of types and stages of idiopathic ONFH

Type*

A Necrotic lesions occupying the medial one-third or less of the weightbearing portion.

B Necrotic lesions occupying the medial two-thirds or less of the weightbearing portion.

C-1 Necrotic lesions occupying more than the medial two-thirds of the weightbearing portion but not extending

laterally to the acetabular edge.

C-2 Necrotic lesions occupying more than the medial two-thirds of the weightbearing portion and extending laterally

to the acetabular edge.

Stage**

1 The period when there are no specific findings of osteonecrosis on xray images, although specific findings

are observed on MRI, bone scintigram, or histology.

2 The period when demarcating sclerosis is observed without collapse of the femoral head.

3A The period when collapse of the femoral head, including crescent sign, is observed without joint-space narrowing.

The collapse of the femoral head is less than 3 mm.

3B The period when collapse of the femoral head, including crescent sign, is observed without joint-space narrowing.

The collapse of the femoral head is 3 mm or greater.

4 The period when osteoarthritic changes are observed.

ONFH, osteonecrosis of the femoral head; *based on the central coronal section of the femoral head on T1-weighted images or AP view. The

weightbearing portion is defined as the area lateral to the midvertical line of the line through the acetabular edge and the teardrop bottom;

**based on AP and lateral views of the femoral head on radiographs. (Published with permission from the Japanese Orthopaedic Association

from Sugano N, Atsumi T, Ohzono K, Kubo T, Hotokebuchi T, Takaoka K. The 2001 revised criteria for diagnosis, classification, and staging of

idiopathic osteonecrosis of the femoral head. J Orthop Sci. 2002;7:601–605.)
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Fig. 1 Age distribution (in years) of the subjects at time of diagnosis

is shown. Analysis is based on the subjects whose age at the time of

diagnosis was available. There was no available information regard-

ing gender for five subjects.
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Table 2. Distribution of potential causative factors

Variables All patients

(n = 1502)

Stratified by gender* Stratified by age (years) at diagnosis*

Male

(n = 885)

Female

(n = 612)

\ 40

(n = 548)

40–64

(n = 706)

C 65

(n = 153)

n (%) n (%) n (%) n (%) n (%) n (%)

Systemic steroid administration 760 (51) 295 (34) 462 (76) 325 (60) 340 (48) 58 (38)

Habitual alcohol use 456 (31) 415 (47) 39 (6) 146 (27) 253 (36) 26 (17)

Both 47 (3) 39 (4) 8 (1) 16 (3) 24 (3) 6 (4)

Neither 225 (15) 127 (15) 98 (16) 59 (11) 85 (12) 62 (41)

Unknown / Not filled-in 14 9 5 2 4 1

Some totals of ‘‘%’’ do not equal 100% attributable to rounding; *There was no available information regarding gender for five patients and for

age at diagnosis for 95.

Table 3. Distribution of clinical types and stages at diagnosis

Variables All subjects

(n = 2203)

Stratified by gender* Stratified by age (years) at diagnosis*

Male (n = 1273) Female (n = 923) \ 40 (n = 856) 40–64 (n = 1066) C 65 (n = 195)

n (%) n (%) n (%) n (%) n (%) n (%)

Type A 110 (5) 46 (4) 63 (7) 31 (4) 64 (6) 14 (7)

B 217 (10) 98 (8) 118 (13) 89 (10) 105 (10) 12 (6)

C-1 734 (33) 415 (33) 317 (34) 303 (35) 343 (32) 60 (31)

C-2 1142 (52) 714 (56) 425 (46) 433 (51) 554 (52) 109 (56)

Stage 1 270 (12) 137 (11) 132 (14) 101 (12) 148 (14) 18 (9)

2 607 (28) 338 (27) 269 (29) 272 (32) 272 (26) 41 (21)

3A 554 (25) 322 (25) 230 (25) 234 (27) 261 (24) 35 (18)

3B 408 (19) 266 (21) 142 (15) 147 (17) 211 (20) 36 (18)

4 364 (17) 210 (17) 150 (16) 102 (12) 174 (16) 65 (33)

n = number of involved joints with description of clinical type and stage in the questionnaire. Some % totals do not equal 100% owing to

rounding; *There was no available information regarding gender for five patients and age at diagnosis for 60 patients.

Table 4. Characteristics related to operations and type of procedure

Variables All subjects

(n = 2203)

Stratified by gender* Stratified by age (years) at diagnosis*

Male

(n = 1273)

Female

(n = 923)

\ 40

(n = 856)

40–64

(n = 1066)

C 65

(n = 195)

n (%) n (%) n (%) n (%) n (%) n (%)

Operation

No 870 (40) 433 (34) 435 (47) 331 (39) 439 (41) 75 (39)

Yes 1323 (60) 836 (66) 482 (53) 522 (61) 622 (59) 118 (61)

Unknown / not filled-in 10 4 6 3 5 2

Operative procedure (if any)

Osteotomy 330 (25) 233 (28) 97 (20) 197 (38) 121 (20) 3 (3)

Bone transplantation 106 (8) 67 (8) 39 (8) 70 (14) 30 (5) 0 (0)

Hip replacement 848 (65) 508 (62) 335 (70) 232 (45) 459 (74) 115 (97)

Others 27 (2) 18 (2) 9 (2) 14 (3) 9 (1) 0 (0)

Unknown / not filled-in 12 10 2 9 3 0

n = number of involved joints with description of clinical type and stage in the questionnaire. Some % totals do not equal 100% owing to

rounding; *There was no available information regarding gender for five patients and age at diagnosis for 60 patients.
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experience diagnosing or treating idiopathic ONFH.

However, large teaching institutions may be more likely to

perform osteotomies, whereas small community hospitals

may be more likely to perform hip replacement or provide

nonoperative treatment. Our sampling procedure, therefore,

may have led to different treatment strategies that did not

accurately reflect the entire population in Japan. Second,

the validity of the estimated number of patients is impor-

tant because the response rate was only 58% in the first

query. However, the simple formula used for estimation in

this survey would be the most acceptable when investiga-

tors have no available information regarding nonresponse

facilities [6]. Third, our survey had no definition concern-

ing steroid-induced ONFH or alcohol-induced ONFH,

which might have produced considerable misclassification.

In previous studies, steroid-induced ONFH was defined by

a history of taking 1800 mg prednisolone or an equivalent

over 4 weeks, or by a history of continuous corticosteroid

medication for at least 2 months [2, 9, 10]. Similarly, some

authors classified alcohol-induced ONFH by having a

history of greater than 400 mL or 800 mL of pure ethanol

consumption per week [2, 4, 9–11]. However, even less

alcohol consumption or a lower steroid dose would

increase the risk of idiopathic ONFH [20], and the causal

mechanisms of these factors have not been fully proven.

Fourth, the patients included in our survey were prevalent

cases (new and old patients), not incident cases (new

patients), because the reported subjects were patients

seeking medical care during one year previous. Together,

with the speculation that patients with collagen disease

tend to seek medical treatment without interruption, these

factors make it possible to overestimate the frequency of

so-called steroid-induced ONFH. Finally, complications of

osteonecrosis other than of the femoral head were a con-

cern [4]. We could not assess this possibility because

diagnostic imaging for detecting another site of osteone-

crosis was not obtained in 42% of the subjects. However,

the prevalence of multifocal osteonecrosis among patients

with osteonecrosis was reportedly 3% [11]. Thus, the

impact of this complication on the estimates likely would

be small.

The first query of this survey provided an estimation of

the annual number of patients seeking medical care

(11,400; 95% CI: 10,100–12,800) and the number of new

patients per year (2200) during 2004. These estimates

indicated the current disease burden of idiopathic ONFH in

Japan. To the best of our knowledge, no similar investi-

gation has been reported for other countries. Although in

one study the number of new cases in the United States has

been estimated to be 10,000 to 20,000 per year, this esti-

mate was based on the number of total joint arthroplasties

performed annually [13]. A previous nationwide epidemi-

ologic survey in Japan estimated the annual number of

patients seeking medical care during 1994 as 7400 (95%

CI: 6700–8200) [1], which suggested a substantial increase

in patients of 1.5 times over the previous 10 years. How-

ever, we are not certain it is appropriate to conclude the

occurrence of idiopathic ONFH has increased, based on the

following arguments: (1) in Japan, idiopathic ONFH

became a well-known disease after it was designated for

financial support in 1992 and the emphasis may have

resulted in greater reporting; (2) diagnostic techniques

advanced substantially with the introduction of MRI and

more cases are likely being diagnosed; and (3) medical

staff have became more aware of ONFH development with

systemic steroid administration in parallel with better rec-

ognition of steroid-induced ONFH. Furthermore, the

improvement in the prognosis of underlying illnesses by

steroid therapy, ironically, might result in a greater accu-

mulation of patients with steroid-induced ONFH.

The results of the second query revealed the following

clinical characteristics of idiopathic ONFH in Japan: (1)

the distribution of ages of patients at diagnosis had a peak

in the 40s; (2) the gender ratio (male/female) was 1.4; (3)

systemic steroid administration was the most frequently

reported potential causative factor; (4) Type C-2, Stages 2

and 3A were common findings at diagnosis; (5) hip

replacement was the most frequently performed procedure,

followed by osteotomy; and (6) SLE was the most

Table 5. Underlying illness for which patients with steroid-induced

ONFH received steroid therapy

Underlying illness Number (%)

Systemic lupus erythematosus 236 (31.2)

Rheumatoid arthritis 7 (0.9)

Polymyositis/dermatomyositis 37 (4.9)

Mixed connective tissue disease 20 (2.6)

Sjöegren syndrome 8 (1.1)

Other type of collagen disease 21 (2.8)

Nephrotic syndrome 48 (6.3)

Nephritis 19 (2.5)

Renal transplantation 27 (3.6)

Other organ transplantation 10 (1.3)

Thrombocytopenic purpura 33 (4.4)

Aplastic anemia 13 (1.7)

Hepatitis 6 (0.8)

Bronchial asthma 34 (4.5)

Pulseless disease 1 (0.1)

Skin disease 19 (2.5)

Eye disease 32 (4.2)

Other disease 186 (24.6)

ONFH, osteonecrosis of the femoral head; analysis is based on 760

subjects with history of systemic steroid administration.
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commonly reported underlying disease among patients

with a history of systemic steroid administration. The

peak in age distribution was almost identical to previous

findings [1, 3, 15]. Additionally, our surveys suggested

patients younger than 40 years accounted for one-third of

all subjects. Among this age group, steroid use was the

most prominent causative factor, and hip replacement was

still frequently performed. These findings confirm the

importance of preventive strategies among the younger

population, with focus on the method of steroid admin-

istration, especially for SLE. Treatment strategies in

relation to joint preservation should be developed as well,

because current hip prostheses are unlikely to function

sufficiently through the remaining life expectancy of

younger patients [15]. A higher proportion of patients

with no history of steroid or alcohol use was observed

among those 65 years or older. Exploring other causative

factors would contribute to understanding the etiology of

the disease. Finally, our findings indicated that gender

distribution would reflect the potential causative factors of

ONFH, to some extent. Together with the fact that there

currently is no universal definition of steroid-induced or

alcohol-induced ONFH, simple stratification by gender

may be an efficient way to handle the variability of the

potential causative factors among different study

populations.

This survey provides an estimate of the disease burden

in Japan. Our results confirmed the importance of devel-

oping preventive and treatment strategies, especially

among the younger population. Large epidemiologic sur-

veys in other countries would allow comparison with our

observations.
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Appendix 1. The questionnaire for the second query (English translation of the original form in Japanese)

Nationwide Epidemiologic Survey of Idiopathic Osteonecrosis of the Femoral Head 

Personal Questionnaire for the Second Query 

 
Health and Labour Sciences Research Grants, Research on Intractable Diseases  

The Research Committee on Idiopathic Osteonecrosis of the Femoral Head 

The Research Committee on Epidemiology of Intractable Diseases 

 

       ytilicaf ruoy fo sserddA

Name of your facility rebircsed fo emaN    

Department  1. Orthopedic surgery 2.Other (         )         Date of description (year/month/day) :  2005  /       /       

This questionnaire is used only for investigation and private information is strictly secured.  

Please be kind to select an appropriate number(s) or fill out. 

Number of subject 
to be investigated 
(Please refer to a 
separate index sheet)

 redneG 
1. Male 
2. Female 

Birth date 
(year/month) :          / 
       Present age: (      ) years 

Location of residence                           Unknown 

Estimated date of 
onset (year/month) :        /        Unknown 

Date of the first visit 
to your facility (year/month) :      /       Unknown 

Medical facility that 
made a diagnosis 

1.Your facility  2.Other facility 3.Unknown Date of diagnosis (year/month) :      /       Unknown 

Findings at the tim
e of diagnosis 

 tfeL thgiR 

Hip joint X-ray 1. Normal  2. Borderline  3. Abnormal  4. Not done 1. Normal  2. Borderline  3. Abnormal  4. Not done

Bone scintigram 1. Normal  2. Borderline  3. Abnormal  4. Not done 1. Normal  2. Borderline  3. Abnormal  4. Not done

MRI 1. Normal  2. Borderline  3. Abnormal  4. Not done 1. Normal  2. Borderline  3. Abnormal  4. Not done

Bone biopsy 1. Normal  2. Borderline  3. Abnormal  4. Not done 1. Normal  2. Borderline  3. Abnormal  4. Not done

Disease type 
1. Type A     2. Type B   3. Type C-1 
4. Type C-2    5. Normal 

1. Type A     2. Type B   3. Type C-1 
4. Type C-2    5. Normal 

Disease stage 
1. Stage 1  2. Stage 2  3. Stage 3A 
4. Stage 3B  5. Stage 4  6. Normal 

1. Stage 1  2. Stage 2  3. Stage 3A 
4. Stage 3B  5. Stage 4  6. Normal 

O
peration 

Operation 
1. Not yet done   
2. Performed 
    Date of operation (year/month) :        / 

1. Not yet done   
2. Performed  
    Date of operation (year/month) :        / 

Operative 
procedure(s) 

1. Osteotomy 2. Bone transplantation  
3. Hip replacement  4. Other procedure(s): 

1. Osteotomy 2. Bone transplantation  
3. Hip replacement  4. Other procedure(s):       

Osteonecrosis other than 
femoral head as detected 
by image diagnosis 

1. No 2. Yes [site: a. Shoulder joint  b. Knee joint  c. Ankle joint d. Others (                    )] 
3.Unknown 

Steroid/alcohol 
1. History of systemic steroid administration 2. History of habitual alcohol drinking  
3. Both histories 4. None of histories 

In case of a positive 
history of systemic 
steroid administration: 
please mark underlying 
illness(es) that 
underwent steroid 
therapy 

1. Systemic lupus erythematosus  2. Rheumatoid arthritis  3. Polymyositis / dermatomyositis   
4. Mixed Connective Tissue Disease (MCTD)   5. Sjöegren syndrome   
6. Other type of collagen disease (               )  7. Nephrotic syndrome  8. Nephritis   
9. Renal transplantation  10. Other organ transplantation (            )  11. Thrombocytopenic purpura 
12. Aplastic anemia  13. Hepatitis  14. Bronchial asthma  15. Pulseless disease  16. Skin disease   
17. Eye disease  18. Others (                                ) 

Among the above underlying 
diseases, please mark ones 
which were definitely 
diagnosed at earliest time. 

Disease number:  
select from the above numbers (      ) 

Year when a diagnosis was established : 

                       Unknown 

In case of no history of 
systemic steroid 
administration: please 
mark an inducing factor 
for this disease (only 
one that was most 
important) 

1. Habitual alcohol drinking  2. Trauma of hip joint (femoral neck fracture, traumatic dislocation of hip joint, etc.) 
3. Slipped capital femoral epiphysis  4. Perthes disease   
5. Blood diseases (sickle cell disease, polycythemia vera, etc.)  6. Gaucher disease  7. Decompression sickness   
8. Exposure to radiation 9. Metaphyseal dysplasia  10. Osteoporosis  11. Others (                      ) 

Public expenditure for 
medical charge 

1. No 2.Yes  
3. Unknown 

a. Therapeutic research expenditure for intractable disease 

 [disease name 1. Idiopathic osteonecrosis of the femoral head  2. Others (               )] 
b. Medical bill for the elderly c. People with disabilities d. Welfare recipient   
e. Others (                  )  

Therapeutic situation 
 (for the last 1 year)  

1. Primarily hospitalization 2. Primarily outpatient care 3. Both hospitalization and outpatient  
4. Changed hospital 5. Unknown 

Current conditions 
 (*compared to the time 
of diagnosis) 

1. Cured 2. Better * 3. Unchanged * 4. Worse *   

5. Dies  [date of death (year/month/day):        /        /        ; cause of death:                     ] 

   /         /         )yad/htnom/raey( tisiv tsal eht fo etaD 
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Appendix 2. The questionnaire for the second query (the original form in Japanese)
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Benoni G. Factor V Leiden and prothrombin gene mutation: risk

factors for osteonecrosis of the femoral head in adults. Clin Or-
thop Relat Res. 2004;425:168–172.

3. Castro FP Jr, Harris MB. Differences in age, laterality, and

Steinberg stage at initial presentation in patients with steroid-

induced, alcohol-induced, and idiopathic femoral head osteone-

crosis. J Arthroplasty. 1999;14:672–676.

4. Collaborative Osteonecrosis Group. Symptomatic multifocal

osteonecrosis: a multicenter study. Clin Orthop Relat Res
1999;369:312–326.

5. Hanif I, Mahmoud H, Pui CH. Avascular femoral head necrosis

in pediatric cancer patients. Med Pediatr Oncol. 1993;21:655–

660.

6. Hashimoto S, Fukutomi K, Nagai M, Nakamura Y, Yanagawa H,

Sasaki R, Ohno Y. A note on methods for estimating the number

of patients in the nationwide epidemiological survey on intrac-

table diseases [in Japanese]. Nippon Koshu Eisei Zasshi.
1990;37:768–774.

7. Hashimoto S, Fukutomi K, Nagai M, Nakamura Y, Yanagawa H,

Sasaki R, Ohno Y, Kubo N, Aoki K. A method of interval esti-

mation for number of patients in the nationwide epidemiological

survey on intractable diseases [in Japanese]. Nippon Koshu Eisei
Zasshi. 1991;38:880–883.

8. Hirota Y, Hotokebuchi T, Sugioka Y. Idiopathic osteonecrosis of

the femoral head; nationwide epidemiologic studies in Japan. In:

Urbaniak JR, Jones JP Jr, eds. Osteonecrosis—Etiology, Diag-
nosis and Treatment. Rosemont, IL: American Academy of

Orthopaedic Surgeons; 1997:51–58.

9. Hong JM, Kim TH, Chae SC, Koo KH, Lee YJ, Park EK, Choi

JY, Ryoo HM, Kim SY. Association study of hypoxia inducible

factor 1alpha (HIF1alpha) with osteonecrosis of femoral head in

a Korean population. Osteoarthritis Cartilage. 2007;15:688–

694.

10. Koo KH, Lee JS, Lee YJ, Kim KJ, Yoo JJ, Kim HJ. Endothelial

nitric oxide synthase gene polymorphisms in patients with non-

traumatic femoral head osteonecrosis. J Orthop Res. 2006;24:

1722–1728.

11. LaPorte DM, Mont MA, Mohan V, Jones LC, Hungerford DS.

Multifocal osteonecrosis. J Rheumatol. 1998;25:1968–1974.

12. Lavernia CJ, Sierra RJ, Grieco FR. Osteonecrosis of the femoral

head. J Am Acad Orthop Surg. 1999;7:250–261.

13. Mankin HJ. Nontraumatic necrosis of bone (osteonecrosis).

N Engl J Med. 1992;326:1473–1479.

14. Masuda T. Epidemiologic survey on idiopathic osteonecrosis of

the femoral head. Annual Report of Research Committee on
Idiopathic Osteonecrosis of the Femoral Head in 1983 [in Jap-

anese]. Tokyo, Japan: Ministry of Health and Welfare of Japan;

1984:63–65.

15. Mont MA, Hungerford DS. Non-traumatic avascular necrosis of

the femoral head. J Bone Joint Surg Am. 1995;77:459–474.

16. Montella BJ, Nunley JA, Urbaniak JR. Osteonecrosis of the

femoral head associated with pregnancy: a preliminary report.

J Bone Joint Surg Am. 1999;81:790–798.

17. Nakamura Y, Matsumoto T, Tamakoshi A, Kawamura T, Seino

Y, Kasuga M, Yanagawa H, Ohno Y. Prevalence of idiopathic

hypoparathyroidism and pseudohypoparathyroidism in Japan.

J Epidemiol. 2000;10:29–33.

18. Nimomiya S, Ono K. Epidemiologic survey on idiopathic oste-

onecrosis of the femoral head in 1987. Annual Report of Research
Committee on Idiopathic Osteonecrosis of the Femoral Head in
1988 [in Japanese]. Tokyo, Japan: Ministry of Health and Wel-

fare of Japan; 1989:269–271.

19. Ninomiya S, Tagawa H, Miyanaga Y, Okutsu I. Nationwide

epidemiologic survey on idiopathic avascular necrosis of the

femoral head. Annual Report of Research Committee on Idio-
pathic Avascular Necrosis of the Femoral Head in 1977 [in

Japanese]. Tokyo, Japan: Ministry of Health and Welfare of

Japan; 1978:19–25.

20. Rombouts JJ. Etiological factors of avascular necrosis of the

femoral head: twenty years later. Acta Orthop Belg. 1999;

65(suppl 1):3–4.

21. Steib-Furno S, Luc M, Pham T, Armingeat T, Porcu G, Gamerre

M, Chagnaud C, Lafforgue P. Pregnancy-related hip diseases:

incidence and diagnoses. Joint Bone Spine. 2007;74:373–378.

22. Sugano N, Atsumi T, Ohzono K, Kubo T, Hotokebuchi T,

Takaoka K. The 2001 revised criteria for diagnosis, classification,

and staging of idiopathic osteonecrosis of the femoral head.

J Orthop Sci. 2002;7:601–605.

23. Sugano N, Kubo T, Takaoka K, Ohzono K, Hotokebuchi T,

Matsumoto T, Igarashi H, Ninomiya S. Diagnostic criteria for

non-traumatic osteonecrosis of the femoral head: a multicentre

study. J Bone Joint Surg Br. 1999;81:590–595.

24. Zabinski SJ, Sculco TP, Dicarlo EF, Rivelis M. Osteonecrosis in

the rheumatoid femoral head. J Rheumatol. 1998;25:1674–1680.

2724 Fukushima et al. Clinical Orthopaedics and Related Research1

123


	Nationwide Epidemiologic Survey of Idiopathic Osteonecrosis of the Femoral Head
	Abstract
	Background
	Questions/purposes
	Patients and Methods
	Results
	Conclusions
	Level of Evidence

	Introduction
	Patients and Methods
	Results
	Discussion
	Acknowledgments
	Appendix 1. The questionnaire for the second query (English translation of the original form in Japanese)
	Appendix 2. The questionnaire for the second query (the original form in Japanese)
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


