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Abstract

Background. The aim of this study was to assess the
disability and mortality of hip fractures 1 year after initial
visit (postoperatively) at fixed-point hospitals selected by
the Japanese Orthopaedic Association Committee on
Osteoporosis.

Method. A total of 158 core orthopedic hospitals were se-
lected for participation in this research. Subjects were all
aged 65 years and older with hip fractures at the selected
hospitals between January 1, 1999 and December 31, 2001.
A prognostic survey of activities of daily living (ADL),
assessed by the long-term care insurance criteria established
by the Ministry of Health, Labour, and Welfare of Japan
was performed 1 year after the initial visit.

Resules. A total of 10992 hip fractures in patients aged 65 to
111 years were treated over the 3 years from 1999 to 2001.
Among the 10992 patients, 4537 had femoral neck fractures
and 6217 had trochanteric fractures. Surgical treatment was
chosen for 85.6% of the femoral neck fractures and 88.2% of
the trochanteric fractures. The mean duration from fracture to
admission was 3.1 days, and the mean duration from admis-
sion to surgery was 11.2 days. The mean duration from surgery
to discharge over the 3-year period was 49.8 days. Before hip
fracture, the ratio of patients with J1 (“able to go out freely
utilizing public transportation™) or J2 (“able to visit immedi-
ate neighbors independently”) on the long-term care insur-
ance criteria was 50.9%. At | year after the initial visit,
that result represented a decrease of 24.1 percentage points
before hip fracture. A total of 70 patients died before under-
going surgery. In the present study, the 1-year mortality rate
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ool of Medicine, H Japan
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for the entire patient population over the 3-year period
was 10.1%.

Conclusions. Hip fracture patients show a decrease in the
ADL score 1 year after the initial visit. Compared to other
countries, the duration of hospitalization is longer in Japan,
but the mortality rate 1s lower.

Introduction

Hip fracture is an important cause of morbidity and
mortality among the elderly. For the first time, under
the leadership of the Japanese Orthopaedic Association
(JOA), an epidemiological study on hip fracture was
commenced in 1997 by the Committee on Osteoporosis
of the JOA (hereafter referred to as the Committee).
Because the number of investigated items is limited in
this annual epidemiological study, a fixed-point obser-
vation project involving core orthopedic hospitals was
started in 1999 (including patients treated between
January 1 and December 31) to examine a larger
number of factors including the l-year prognosis.
Herein, we report the results of fixed-point observation
for hip fractures occurring over the 3-year period from
1999 to 2001.

Selection of institutions for fixed-point observation

In October 1999, the Committee began selecting core
orthopedic hospitals at which to observe and analyze
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treatments for hip fracture in Japan. After taking into
account the regional factors, a total of 160 institutions
were identified in February 2000. These institutions
were contacted for participation in the fixed-point ob-
servation project, with only two institutions declining.
Subsequently, a total of 158 institutions were designated
fixed-point observation institutions.

Subjects and methods

Subjects were all patients with hip fracture and aged 65
years old and older treated at one of the participating
institutions between January 1 and December 31, 1999,
A prognostic survey was performed 1 year postopera-
tively (hereafter referred to as the 1-year prognosis sur-
vey). Survey sheets for hip fractures occurring over the
3-year period were collected.

The survey ascertained the following information:
sex; height; body weight; cause of fracture; living situa-
tion at the time of fracture; date of fracture; date of
admission; date of surgery; location where fracture oc-
curred; discharge status; outcomes; side and type of
fracture; treatment; independence in activities of daily
living (ADL) both before fracture and 1 year postop-
cratively (at the time of the 1-year prognosis survey, and
assessed according to the long-term care insurance’ cri-
teria established by the Ministry of Health, Labour, and
Welfare of Japan); preoperative complications; and past
history of fracture. The study was designed to ensure
patient anonymity.

Data were analyzed using of variance with the r-test
and the continuity adjusted chi-squared test. Statistical
significance was set at 0.01.

Results

Number of responding institutions for each year

Of the 158 participating institutions, 76 institutions
(48.1%) responded during the first year (fractures
occurring in 1999), 69 institutions (43.7%) during the
second year (fractures occurring in 2000), and 75 insti-
tutions (46,2%) during the third year (fractures occur-
ring in 2001). Over the 3-year period, a total of 220
institutions responded, with an annual average of 73.3
institutions (46.4%).

Number of patients over the 3-year period

A total of 12250 hip fractures in patients 0-111 years of
age were treated during the 3 years from 1999 to 2001,
Among these patients, those 65 years and older (65-111
years of age) were analyzed. At the responding institu-
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tions, a total of 3656 patients were treated in 1999, 3393
patients in 2000, and 3943 patients in 2001, for a 3-year
total of 10992 patients with an annual average of 3664
patients using those criteria.

Background factors (age at time of fracture)

Among the 10992 patients with known sex and age, the
mean age was 81.8 years (79.8 years for male patients,
82.3 years for female patients).

Laterality and type of hip fracture

The incidence of left and right fractures was analyzed
for all 3 years. The total numbers of right and left hip
fractures over the 3-year period were comparable, at
5414 and 5497, respectively. Over the 3-year period, 3
male patients and 28 female patients presented with
bilateral hip fractures. A total of 6217 trochanteric frac-
tures, 4537 femoral neck fractures, 13 patients with both
fractures, and 225 with no-response fractures were
treated,

Cause of fracture

Among the 10992 patients treated over the 3-year
period, the most common cause was “simple fall (fall
from a standing level)”, accounting for 76.1% (n =8362)
(Table 1), followed by a “staircase accident” and
“downfall (fall from a high level)", in that order (5.9%
and 5.0%, respectively). Most of the hip fractures were
caused by falls from a standing level.

Time after fracture

The mean interval from fracture to admission was 2.7
days in 1999, 3.4 days in 2000, and 3.2 days in 2001 (3-
year average 3.1 days). The mean duration from admis-
sion to surgery was 11.1 days in 1999, 12.3 days in 2000,

Table L. Causes of fracture (3-year period)

Cause of fracture No. %

Body movement while lying down 89 0.8
Fall while standing 8362 76.1
Staircase accident 645 59
Downfall 545 50
Traffic accident 341 31
No recollection 78 0.7
Diaper-related fracture 27 02
Spontaneous fracture 102 0.9
Unknown 540 =49
Other 65 0.6
No response 198 1.8
Total 10992 100
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and 10.2 days in 2001 (3-year average 11.2 days). The
mean duration from surgery to discharge over the 3-
year period was 50.4 days, with a tendency to decrease
each year: 52.2 days in 1999 (P <0.01), 49.0 days in 2000,
and 48.4 days in 2001 (P < 0.01) (Table 2).

Patients who died before undergoing surgery
(3-year period)

A total of 70 patients died before undergoing surgery
(31 men, 38 women, 1 patient of unknown sex). Table 3
shows living situations and hip fracture types for these
patients. The mean age was 85.5 years for the 31 men
and 87.5 years for the 38 women. The incidence of tro-
chanteric fracture was about double that of femoral
neck fracture, and mean number of complications
ranged from 1.9 to 3.2. Although we suspect that more
complications arose, only the complications listed on
the survey sheets were analyzed.

Treatments and surgery (3-year period)

Among the 10992 patients, 4537 had femoral neck frac-
tures, 6217 had trochanteric fractures, and these was no
response for 238 cases. Table 4 shows the breakdown of
treatments for femoral neck fracture and trochanteric
fracture. Surgical treatment was chosen for 85.6% of
femoral neck fractures and 88.2% of trochanteric frac-
tures. Among patients with femoral neck fractures,
hemiarthroplasty was performed in 40.7%, total hip ar-
throplasty in 21.6%, and screw fixation in 15.0%.
Among patients with trochanteric fractures, captured
hip screw (CHS) fixation was performed in 57.2% and
Gamma nailing in 20.4%. These two methods thus ac-
counted for 77.6% of surgeries performed for tro-
chanteric fracture.

ADL independence before hip fracture

In accordance with ADL independence assessment cri-
teria established by the Ministry of Health, Labour, and
Welfare of Japan, patients were classified in eight
grades, from (1) able to go out freely by utilizing public
transportation (J1) to (8) unable to turn over in bed
independently (C2). Over the 3-year period, the section
for ADL independence was left blank for only 118 pa-
tients (1.1%). Preoperatively, the ratio of grade 1 or 2
patients was relatively high, accounting for 50.9% of the
total (Table 5).

ADL independence 1 year after initial visit

At 1 year (6 months) after the initial visit, grade 1 pa-
tients (able to go out freely by utilizing public transpor-
tation) and grade 2 patients (able to visit immediate

Table 2. Time parameters

From surgery to discharge

From admission to surgery

From fracture to admission

3-Year total

2001

490+410 484+ 490"

1999

3-Year total
522 £55.0*

2001

10.2 + 40.0

2000

123 £24.0

1999

11.1 £31.0

2001 3-Year total

32+180

2000

34+200

Parameter

49.8 +42.0

11.2 +34.0

311160

27x3

Days

10132

3675 10256 3365 3127 3640

3153

3428

992

3303 3946 10

3656

Cases

Results are averages
*P <001 (rlest)
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Table 3. Patients who died without surgery (3-year total)
Living situation at time of fracture

Neck fi Troch ic fracture
Nonsurgical Average Living  Living with  Living in
Patients deaths (no.)  age (years)  alone family facility  Unknown No. Complicati No. Compl
Men 31 855+ 85 3 9 5 14 1 1.9 20 28
Women 38 815160 4 7 3 24 14 32 24 26
Unknown 1 87 1
Table 4. Treatments and surgery (3-year total)
Neck Trochanteric
fractures fractures Unknown
(n =4537) (n=6710) (n = 238)

Treatment No. % No. % No.
No surgery 288 6.3 291 4.7 19
Surgery 3885 85.6 5485 88.2 194

Ender nail 3 0.1 214 34 3

Screw 681 150 52 0.8 18

Gamma nail 9 0.2 1269 20.4 15

CHS 201 44 3556 572 59

Plate 1 0 5 0.1 1

Hemiarthroplasty 1847 40.7 164 26 42

Total hip arthroplasty 978 21.6 22 0.4 16

Other 110 2.4 118 1.9 13

Unknown 31 0.7 21 0.3 3

Compound 24 0.5 [ 1.0 24
No response 364 8.0 441 7.1 25
CHS, captured hip screw
Table 5. ADL independence before fracture neighbors independently — J2) accounted for 12.7%
ADL independence before and 14.1%, respectively, for a total of 26.8%. This rep-
fracture (scores 1-8) No. % resented a decrease of 29.5 percentage points from the

preoperative score (P < 0.01; continuity adjusted chi-

. 3:;: LY rf:tig.;{ using public 2667 43 squared test). However, the section for ADL independ-
2 Can gg out to visit neighbors 2028 26.6 ence 1 year after the initial visit was left blank by 2820
3 Can go out with assistance 1997 182 patients (25.7%), suggesting difficulties associated with
and spend the day out of bed conducting the prognostic survey (Table 6).
4 Rarely goes out; spends the day 1971 179
in bed
5 Uses a wheelchair and only 700 6.4 Preoperative complications (3-year period)
leaves bed to eal or use the . s o
bathroom Many patients with hip fracture develop complications.
6 Can get in and out of a 469 43 Of the 10992 patients treated over the 3-year period,
wheelchair with assistance the section for preoperative complications was com-
7 Able to turn over in bed 67 0.6 pleted for 10908 patients and left blank for 84 patients.
i e Only 882 patients (8.0%) experienced lications
8 Unable to wurn over in bed 46 0.4 Y patients (8 "?‘XP‘T‘"C“C MO COME) ‘ca el
independently The most common complication was hypertension, fol-
Unknown and other 29 0.3 lowed by dementia, neuropathy, and heart disease, in
Total responses 10992 100.0 that order.
No response 118 1.1

ADL, activities of daily livi
byt of dely g One-year mortality rate for each surgery
(3-year period)

Table 7 shows 1-year mortality rates for the various
surgical methods. Mortality rate was highest for plate

—66—
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fixation (14.3%, 1/7), followed by Ender nailing  Table 8. One-year survival rate for each year of age
(14.0%) and Gamma nailing (12.3%). Apart from the Survival

“Others” category, the 1-year mortality rate was lowest  Age (years)  Alive (no.)  Deceased (no0))  rate (%)
for the screw method, at 7.7%. The mean postoperative

H 65 21 3 96.8
mortality rate was 10.1%. 6 117 y 967
67 109 4 96.5
One-year survival rate for each calendar age 68 122 3 97.6
(3-year period) 69 144 10 93.5
70 150 8 949
Table 8 shows 1-year survival and mortality rates for 3; 167 10 94.4
each year of age from 65 years and older. The number 73 133 ._1,3 ggg
of hip fracture patients exceeded 300 among these 78— 74 212 23 902
90 years of age. The greatest number of patients was 75 234 13 94.7
416, at 85 years of age. The 1-year survival rate for 76 250 26 90.6
patients in their eighties was higher than 80%, whereas ;; 266 ;5 4.7
that for patients in their nineties was above 70%, con- 79 ;g 3? g{g
firming that the 1-year survival rate decreases with age. 80 287 15 89.1
81 323 40 89.0
: Sicis. Ta i 82 318 49 86.6
Table 6. ADL independence 1 year after surgery/initial visit Py 121 2 284
ADL independence 1 year 84 355 58 86.0
after surgery/initial visit No. % 85 356 60 85.6
86 344 66 83.9
1 Able to go out using public 1399 12.7 87 338 65 839
transportation 88 344 58 85.6
2 Can go out to visit neighbors 1550 14.1 89 254 61 80.6
3 Can go out with assistance and 1427 13.4 90 265 53 833
spend the day out of bed 9 198 56 78.0
4 Rarely goes out; spends the day in bed 1080 9.8 92 160 50 762
5 Uses a wheelchair and only 1000 9.1 93 111 38 74.5
leaves bed to eat or use the 94 107 22 829
bathroom 95 51 26 66.2
6 Can get in and out of a 1034 94 9 50 14 78.1
wheelchair with assistance 97 43 11 79.6
7 Able to turn over in bed 167 15 98 18 3 85.7
independently 99 36 8 81.8
8 Unable to turn over in bed 174 1.6 100 13 7 65.0
independently 101 9 4 69.2
Unknown and other 341 31 102 0 2 0
Total responses 10992 1000 103 0 0 0
No response 2820 257 111 1 0 100.0
Table 7. One-year mortality rate for each surgery method
Method Alive Deceased Unknown Total count Mortality rate (%)
Surgery
Ender nail 108 31 81 220 14.0
Screw 512 58 181 751 17
Gamma nail 762 159 3n 1293 123
CHS 2300 381 1134 3815 10.0
Plate 4 1 2 7 14.3
Artificial head 1302 146 604 2052 7.1
replacement
Total hip replacement 670 Vi 269 1016 7.6
Others 162 17 62 241 71
Unknown 322 17 506 999 17.1
Nooperation 509 70 19 598 1.7
Total 6651 1111 3230 10992 10.1 (average)
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Table 9. Discharge status and 1-year mortality
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No One-year

Discharge status Alive  Deceased Unknown  response total
Well 9012 6367 555 1122 968 9012
No change 503 282 87 59 75 503
Deceased 397
Others 1080 2 2 220 786 1080
Total 10992 6651 714 1401 1829 10595
Table 10. Complications and 1-year mortality

Alive Deceased Unknown
Complications Total No. % No. % No. %
No 698 583 835 41 58 74 10.6
Yes 7794 5700 731 1045 134 1049 13.4
No response 2500 368 147 25 1.0 2107 842
Total 10992 6651 679 1111 16.8 3230 15.1
Table 11. One-year mortality rate and sex

1999 2000 2001 Total
Sex No. % No. % No. % No. %
Male 115 127 117 145
Female 270 220 237 242
No response 16 6 3 10
Total 401 353 357 1111
Total patients 3656  109* 3393 104 3943 9.0* 10992 101
(mortality rate)

*P <001 ( ity adjusted chi-squared test)

Qutcomes at discharge and the 1-year prognosis

The 1-year prognosis was investigated based on dis-
charge status for the 10992 patients treated over the 3-
year period. Of the 9012 patients discharged in good
health, 503 (4.6%) were discharged with unchanged
condition, and 396 (4.4%) were dead at discharge. Of
the 9012 patients in good health at discharge 555 (6.2%)
were dead, and 87 (17.3%) of 503 patients with an un-
changed condition were dead, 1 year postoperatively.
Of the 1081 patients whose condition at discharge was
unknown or left blank, 72 (6.7%) were dead 1 year

postoperatively (Table 9).

Comparison of I-year survival and mortality in relation
to complications

The 1-year mortality rate for the 698 patients without
complications was 5.8%, compared to 13.4% for the

7794 patients with complications and 1.0% for the 2500
patients for whom the section on complications was left
blank (Table 10).

Comparison of 1-year mortality during 3-year period
for men and women

The 1-year mortality rate for each year of age among
men was 17.3% for the 664 patients in 1999, 19.7% for
the 646 patients in 2000, and 16.2% for the 724 patients
in 2001. The 1-year mortality rate for the women was
9.4% for the 2858 patients in 1999, 8.1% for the 2716
patients in 2000, and 7.5% for the 3176 patients in 2001.
The mortality rate of both sexes was 10.9% for 3656
patients in 1999, 10.4% in 2000, and 9.0% in 2001. The
1-year mortality rate showed a tendency to decrease
year by year. (P < 0.01, continuity adjusted chi-squared
test) (Table 11).
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Discussion

In Japan, the first epidemiological study on hip fracture
was conducted in 1987 by Orimo et al.;? and about
52300 cases of hip fracture were estimated to occur
annually each year in Japan. The JOA then took a
leadership role and the Commiltee has conducted an-
nual epidemiological studies on hip fracture since 1997.
Between 1998 and 2000, a total of 110747 hip fractures
were reported® and about 90000 hip fractures are esti-
mated to occur each year in Japan. To supplement these
studies, a hip fracture project was started in 1999 at
selected hospitals in Japan in an attempt to clarify the 1-
year prognosis following hip fracture. Comparing the
JOA study and the fixed-point observation project, the
project studied about 10% of the number of patients
enrolled in the epidemiological study in 1999 and 2000,
and the types, laterality, and causes of femoral neck
fracture were comparable.

The mean hospitalization for patients with hip frac-
ture in various countries is reportedly 10 days for the
Ullevaal hip screw in Norway, 12 days for the Hansson
hook-pin in Norway,* 10 days for internal fixation in
Sweden, 12 days for arthroplasty in Sweden,’ 17.8 days
in England.® 18 days in Austria,’ 20.6 days in Thailand*
24 days in Denmark,” 35 days in Italy,' and 23.3 days in
the United States.' In Japan, the mean length of hospi-
talization is 83.6 days for pinning, 53.0-58.8 days for
hemiarthroplasty,'*'* 83.9 days for CHS,'* 2.4 months
for the Ender procedure, and 1.9 months for DHS or the
Gamma nail.” Compared to other countries, the length
of hospitalization following surgery for hip fracture is
longer in Japan. In other countries, once acute-phase
surgery for hip fracture is performed, patients are trans-
ferred to institutions specializing in rehabilitation, such
as nursing homes. As a result, the duration of stay in the
orthopedic department is low. In Japan, many hospitals
are capable of handling both acute- and chronic-phase
care, including rehabilitation, thus resulting in longer
stays in the orthopedic department.

Based on data obtained from the fixed-point observa-
tion project, the number of days from surgery to dis-
charge decreased each year, from 52.2 days (P < 0.01,
r-text) in 1999 (n = 3365) to 49.0 days in 2000 (n = 3127)
and 48.4 days (P < 0.01, r-test) in 2001 (n = 3640). As for
the decrease at the hospitalization period, advances in
the treatment method and the expansion of facilities
after discharge are suspected.

Ziickerman et al. developed the functional recovery
score (FRS) as a disease-specific health assessment
tool." Using this system, they reported that FRS for
patients with hip fracture was 88,1 points before frac-
ture, decreasing by 15.8 points to 72.3 points 1 year
later.)” To assess patient function, we used the assess-
ment criteria established by the Ministry of Health,
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Labour, and Welfare of Japan.! Thus, ADL independ-
ence was classified into eight grades, from (1) able to go
out freely by utilizing public transportation, to (2) able
to visit immediate neighbors independently, and (3)
able to go out with assistance and spend the day out of
bed to (8) unable to turn over in bed independently.
ADL independence was assessed preoperatively and 1
year after the initial visit (within 6 months in some
cases). Over the 3-year period, grade 1 and 2 patients
accounted for 24.3% and 26.6%, respectively, of the
patients preoperatively. Thus, 50.9% of patients were
able to walk without assistance, but at 1 year after the
initial visit grade 1 and 2 patients accounted for 12.7%
and 14.1%, respectively, for a total of 26.8%. This rep-
resented a decrease of 24.1 percentage points. Of the
various types of functional disabilities experienced by
patients with hip fracture, the degree of disability in
stair climbing is marked.” In the Baltimore Hip Study,
among 804 patients with hip fracture who were 265
years old, 55.6% required assistance climbing five stairs
preoperatively, and 89.9% required assistance with the
same task 12 months postoperatively. Many studies
have documented decreases in independent walking
following hip fracture *’1214% and one found that the
ratio of patients requiring assistance walking one block
was 424% preoperatively and 55.2% at 12 months
postoperatively. However, the degree of decrease in
independence was lower when compared to stair climb-
ing, and degree of decrease in walking 10 feet remained
low, at 9.2 percentage points.””

Because many elderly patients with a hip fracture
experience complications, mortality rates for these pa-
tients are markedly higher than in the general co-
hort.®* The l-year mortality rate for hip fracture has
decreased over the last few decades, from 21.6%.*
24.0%," and 27.0%"°* during the 1970s and 1980s, to
16.8%,"* 18.0%.* 20.0%'"** during the 1990s and
10.9%"" during the 2000s. In the present study, the 1-
year mortality rate for the entire patient population
decreased every year over the 3-year period, from
10.9% in 1999 to 10.4% in 2000 and 9.0% in 2001 (3-
year average 10.1%; 1111 of the 10992 patients were
dead 1 year after the initial visit — P < 0,01, continuity
adjusted chi-squared test). Compared to other coun-
tries, the duration of hospitalization is longer in Japan,
but the mortality rate is lower.
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Epidemiology of Hip Fracture.
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Hiroshi Hagino

Age- and gender-specific numbers of patients with hip fracture increase with age and peaked at the age g0d
84 | however, age- and gender-specific incidences increase exponentially with age. According to the recent
nation-wide survey, the most common cause of hip fractures was a simple fall, 68.8% sustained fractures ind
doors, and the incidences were higher in the winter than the summer period. More than 90% of patients witli
hip fracture were treated surgically and about 3/4 of patients with femoral neck fractures were treated with
hemi-arthroplasty. Hip fractures for Asian people including Japanese are lower than those for Caucasians 1iVd
ing in Northern Europe and North America ; however, recent reports from the Asian area indicated an ind

crease in the incidence with time.

l FU&IC 2010 4 ic 23%, 2030 4Fic i 30% L)

ARBEMSBFOBEIZMLTED, 20 DE—Zi 2043 EHFTHS (A1), #-™
FREGAOBEOEBETHL., BHYEOADR KRG O BEBIE S & b Ml
SHbEHLNED, BEADGS ELLE) I THshz, AHTE, chiTRBETTE

TRMAEELRMRMEREY ALY T 8 - BNE (R0 - 051

18 (1954) CLINICAL CALCIUM  Vol.16, No.I2, 2006



Review ABEAISIBHOES

P KBAESEN BB OB ERBER 2 PO, F
FIFORERR L FETFHETT,

| emmsronsn
AABHAHELTE, 1998 G4 b2EHOR

T T e em———

s, KRG SRFORELFoT 3,

[OesuitoAn MeoRLE)AD |

FHOBED>

2000 2010 2020 2030 2040 2050
{ >

B1 BOESIDAOWAEDOKE

BEOFRM AL (F/E 14 & 1 BHE) 2577,
(32 1 KO 1RRE)

(A)
25,000 4

20,000 4
15,000 1
10,000 -

5,000 4

R BB R

1998 ~ 2000 FOWMERH R T 110,747 Fi
(35 L E) ERSh, AMVBEOITHET
bot, FHFEBRNOBENE, 80 ~ 84 EHE
FThotk (B2). AFBNBELRE, BH (R
) #i7H1 47,853 Bl (44%), &T# (500 #
Hi»61,632 § (56%) (FHEFMA 1,262 f)
T, ABFEAHEREETREFHET B
LD bEH ol ZMMEHEH 53,713 4,
/756,090 #il, w895 #Il (A4 FA7 944 F))
T, EfiyEEErRshi.

I RER
iiEE, BVETITbh SR TOSEREP
S2ESMCTOY T A/HECIAE, KEF
ENFEFORERLSOBUTTRBELE LA
D10 FASLD IOUTTEORERS Hie
{, B0 MBLETH4 CFEEREMMML, 70 @2
iR MERC ERT 2 (B3) Y, REURTO
1998 ~ 2001 FFOMERRTIE, 15~ TIRT
2%k T 505.8 (FMAD 10 FAXAY), 80~
B4 @ T 1,115.4, 85 @LLETIX 2,066.4 i
b p
BN ORERE, 70 MAHFE S TEHE

ek (AL)

B2 XBEEIOUSSITOFERBRNOBEY
BEHNIIB0 ~B4AMHBBST, BOBKHNEAEDEFESDHD,

CLINICAL CALCIUM Voli6, No.2, 2006

(Z@t 2 £4J)

19 (1855)



HR ARBEBHTOBERET & FH

[oF }:

£H{ L3 {DEE
(2002) | ® 1%

(1998~2001) | m &

(1MOF ASE)
3500

3,000 4
2,500
2,000+
1,500 4
1,000 4

5004

S R SRR A

0-

40 50 60 70

Fit(a)

B3 EREHAIXHEUSeSIIRESR

" B0 MMTTCRBZEEAO 10 FAYLLY 10BFT
KRBT USBSMFOREIIT L, 60 B LTHR2
[CRERHMMML, 70 BLRICEMBHNICERT S,

(@3, 4KWIER)

80 20

() B TE (M) BT Edhud,

ToEABE» SEFHBRFOTIRBEL L3,
8s U LorEnRERR, BHRALI625.2
TH30ICMLT, BFEE#IFE1,388.2 L
22f5THs (H4)Y,

Iﬂﬂwﬁﬂ
HABEAR¥LORETRZMRELAL Y
Edh, T4%H - 1c@3h 6 0EH] Tho
7:(@5)%, FH, REERL, DREMER] L,
87.9% THRBIMNRETH >z, ZWMUREEN
1 68.8%% 4, 80 RU LOERHENTIRE
HIEBHATRBT SV %L/,

|¥mxn

EMTERIcOVTE, AELERIEESNE
LT aEER, EREMNRLLE o TEH
Hhib D, MmIC > TERMSPNE. BFHE
EaiELosEEEC LAY, FRCHATE

(MORAE) AERRME

1600
1,400
1200 4
1,000
800
600
400
200

04
60

HaHF SRR

70 80
Fis(®)

90

(107 A%)

KEREGTEH
1,800 -

1,400 1

0 T T T T 1

0 8 %0
Fin (i)

B4 XESOUSB\BHOBHEG, - FHREQNORER

7O BRI ETIRESSIFORER N GETHRIFLUERAETHEA,
70 EREEN SHETHRRTOSHBES LS. HEBFLUCETHER
OBEHBRBRES L EELNRN.

20 (1956)

=73

(3TAk 4 b fER)

CLINICAL CALCIUM Vel.l6, Ne.2, 2006



Review XEBGUNBITOES

FCREENERICEVY, ESCARHFHIS {
BETHHEME LTI, BOLDBEKHE (KGR
LPTuncE, MPELI/DHMHZECETFL,

BOMB{LPHAIE T2 & 9w, BRE%
HEeEMEZEL, GEEENMEMTEZI LAY
MEZbND,

lmﬂﬁﬂﬂmmﬁ

BHYETREERRD 93.3%, KETFHAFO
94 1% CHMMERIBRIATVE?, BANH
T3 73.8%0MEH T A LRI (BE) BBy
BREN, BFHAH TR IT 4% BESHY
BREATVE,

Iﬂﬂmtmwﬁ

AAUNOT T7HEP, BRTORERRE
BRE2HELC, AOWMELAREER2R1ICT
T, BERARBDLTITATORERE, &
MPAREOHADSD L DHALNICEHBTH S,
ChiEABEBEMRETCRLT, B,
EEREARBAFTTCORARTHZ. £2C, BF
ADOGREFEEBENBRAMNERTENC LA,
B EEREMAOBEHBLELILNILESTY
Se

I BENES
REBRTO 1986 ~ 1988 £, 1992 ~ 1994

[ =lmis

Ua/cmEhoDEE

O] Me-gomatL
E st T-#58-T

B EeEL B5 XESAUSBROSEERSE
W 2EHEBETOARBIEMEBRIF 101,112 HI0
SEEEOEESRTE T4%D [ToLBEHS
OEM THo7-. R, BREL, THRRLER
{ & BT 9% TEANRATH O,
(S2hik 2 & V) HERE)
#£1 SEONESFREROHE
I KBREGCEBF | AREH TRBEEB
' 2t ZH | B | x| B | am
OF T A5 — KEI U 7H) 147 | 335 | 89 | 438 | 54 161
TILA(RDT—FY) 173 405 166 766 91 221
FUFA4—AYDATA—F (BE) | 97 273 73 | 330 | 36 63
RE (B=) 54 155 57 196 21 52
&3 (@) 52 136 = - = =
GPINT=IL (TL—1T) 48 72 o = - -
=7 (BE) 28 25 - = e -
LI (FALSTYP) 1 1 2 2 = -
Bl 1995 EMREAACMAE (35 #UL) MELEREE (EM 10 H5AYREY)
(TR 5 o V) T
CLINICAL CALCIUM Vol.l6, No.2, 2006 21 (1957)



HR:ARAMBRITOBRET & T

01992~1004%F 2% | m 1992~19945F
A 1986~ 19884 A 1986~ 19885

01998~2001% ® 1908~200145
13

(1105 A5E)
25001

2,000+

15004

AR S R

60 0 80 %0
Fi(R)

B6 RERTOXEBOMBRTEERORFLED

BE T 01986 ~ 1988 4, 1992 ~ 1994 %,
1998 ~ 2001 FOFRMRABERE LB L-BRIC
£hif, OB LOERHTORENLLBAIELL, #
HEMCERLBENRER LR B o,

£, 1998 ~ 2001 FOFEBRRBEMNFEERES i
LRI Lhi, 80 Ll Lot CoeEm
A ERMELL, REENCHERLBENSESR
ERBH- (E6)Y . 24, SFETEICHENR
HTHOhTV2LEMERRTS, 1987~
2002 FHMCHEEEO LRMEBEShTVLAY,

BEsTe, yoAR—, RE, Kar, &
Ehlo7 vTRETR, BRFREREI RENE
FRLTWE, Y>HH—ATid 1960 ~ 1990
FEREODTREEMNEHEUECERLY, A
T8 1991 ~ 2001 E 10 FHMTABEOEER
EREBH-LT, Thicr LTIk TIZN
MCREEELROMPMRANLD, AETHE
E{ephnk I HENSLY,

D&, HEPAMKIC Lo TRITEERS
FOHRBICELDRM DY, MALIHEAIHITR
BRERERMBOCEMAALATV S, BEED
EBCEETINELEEE LT, SEERNE
T, MO Mo IR A oo AR 3510 00 30 I /15

(3Zit 4 &4) Fhh, ZhbiIBMEE{toEREPEkEosM
2D, RAREFLRO—EL %5 & 00
B
(A) [C2010% [J2020% W 2030% [ 2040% |
180,000
X 160,000 4
B 140000
120,000 4 _,
g 100,000 4
& 80000 -
60,000 4
% 40,000 4 H—ﬁ
20,000
" g [(T1=i mlic rr!.
60~64 65~69 70~74 75~T9 B0~B4
EMH(R)

B7 XEBOUSRAIOERBENSERORETR

BNBRICSITEREOERBBRRERICETE, ZRShTLIHRAOMHICH>TEHAT DL,
2005 £ 1 £MICH 14 FAXRBENBRFARETSEMEEEN, 2030 F IR 25 FAKEBTHE
HEHEN, PTE 85 MU LOEERBETHICBMNATELL. (&)

22 (1958) CLINICAL CALCIUM Vall6, Nod2, 2006



Review XE@ASBITOES

| sbo0c

FHtEI 351 2 BUE D E BRI A R 1 85
BARERCEIE, BEXATLSIRADR
BHc - TR 3 &, 2005 % 1 FMIcH 14
R ABRE B RET 5 L AR
2030 4112 25 FACRT 5 L HF S 2, M
T Y
VBHET), EMAONREE ERHSHE LB T
BERC A B C kB, —F,
KolE, REBEOBYILBE & ARIIHAIL
LB L 5T, KERELBEA PR
BRI OREEIEEET LT3 L WES AT
VB, BAETHABRELSBATREDY 2
PREE, FRCBLAETHEEIRBTHE,

X ®

1) Erét&Em - AR - BAORRHERA
O (R 14 £ 1 A#EED © hup © //www.ipss.go.jp/
index.html.

2) Committee for Osteoporosis Treatment of The
Japanese Orthopaedic Association. : Nation-
wide survey of hip fractures in Japan. J Or-
thop 9 : 1-5, 2004.

3) ik B EANSBONEAERARSANEENR

4

5

6

7

8

9

)

—

PR - 2002 S B A REREROREL
IS EMo#E—-. BEEWHE 4180 - 25-30,
2004,

Hagino H, Katagiri H, Okano T, et al : Increas-
ing incidence of hip fracture in Tottori Prefec-
ture, Japan : trend from 1986 to 2001. Osteo-
poros Int 16 (12) : 1963-1968, 2005.

Hagino H, Yamamoto K, Ohshiro H, et al:
Changing incidence of hip, distal radius, and
proximal humerus fractures in Tottori Prefec-
ture, Japan. Bone 24 : 265-270, 1999.

Koh LK, Saw SM, Lee JJ, et al: Hip fracture in-
cidence rates in Singapore 1991-1998. Os-
teoporos Int 12 : 311-318, 2001.

Rowe SM, Song EK, Kim JS, et al : Rising inci-
dence of hip fracture in Gwangju City and
Chonnam Province, Korea. ] Korean Med Sci
20 : 655-658, 2005.

Huusko TM, Karppi P, Avikainen V, et al : The
change picture of hip fractures : Dramatic
change in age distribution and no change in
age-adjusted incidence within 10 years in cen-
tral Finland. Bone 24 : 257-259, 1999.
Jaglal SB, Weller |, Mamdani M, et al : Popula-
tion trends in BMD testing, treatment, and hip
and wrist fracture rates : are the hip fracture
projections wrong? J Bone Miner Res 20 :
898-905, 2005.

FHEWRT AN

OBS5¥ 360E JEffi 9,345/ (¢ BIOOM +H 5 % )EHRR

ONIYDLBNEEIRZRT DEHDELGDE.

OB THILYDLBNE H56F, BESNCEBHAORRE, ITETY2
RN SNERED EY D 25k,

OB S ZEROBNHEE SRR, SPIEDIEO—.

9AFﬁ§

EUERESE oy —8E K FEHE
gk ELpEReys BE Bok

@G EES—FI

CLINICAL CALCIUM Vol.I6, Ne.d2, 2006

FHI0MT KEFTPRERBNITE1HSS - ARATE 21 RE06(6202)7260(10) Fum(m}sas&( BUES )
FI010061 EESFREE=MIITEIS 1/ - THIE /L RIS 03(3265)7681(f%) FAX (3(3265)8369

O§10-1-33353

23 (1959)



Acta Medica et Biologica
Vol 54, No.3, 93-98, 2006

Changes in Serum 25-hydroxycholecalciferol and Intact
Parathyroid Hormone Status after Hip Fracture

Mayumi SAKUMA', Naoto ENDO', Izumi MINATO, Hideki TOYAMA® and Einosuke ENDO'

'Division of Rehabilitation Medicine, Department of Community Preventive Medicine, *Division of Orlhoped:c Surgery, Department of
1 Grad | and

Regenerative and T School of A
Surgery, Niigata Rinko General Hospital, Niigata, Japan

Received July 3, 2006; accepted September 20, 2006

Summary. The purpose of the study was to examine
changes in the levels of serum 25-hydroxychole
calciferol (25-OHD) and other biochemical markers
in response to hip fracture. Serum 25-OHD,
serum intact parathyroid hormone (intact PTH),
serum N-terminal crosslinking telopeptide of type
I collagen (NTx), and urine NTx were measured
during a 6-month period after fracture in 11 patients
with acute hip fracture. Bone mineral density
(BMD) of the non-fractured hip was measured by
dual-energy X-ray absorptiometry (DXA). Serum
and urine were sampled at admission, on the day
of surgery, and two weeks, four weeks, and either
three months or six months after fracture. The mean
change in the serum 25-OHD levels was less than
+ 10% after fracture. Intact PTH levels after three
months were higher than those after two weeks
or six months, and intact PTH after six months
was higher than after two weeks, the mean change
being + 20%. Urine NTx levels changed until four
weeks after fracture, and individual differences
were observed; insufficient urine NTx data were
obtained for analysis after four weeks, though the
changes in the urine NTx level after four weeks
were small, Changes in serum NTx were smaller
than those in urine NTx and similarly showed no
significant changes during the measurement period.
In conclusion, serum 25-OHD did not show large
changes during hip-fracture healing.

tal Sciences, Niigata University, and "Department of Orthopedic

Key words — 25-OHD, intact PTH, NTx, hip fracture.

INTRODUCTION

The number of cases of hip fracture has been
increasing with the aging of society ", necessitating
methods for its prevention. The serum 25-hydroxy
cholecalciferol (25-OHD) concentration is an index
that reflects nutritional status as determined by the level
of vitamin D, which is an important nutrient for bone
health and a regulator of calcium metabolism. Vitamin
D deficiency leads to an increase in parathyroid
hormone (PTH) levels — resulting in bone loss %, and
subclinical vitamin D deficiency is considered to be a
risk factor for osteoporotic hip fracture in the elderly;
3428) these facts give importance to an evaluation of
the vitamin D level in osteoporotic patients with hip
fracture. An association of vitamin D with normal bone
formation has been established, but there are insufficient
data regarding serum 25-OHD changes after hip
fracture, and the relationship between 25-OHD levels
and hip-fracture healing remains unclear. In evaluating
serum 25-OHD in hip-fracture patients, the influence of
the fracture on the value of serum 25-OHD and other
biochemical markers must be considered. Thus, the
aim of this study was to examine the levels of 25-OHD
and other biochemical markers, including serum intact
parathyroid hormone (intact PTH) and serum and urine
N-terminal crosslinking telopeptide of type I collagen
(NTx), in patients after acute hip fracture.

Correspond M Sal M. D Dnruuon of Rehabilitation Abbreviations - ALT, alanine aminotransferase; AST, aspartate
Medicine, Depumnmt off‘ y P Girad Sctm! aminotransferase; BMD, bone mineral density; CLIA, chemiluminescence
of Medical and Dental Sciences, Niigata L y, 1-757 Asahi i dori, y; DXA, dual gy X-ray sbsorpti y: ELISA, enzy
Niigats 951-8510, Japan linked i t assay; NTx, N | linking telopeptide of type
1 collagen; FTH. parathyroid h RIA, rad . 25-0HD,
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SUBJECTS AND METHODS
Subjects

Patients with a fresh fracture of the femoral neck who
were admitted to a particular general hospital in Niigata,
Japan, from February to September 2004 were invited
to participate in a prospective study of recovery from
hip fracture. Twenty-six patients were recruited, and 15
of these patients could be followed. However, two of
the 15 patients were excluded because they had taken
active vitamin Ds before the fracture, and two more
patients were excluded because of malignant disease
and liver damage, respectively, leaving an enrollment
of 11 patients. The average age of the 11 patients (three
males and eight females) was 75.3 + 11.2 years old
(range, 55-91 years old); none suffered from renal, liver
or malignant disease. The participants took no active
vitamin D; for six months after the fracture, with the
time limit defined by the final blood examination, and
serum levels of 25-OHD, intact PTH and NTx, and the
urine NTx level were determined during this period.
Written consent for participation in the study was
obtained from all patients.

Table 1. Subject characteristics

Serum, urine, and bone mineral density (BMD)
measurements

Serum and urine samples were collected at admission,
on the day of surgery, and two weeks, four weeks and
three months or six months after the fracture occurred.
The average period from fracture to admission was
3.9 days (range, 0-12 days), and the average period
from admission to surgery was 3.5 days (range, 1-8
days). Conservative therapy was used for one patient.
The blood and urine samples were assayed for NTx,
and blood samples were assayed for intact PTH and
25-OHD. The samples were collected in the morning.
Serum calcium, serum phosphorus, and serum total
protein were determined at admission, using standard
methods. Serum creatinine, alanine aminotransferase
(ALT), and aspartate aminotransferase (AST) levels
were checked to examine liver and renal function. The
BMD of the non-fractured hip was measured by dual-
energy X-ray absorptiometry (DXA) (Hologic, QDR
Delphi, Bedford, MA, USA).

” F Serum total Serum Serum Serum Serum
Subject Gender Age BMD of hip protein albiiai Ca iP créatinine
number (years)  (@em?) (/g (g/d) (mgd)  (mgd) (mg/d)

1 F 55 0.703 6.9 43 89 3.1 0.6
2 F 70 0.443 5.6 3.1 8.0 29 04
3 M 91 0.330 5.6 3.1 8.2 2.7 0.4
4 F 88 0.586 58 37 8.6 34 0.5
5 F 80 0.554 6.8 43 8.9 38 0.4
6 F 74 0.589 6.3 40 8.7 25 0.5
7 M 83 NE* 7.6 3.0 8.1 28 1.5
8 F 78 0.595 6.7 NE 8.8 3.0 04
9 M 58 0.630 6.1 NE 8.2 2.6 0.5
10 F 79 NE 1.7 NE 9.1 35 0.7
11 F 72 0.806 6.8 NE 8.4 4.6 0.6
Mean+SD 753+11.2 0582+0.14 654+0.73 364+058 851+£037 3.17+0.62 0.59+032

*NE, not examined; BMD, bone mineral density.



