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Table 2 Age-specific number and incidence of fractures after the first hip fracture

Age n Person  Subsequent fractures Incidence (per 1,000 person-years) Rate ratio
group (years) - - . . . of hip
Once Twice Total Total Hip Clinical ~ All Hip Clinical a
(years) - fractures
patients  fractures fractures vertebral fractures fractures vertebral
fractures fractures
65-74 276 275 15 2 17 19 10 3 69.0 36.3 10.9 18.6
75-84 919 906 59 2 61 63 26 15 69.6 28.7 16.6 33
85-94 1,025 1,003 62 3 65 68 36 7 67.8 35.9 7.0 1.5
>95 108 106 10 0 10 10 5 94.8 474 1.9
Total 2,328 2,289 146 7 153 160 77 25 69.9 33.6 10.9 4.0

* Age- and gender-specific incidences, reported previously for the general population in Japan, were adopted to compare the risk of hip fracture

among patients with a first hip fracture

walk without difficulty,” “to walk outside with a walking
aid,” and “to walk only inside with an aid” and “depen-
dent” was “unable to walk without support” and “com-
pletely unable to walk.” The proportion of patients with
subsequent fractures was significantly higher in the
“dependent” than in the “no aid” ambulatory group. The
proportion of patients with subsequent fractures was sig-
nificantly higher among patients treated with antiosteopo-
rosis drugs than those without antiosteoporosis drugs
during the posthospitalization duration. There was no sig-
nificant difference between the two groups regarding other
factors. A multivariate analysis was performed using
variants such as body weight and ambulatory abilities
before the first hip fracture, and only body weight was a
significant risk factor for subsequent fractures (OR = 0.96,
95% CI 0.928-0.993).

Discussion

This study demonstrated a high risk of subsequent fractures
in patients with an initial hip fracture. It also revealed that,
after fractures, antiosteoporosis pharmacotherapy was
prescribed in only 19.6% of patients during their hospi-
talization and in only 18.7% during the 1-year follow-up
period after discharge from the first hospital stay. The
strength of this study is the substantially large number of
subjects with a wide age distribution. As a result, the age-
specific incidence of a second hip fracture in patients with
an initial hip fracture could be calculated.

In retrospective studies, the rate of sustaining a second
hip fracture is reported to be 7.5-11.8% [9-12]. In a pop-
ulation-based cohort study, Melton et al. [13] estimated
that the recurrence rate for an additional hip fracture was
1% at 1 year after the first fracture in Minnesota in
1943-1977. Another US population-based study showed
almost identical data, with a cumulative incidence of a
second hip fracture of 2.3-2.5% after 1 year [2, 14], while
the cumulative incidence after 5 years varied between 8.2

and 20%. A recent report from Finland showed a higher
risk of 5.08% for persons aged 60 years and over within the
first year following an initial fracture [15]. These differ-
ences may mirror the large variations in the risk of hip
fractures and life expectancies in different populations.

Very little data are available on the risk of sustaining a
second hip fracture after an initial hip fracture in the Asian
population, although there is a large difference in the
incidence of fragility fractures between Asians and Cau-
casians [1]. In a prospective study, Yamanashi et al. [16]
reported that the annual incidence of a second hip fracture
was 0.038 per person-year during the first year after an
initial hip fracture and 0.028 per person-year during the
second year. The 1-year incidence rate as determined in our
current study (3.40%) is very consistent with their data.
The age- and gender-specific incidence rates of sustaining a
second hip fracture established in this study indicate that
the rate ratio of a second hip fracture compared to the
general population in Japan is higher in patients with an
initial hip fracture under 75 years of age than that in those
75 years or older. In a Danish study, age- and gender-
specific incidence rates (per 1,000 person-years) in women
were 40, 51, 62, and 73 in the age groups 60-69, 70-79,
80-89, and =90 years, respectively [14]. Although the
incidence rates of a second hip fracture in the Japanese and
Caucasian populations are thought to be equal [16], there
are differences in the population over 70 years of age,
possibly due to a lower hip-fracture incidence in the Jap-
anese population compared to that in northern Europe.

In this study, second hip fractures most frequently
occurred within 32 weeks after the first hip fracture. The
rate of sustaining a second hip fracture in a previous Jap-
anese study tended to rise during the first 8 months after
the first hip fracture and then to plateau [16]. A recent
nationwide study in Denmark with a large number of hip-
fracture patients demonstrated that the risk of a second hip
fracture was increased almost 12 times at 1 month and
more than doubled at 1 year; however, the risk remained
significantly elevated until 15 years of follow-up [14].
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These findings indicate that the early period of 6 months
after the first fracture is a window of opportunity to execute
a strategy for fracture prevention.

It has been reported that a previous fracture at any site
is an important risk factor for future fractures [17].
Although the risk factors for hip fractures have been well
defined in Caucasian subjects, only two epidemiological
studies have examined risk factors for hip fractures in
Japanese subjects [18, 19]. In the current study, body
weight was a risk factor for a second hip fracture; how-
ever, age and other comorbidities were not associated with
this risk. The study by Yamanashi et al. [16] demonstrated
that senile dementia and Parkinson disease are important
risk factors for second hip fractures and that prefracture
ambulatory ability was similar between the unilateral and
bilateral hip-fracture groups. A large cohort Danish study
demonstrated that prior fractures, alcoholism, living alone,
higher income, and advanced age are risk factors for
second hip fractures [14]. Lonnroos et al. [15] found no
significant risk of a second hip fracture with multiple
comorbidities including dementia, whereas Berry et al. [2]
reported a significantly increased risk in patients with a
high level of functioning compared to those with moderate
functioning. On the other hand, Chapurlat et al. [20] found
that walking for exercise, which is an indirect marker for
functional status, was a protective predictor. The expla-
nation for these discrepancies might be caused by differ-
ences in the definition of comorbidity used in the various
studies [14].

It is reported that the vast majority of patients who
experience a hip fracture do not take antiosteoporotic
therapy after the fracture [7, 8]. Among patients who begin
antiresorptive osteoporosis treatment after fracture, the
adherence to treatment decreases over time and remains
suboptimal [8, 21]. Inadequate treatment after the first hip
fracture became evident in the current study. In the current
study we also found that patients undergoing osteoporotic
therapy were more likely to sustain a new fracture than
those not undergoing pharmacotherapy. This is probably
due to the fact that more fractures occurred in those with
severe osteoporosis; therefore, there was an increased
likelihood of prescription of pharmacotherapy. It was not
determined if prescribing antiosteoporosis drugs during the
1-year posthospitalization period was effective for fracture
risk reduction. It is now known that oral bisphosphonate
treatments for 3 years [22] or an annual infusion of
zoledronic acid for 1.9 years [23] after repair of a hip
fracture is associated with a reduction in the rate of new
clinical fractures including hip fracture [22] as well as an
improvement in survival [23].

There are some limitations to the current study. First, we
estimated the risk of sustaining a second hip fracture based

‘2_} Springer

on hospital records from the treating hospital and ques-
tionnaires from the patients and calculated rate ratios based
on reported age-specific incidence rates derived from a
different research method. Because mortality is increased
after a hip fracture, this approach underestimates the true
incidence and might lead to biased estimates. Although the
mortality in this study was much lower than that reported
previously, 304 patients were lost to follow-up and their
true life span was unknown. Since further follow-up was
difficult, this is a limitation of this study; therefore, the true
mortality of this study must be interpreted with caution.
Second, we included only female patients >65 years. It is
well known that mortality and prognoses are poorer in male
versus female patients, and this might affect our results.
However, this effect would be limited since the number of
female patients with a hip fracture is 3.8 times that of male
patients in Japan [24]. Third, we collected data based on
admission records and therefore could not fully eliminate
patients with additional hip fractures treated at other hos-
pitals. Each rural hospital from where our data originate is
the main hospital in its region and has orthopedic spe-
cialists. Thus, most patients sustaining fractures visit these
hospitals, and the number of patients with an additional hip
fracture who are missed would be limited. However, the
possible bias introduced by this would underestimate the
fracture incidence. A lack of sufficient validation is a
potential weakness. Unfortunately, we were not able to
further validate our data. Finally, we could not compare the
BMD between patients with and without a subsequent hip
fracture since BMD was measured in only 314 patients.
Although some reports have suggested that BMD between
patients with and without an additional hip fracture was
similar [10], another study showed that patients with a
lower BMD are more likely to sustain an additional hip
fracture [20].

In conclusion, the current study discovered a high risk of
a subsequent fracture after an initial hip fracture and that
the treatment for patients after the first hip fracture is not
entirely adequate. Since hip-fracture patients are the most
plausible candidates in the prevention of subsequent frac-
tures, prescribing appropriate osteoporosis treatments is
essential along with more aggressive interventions for
preventing falls.
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We investigated the epidemiological data of patients with hip fractures from September 2009
to January 2010. A total of 21 hospitals with orthopedic wards in Okinawa were enrolled in this
study. Patients aged 50 years and older were included, and data collected were age, gender, body
mass index, fracture type, injury location, complicating disease, previous insufficiency fractures,
and osteoporosis medication. A

The number of hip fractures was 311 in total, 64 men, and 247 women with a mean age of
82.4 years. Of all hip fractures, 155 cases were cervical, and 153 cases were trochanteric frac-
tures, 160 fractures occurred indoors, and 69 fractures outdoors, and 79 fractures occurred in
hospitals or nursing homes, 264 fractures had some complicating disease, such as dementia, hy-
pertension, and cerebral vascular disease in descending order of frequency. His fractures most
frequently occurred for 6 to 11 am. Thirty-five% had previous osteoporotic fractures, and only
12.8% of patients received medication for their osteoporosis. Orthopedic surgeons and general
practitioners have the opportunity to improve this situation by treating their patients, and ap-
propriate countermeasures are required for aged individuals with dementia to decrease hip frac-
tures.

Key words : hip fracture (KIBEIRAIERET), osteoporosis (BEHERE), Okinawa (PEIE)
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KRB OMNEHBERZEEREORYEZHEOMNITE-DIC, ZEMOBEEEEE CIFADL) oLX
IWEBRHECEEIZIDWTHERZfTo /2. M&IT2009F 9 Ams 2010E 1 B ETOHMBIC, HRBERD
21 fEEF CRRBB IR ERT OB CTARIMELZIT> 7= 310 AT, =581 ADL % Barthel index T, &
HEOHECIEBEZUGTHER/NRBMER S —)V (LUF HDS-R) TEML /=, 2§87 ADL i Barthel
index THEMN 3%, HIAREOEMNMNHIETES 60 SLLEA64% T, F£# & Barthel index 121348
BE{R% —0.369 0B OHBEMNED SN/~ HDS-R T4 U TZ2EAEED SHEB T2 &, 52% ICERANE
MNEBD 5, 4 ZUTOEERAEIL 2T% THo/=. HDS-R & EEICIIHERE —0.493 D& OMHEESN
2 531/=. Barthel index & HDS-R I3 AHE (%% 0.681 D EOMBEBEBRNED Sz, BAECREE
MEEIZ/2 512 D3 Barthel index QRN 60 Skl OEEZ L ELL DAL, FITEAEELEDR
NWETIEF D% < 5 Barthel index @& #1360 S ETH o /=,

The aim of this study was to investigate the pre-fracture activities of daily living (ADL)
level including ambulatory status and cognitive status of patients with hip fractures. ADL level
was measured by Barthel index, and cognitive status was measured by the revised Hasegawa De-
mentia Scale (HDS-R). A total of 21 hospitals with orthopedic wards located in Okinawa were
enrolled from September 2009 to January 2010. The number of patients was 310 (64 men and 246
women), and the age of patients ranged from 50 to 102 years old with a mean age of 82.4 years
old. The percentage of patients who scored 60 points or more on the Barthel Index was 64%,
and that of patients who scored 14 points or less on HDS-R was 52%. HDS-R score correlates
positively not only with the score of Barthel index but also with gait ability. Therefore, we can
conclude that the characteristics of patients with hip fractures were relatively higher ADL level
without cognitive impairment or relatively lower ADL level with cognitive impairment.

Key words : hip fracture (KEEEIL{IEEH), cognitive impairment (GRHIE), activities of daily
living (ADL)

* iEEEEGE - BIF TR Okinawa Fall and Fracture Prevention Research Group, Okinawa, Japan
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KERERALEVEH BT BT 524550 ADL & 3RAME DRE

Iz

T L &

FHAERGEOEERYIAIERFO I DEREEN
TWah, REFEMTEFTEEICBT 2ZAEDE
FRIE TR E N T, AR TIHERS" 2176
NDBEZRRICHEL, KREEMHEREZFICS
TREMERRRITS% EORENHBEOHTH S,

SE, FZBIIHRERO 21 MR TARINEERT
72 KBRE RN EVE T EE 20 RICRAEDOEIREZH
SMIZT 5 ERICHERZHERO B EEFE (ADL)
BT 2REEMFETITO .

¥R & E

200049 A5 2010 FE 1 BIHRBERD 21 %
ZHWT, KRREFEMHEFOZHMTARMEZITS
7= 50 LA LD BE 310 M s & Uiz, FEE
82.4 5%, TERNIFHME 64 Fl, E 246 HIT, RIREE
HEHTAY 165, REEBETFECEHA 153 I TH o 7z,

2857 ADLIZ, ABRERCEED 2 WIEFEN S M
EWMDHAEZTT\Y, Barthel index” TEFEIL 7=,
HEDHE, BEICEL T, BEOIREN BIFRE
WCEGTHRESNHRMEZ 7 —) EUF HDS-R) %
FAWTEEM L7z, HDS-RIZ 30 A &T, 21~30 =
ZIEE, 15~20 SZ2FZAESEY, 10~14 A28&~h
LERAE, S~ 9 Reh~mERME, 4RUTZ
EERAESHELR?. HDS-R O L8597, HDS-
R &4E#, HDS-R & Barthel index, HDS-R &#47
BEANEDBEBICDODWTHFNZTo . FITRENIZ
Barthel index AT (08 HITTHE, 5 A

=
At

BEWT OBMTTEE 10 5 BARONESERTT
HTARE, 15 0 NEIRERAZL TH< &b 46m

WARITRIRE) 2 AW TEHME L k.

&

S

Z{ZH0 Barthel index OfEA»HE (MDD 1F, WA
MO (31%), 90 =L L EAS 128 1 (43%), 60 =LA
E7A3 189 il (64%) T ADL @ L ~)LILEEBEIRZN
TWBENEN o=, FEHNH N 21F E Barthel
index @ HEIIET L, 4#& & Barthel index DfH
(K 2) I3 %E—0.369 OB VEOHENED S
Nz, Afk$ o HDS-R (K 3) 1, EEA 108 #
(35%), YAUTTHRAED D LHESNIZDOM

b g
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1614 (52%) THo7e. HDSR L&E# (M4 &
DO HHBERE—-0.493 08 DOHEENED SN,
Barthel index & HDS-R (K 5) & @B, #BES

N | Y=53074- 482%X R=493

50 60 70 80 90 100 110

4 ARt HDS-R &4
HDS-R & EEHIZEOHEZRD L.

Y =46.987 + 1978 *X; R=.681

Barthel index
P
o

N
[e=]

R0 ROVO VOV OB OV OO O

HDS-R
5 ARt Barthel index & HDS-R
Barthel index & HDS-R 3 #HE8{4% %% 0.681 @
TOHEZ#RED, HDSRAHABIEDNT
Barthel index lZ EH U 7=,

HDS-R

0 5 10 15 (&
HiTHER ps0001

6 HDS-R &&fTEEHOBIG

Barthel index O#{FHEA0, 5, 10 HDH

EELDD, BLAOHEAORERTEER

HDS-R OEENEETH - /-

RE0.681 DIEDHBEMNED 50/, HDS-R &7
g1 (R6) DEERTIE, HTE%0, 5 1050
BEFEIVDD, BLHEOBERTHDSRIEEERICS
NWEETHo/z. (Tukey-Kramer 3, P<0.0001)

Z 4

REEE AL ERE HT O 564 RTINS I L FE BRI R
WHEMT2Z &6 NT NS, BARERARS2LE
HEBEZERIC LS RBERMEE IR OBRBRIKRRAL
Q007 EFRESD) kB, BEHI0BRUEICE
BL, BHETIE80~858, LTI~ BoEs
BRIcE—IDh 5 EBMREIN TS, KHED
HRFIZBNTHEEHOE — 71385~ T, F
HEMIZ 4B TH oI

HOBEENZVDIZBRATHELIIENS, &)
RROBEHEENRIIU G - BRFHEZETEA
ETHDN, EFIZOFERTEHBEDRERT-
TWBFEIFIZ IRV, KEERMEHEFORERS
BETEED-0DIIT 80 MUBOEHEICH L THHE
BEBERTHEENLETHS. L, 80
DEBHEESEENRICTA I LIFRTRETHD, L0
& - BITU R OB WEREOHESRARTHS.

BYNGEOBAEELS L TiE, WHO BHiyU 2 73t
fliy—)VTH D FRAX BEERGBEEN TS, 80
U IR EFETANTOERE TERERELEDS
FURTB 0% ZBATLEN, BETNSBED
BRICIEEI 220, &E8 - BIRU 27 0& 0 Sk
HEOMUEDRATT O, 0 mUBOEEHE
LEIRFREIE, FREE - B 2T OFEEY —)
MHBIZIES, BB 0Xdy— ) oERsE
BLTBY, RFETIIAREIMEEITEE DY
ZHOMNITE I LR EN, STRENCHEEES
ROBUE, BAEOFESCEEICIDOVWTHERZT-
7.

EEOURXIVEFELT, GROBE HT8EI0
BT, NI RXBREDRT, ®77 - BHET, Bk
BOETRELBOERDEHINTNS, AWET
Ww/z Barthel index 3 EAMZBEEESHIEDH
MEZRTHERET, &%, HEnTENy REOBE,
BE, M UBEME AR, ST BERER FX
HE - RO PO—-VO 0 EEMSEREIND,
ZD36, BRELHHE - RO bO—)L 2B THE
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B, HTEI°NT D AHEICEEL, &Rl R
CEEND D EEZ 51D, Barthel index @ EEIC
Lo TEHABECENEL B, SBROBNPHLET
% %. Granger 51 Barthel index @3 & L T,
60 MLl EZBHBEOAUNAFETEDIREEL,
21~40 HEBEOEE, 20 AL TE2NREL Y
BL7-. AFFEOHETIE, 90~100 4% 43%, 60
B LEMN64% #ED TR, 240 2/3 TIIEILL
EEENHLBEAR T EEDOND.

—HRIC KRB B T BE T, ZEFMOHRITE
TEHEERZN TN D S WD RENZ W, KBS,
BRATL )L 2ED T 141 5 129 1 (91%)° 43,
B s 3BT 280 171 i 156 ] (91%)° A3
SEROSTIRARTH o EWMEL TS, AWK
T2, Barthel index OEHiALITOIEE THRITEES %
FMLzE A, TEREERALTHELS 46m
SBATHIRE/E (156 4D 13296 A 145 A (49%), &
INBEDOMBPBEE T THAITAEERE 108) 280
3 & 296 AH 240 A (B1%) TEZERIOBTNHEEET
HoTz.

RAENEICRET D S EEICH T B EREHMEE T MK
FTIBIEMNS, RBAEREHOYAZEFD 1 DI
SENTVWEY, KT, HDSRZEZHWTKER
BB T BE BT HERANE DB REERET L 72,
AR EHIEL -BE HDS-R OSEN 14 A8T)
DEIENL52% T, RHAEREY (15~20R) 250
EEDHERET65% THo/z. HDS-R & Barthel
index IZIZFEEOME (HEARE0.681) MEEY 5
N, BRAEORENBEICZSIIDN, Barthel
index M EEA 60 HARBOEEZ S FLLDITRY,
WIZERANE 2R nE (HDS-R 221 REAE) T
137 D% < HY Barthel index @ #3513 60 LI ETH
7= (®5). LLEDEREIDKRBEEMEBHRIZ,
ADL D HEAME- N T THRAEEZBE LZVDH D,
HBHNWIADLBMETL, RHEEZETHIEFICHREL
PTVEEZ SN

FHFEIIREE RS BEREBEICBT DBMEDE
ERERE L7720, RAVEICE > TKREEMEHEH
DY NEOREEMU M ZBESNITT 57201

i3, RANEOREICL > TKEERMHMERTOFEER
ENELDZHOIFR— MNRENVETHS.
AREOREEL, H2HENICKEEEERER
DR THFREND 21 Mk TARIMEZT 72 50 5%
DEDBE2ETHS. HHORKKRILT TR{ES
DFERDHEATRY, BEOBERNA T AFENTY
RNEEZSND. RHEOHEIZETDRERN—E
EL. BEORENBIFREEICT -2, AR S,
DIEFERZEMT, BBLDEH - FWBEIWIRK
HIZEHETCTORETHY, HDSR ICK2FHAAEH
FOEBERPZLUHICDONTRSBRORIEVLETH
5.

&

i

=]

OHBENOKRERRMHENBEERRI, 25
g7 ADL (Barthel index) &#8HIAE (HDS-R) ZH
THREETOE

@ Barthel index THIXEMNESWEHBEN/ZD
WEEED 64% THo Iz

@ HDSR THME L HET N DELMED 52%
B, REAEOEENSEIC/EDIEE ADL OETF
D 5Nz,
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RCEBB T OMET. FEREEKES, 52 1 935-0936, 2009.

7 BREEZS  AREEIDBERICBT2EREDKR.
Osteoporosis Japan, 13 : 156, 2005.

— 192 —

—626—
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wrx &

BRREEHEE (bone histomorphometry) EBEEOEBNETRTECTHD, BHEESNSEESN
CEEERSUTT U OBENMEONDICH, BYREPE MEREERROBRBEHCANSNTVS.
KRV TEEHODRUECHETTIVEBRICAVLLN, BRTHEBEBRRCHESE DILYOLRAHE
# (CKD-MBD) [CHUVT, BESHCEBERESEEDER AN X LDREOEEROBICEEE TG
BRBALED.

Morphological analysis of bone dynamics and metabolic bone disease.

Bone histomorphometry - The basic methods and
role of bone research and clinical significance.

Niigarg bone science institutetDepartiment of Orthopaedic Surgery, Niigata Rehabilitation Hospital.

Noriaki Yamamoto

Bone histomorphometry is a quantitative evaluation of bone tissue, which provides bone structure and re-
modeling parameters. Bone histomotrphometry is widely used in not only experimenial animal model, but
also in the diagnosis for chronic kidney disease-mineral and bone disorder patients and the evaluation of
drug effects for osteoporosis.

E = VY > # remodeling & 25, aﬁﬁ%mm &gl
BOREE, WEHEC 28R ES L WA EEMCEET A BT, KEREHEL
%’éﬁﬁiﬁﬂ%g&: L EBEBRO—EOEEEARL L T, BIRLAWEATE mfﬁfzwgﬁmﬁ"%ﬁ g
BEIhTHY, ZORWAHI=ALEYETY BIrl, BERWT 2 EIERH labeling 27

FEBORENRRY YT Y e SEREBARY b 0B E)
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55 | BIIE - BRI LB BRBOET

B ETHBLLTO)ETY T OEREZE
BENCEMIT 2 S £ EBEE BB ETHBY,
BMERICE T 5 BREFARLTCORE I RS,
RETTFILOUFRPLEROGEEOHEIC BT
BBEOFMAETHEY., BRUF>—H—DF
Bz k- T MERICBT 2 BB B o BEE
FIREE BN, EEEHMAESE L CERFN
T2ILTHLAZBREZL, FRTREEE

WKOWTDEBINZNEFIC DO THERT 2,

5%%%%%%@%&
BRETG e P REY L &R RO
FoleBicB o, BRMER, fHll, 5—2F
MOMECESH T, Bl b TET b 24
7Y VROFEWE (T v, YOV EE) &,
BlEZHOT205T 5, BYERTEI EE
E2HEHOBE#RZRENT DAL, Vi lE
BOERA ZHAELETHOBEELHZ, %
FeEERC BT AERAOBREGEFIC DL T
&, JNEOSE I EOEEC L o TREIENELTR
E{ BB EHPELRE LR, WE (es-
cape) L& X 5z, RS C Ty & k%

gj@ . s B
Bl BEEAYATA

BREICHASHESEL TR LOEEE M L—2L

TEHAIT 2.

(EERM)
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BETIDENH L, HHUFEFCTO%L& /—
WCTHEES A, bone stain 7 ¥ HANZIG U2 3
FEEZLREPHINE, B2 VPEHTWE
Villanueva bone stain Tl, R L THEE
EaRALENRNARE A 5. ROTTFZAFy
2 #HE (methyl metacrylate) (4 L T b2
A EICRTHEERPFRS G, KTFRORKD
EBEE, EEORAMBREL 2D, JERKE
ATOEEEZTE L TaFILBEEBEREMNL
THET 2L Thb. BEHRHAIZHRILOETE
P PE L, MAETRETHLD2EDELT
BESH, BBREELEHREE 25, FHUE
BMSE L 8 3 2 EE LIEH S AT Lic k-
T—HBOT= 2 T2 Tiibhd. (B1),
EEBOHE, BUMEL X OO,
WO ERMAET AN b H Y, —FE
DI TR 27— 4 &b L S FROMES
HoBAHLELLELELLLEY., (B2).

| emestim/ s x—9—czomn
1960 EMRICUE F » - B EE R e )
BBRFETEZIEELNRTA—E—BEREEA,

Mz SEEHNORE

ME (D), EEOD), BEEE (1) B
B, (BEEM
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2. BEEHADEREZDES

£1 BEETANSA-5—

BEEE HAE i ==Ly
Bone voiume BE BV/TV %
Osteoblast suiface BEEE 0b.S/BS %
Osteoid thickness BER 0.Th mem
Eroded surface e ES/BS %
Osteoclast surface HEERE 0c.5/BS %
Osteoclast number EmEaEL N.Cc/T.A frarn®
Fibrosis volume FHE Fb.VITY %
Bone surface BH BS/TV mmé/mm?®
Mineralizing surface BEE{E MS/DS %
Mineralizing surface BAMLE MS/08 %
Mineral apoosition rate BRERLEE MAR mem/d
Adiucted apposition rate | HIERREE AjLAR mem/d
Bone formation rate: BEREE (BF) BFR/BS mem¥/mem?/d
Bone formation rate BHEE (BB) BFR/BV %ly
Trabecular thickness BEE Th.Th mem
Trabecular number SR Th.N fmm
Trabetular separation BRER Th.Sp mem
Wall thickriess BREEE W.th mem
Trabecular number BRE Tb.N (BVWTV) /Th.Th
Trabecular separation BB Th.8p (1/Tb.N) — Tb.Th
Mineralizing surface BAEFLE MS {(dLS + sL8/2} /BS
wineral apposition rate BRI{LEE MAR L. ThrLt
Adiucted apposition rate | BIEABILEE ALAR MAR (MS/0S)
Osteoid apposition rate | EEERFEE OAR MAR (MS/08)
Mineral formation rate EMREEE MFR MAR (MS/BS)
Borie formation rate EFREE BFR MAR (MS/BS)
Bone resorption rate BIEEE BRs.R XEO) 2R
Mineralization lag time BERGEERRE MIt 0. Th/ALAR
Osteoid maturation time EER SR Omt Q. Th/MAR
Formation period FERHERS FP W/Th/A.AR
Resorption period R URHEER Rs.P FP (0c.5/08)
Reversal period WEHE Rv.p FP (ES - 0c.S) /05
Remodeling period JETU T8 Rry.P FP (ES + 0S) /03
BMI lifespan (sigma) BRI B RS R 8g (or o) 3L 10) B8
Quiescent period B2 IEEAES QP FP (QS/0S)
Total period it b ) TP FP (BS/0S)
Actibation frequency B (R) BfE=s Ac.f WwT.py

(Zwh 7 SUBIED

1988 #4212 Parfitt 5 ic k- TKREB KB ¥EET
EHRASNTVEY, by ETEHAERER
ELHCPBVTNRTA—Z2—DfFr NS h, &
oL > THREESRTVEY, SRS
LB VEFTU 2R TEENDHY, VET

CLINICAL CALCIUM  Vol2I, Nod, 2017

YD TEEN/SS A — X — (static pa-
rameter) & B}/ 3% A~ Z— {dynaniic parame-
ter) AL, (B1). B/ S A—&—T
BRI OARIET AL F v — MER
TEWEHFFHTEIET, EEshi2 5B
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e BE - AEIC LS NHIORT

ElEOlELS L OEREoR & 2L, §aFL
SR mineral apposition rate (MAR) & B A
J¥ bone formation rate (BFR) BEH & h 5, Z
UETV IO DOREMTHS BSU (bone
sturactual unit) OBELLBROEE (W.Th)
#EIT A LT, W.Th & MAR OBH%»5E
KRR formation period (FP) 23 &k, FP
BEERRME» L ARLPHEEBI NG ZTOH
PRACEREERG ] mineralization lagtime (Mit) &,
ZDBAUPALERD 5T £ CORMOEIEE
& KU T active bone formation period 2 X 3l
Ehs. INLDRMERE, UEFTY 7O
RETREBHEORE L Z OEEIRROE &Ik
BldaeEzonalEpbEEHINTHS,
FOWFHR, VEFI X IOWMEL L TRLEET
H%, HEER (activation frequency) HSELHI &
b,

MAR & BRI (MS/BS) O i3 BB R
bone formation rate (BFR) & LT#REh, #
#H (BFR/BS), B&# (BFR/BV), #Hlfhiu
BFR/MTY) & 300#HEB LG, TNHDIS
T A R X E AR OB R, A
BEOBERPHRCOOTHET 2 LTEERE
WEbIHT, ENMEECBIZHRILELEE
OREMC L 2EBOERNIGE, HEIRE
(0.Th) R EEHE (OV/BV) L LTERSATER
{EEEDIRMEIC 42 0, RIEVR IR LI C diRAE
B ETICE AL TR 2R BRE2E T
57,

§%%§%ﬁ®%%@%§,&%
BIREBEN OB A OB S EEN B EEE
BHBIETHD. HFEOBRMIIBTHLDY

T IS BT S bone balance (1 & 1
OFETHE I LML, Wih & B erosion
depth (EDe) #EL D, BE&ETE ((W.th —
EDe) XA.cll3FRDINT VA RET %, Hilt
OFHBEIRREOHEAMRIC DO T OB/ ER
D HEBLNIRRETE, TryFni— oS
T W.th O#E Acf OIETY, PTH (BIHRE
REY) &> T Wth O8E Act OEIH
RERNTHEBDY, IbDEHRIHEDSL HHE)
AR BEHICE>THEREELEETLE A
BZALEFRLT B,

AR, Ty inia— oRESC L 2 ENRE
O F I (severely suppressed bone turn-
over ; SSBT) OFEHNHY EFLN TV 5, &
BB 2 BB A CREERE» <&
LN EPEIATEY Y, BRE~—Z—

TR EHT B A OERBHREETTL,

HIEEE BELURNETHCES L B2 50,
AIRRE TR E e & 2 Bl DAS TR IRRE 4232
B E Bhhs., B3 5CBRBEBICK
EL{AANTBEHDER L, BHBREOZELT
xR BEANORBOICHAVRF I AT
VE, LI LAPLEEHEET S L TEH
ERBOUFPIGEPTPTHL 2 EOE(LE b
LEEEBH Y, COBICHEERI L2
BOFMHHEL 2 L EbRS,

BN BE 4 ¥ CKD (chronic renal disease) £
HECRBRENESHRTL2LVHLENATED,

G EEE LTEFOHEEERE (ADD %

fHE% L, QOL (quality of life) X TF&¥3 2%
b, BRIREOCEHAMEBVEETHL -
B, BUESBBERIC &3 BB LN S
SHEff &8 LTV %, CKD CRA&INHEE DL

CKD : Chronic renal disease (181 E1555)

KDIGO : Kidney Disease Improving Global Outcomes (BRIRERES A K31 AEROEBRNEEITERR)
TMV : Turnover-Mineralization-Volume (T : Turnover ; BEEHEEOEHR, M : Mineralization ; BRIEEBDEE,

V:Volume | BEDIEH) OHEE B TRETDBEETDRENE)

24 (532)
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2. BEESRMOEREZNESE

W EE THE OB OB 2 £ oY
M BLRHETE 0> TEY, EEN
TR BB G E AT &Y, 2006 i
& KDIGO (Kidney Disease Improving Global
Outcomes) commmittes 25 TMY 448 (Turn-
over, Mineralization, Volume) &8 L
OESREI ATV S Y,

g HBHODIC

R TREPEHIS O OO TONELZFOE
FIZOWTHES L, RREERE v — 7 — 28
VA RTIC B e R B R B ICTTE T 2 F
BELTHESOh, 2ORBESHILTERESR
FD, BREMREVLAE BT 5 EBOEN
PEBELERE S a2 o~ ViR R 0%
Biok->T, ThZ T ECEHESORMNLER
BHETHY, ORI EL LTERE
B AE BRI R T SR, B
EERECHED LS OWAEPBREHARED
FEPELRPHOFBICANT LI LR2E
3,

Z B
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1) CKD-MBD 2351 3 8 it
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BHREEETICLVE DILYOLREREIEHECEEL, BEBESTHERENBRLASGEREIC
BoTWS, EOBEOERIRZHICBREESIREEERY~ILTHY, BESHIEBENCRBTIEE
FERHIEOND. KDIGO (Kidney Disease improving Global Outcomes) commmitiee (T4 > TIRIE
ENC TMV AT, Turmover (BR#EDER), Mineralization (8GRI, Volume (B8) 03D/
SA-Z—CEDOVH UL EIBESNT VS,

Morphological analysis of bone dynamics and metabolic bone disease.

Bone Histomorphomelry in CKD-MBD
(chronic kidney disease mineral bone disorder)

Niigata bone science institute Department of Orthopaedic Surgery, Niigata Rehabilitazion Hospital,

Noriaki Yamamoio

Bone disorders are often happened in Chronic kidney disease patients. Pathophysiology of bone disease
are assessed by bone histomorphometry. KDIGO (Kidney Disease Improving Global Outcomes) committee
proposed new classification of bone biopsies by assessing Turnover, Mineralization and Volume.

E = V>N DE AT DL, VORBEEEL, ¥4
BEBICHERT 2ERECOVT GBI RN 20D B L URIHEREALE DK S EEBHE
I (renal osteodystrophy) & FEEAL, FEHIC WEALELBERE L > TV, OB
F o T2 L BAHERENPRETHEIEMEE BEERE X 2 BB EORE kL
BOMFBFEMT AP HFERTELY, BHEE LThRERBHZRALZLTVAY, (B1)

VEEHORENENT Y HBUNEY T a VIRBEBE (e k -0V bR
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T THD. BEEPICLZEBRNABAICESNT

E1

B, (B Esl)
EETREREC BT A8HEDEROLEL
SISOV TR T 5,

I cko-ven

e e
HENEHEAEROAL LT, MEHRERELE
B A EDREE & 0, QOL O Fomr
DEEES LTI E S CKD-MBD (shronic

kidney disease mineral bone disorder, 18VEE

[BHIC D B I AT ARBIERE) v EREE
LTHASILPBIBEATETLSY, CKD-
MBD Cit © Mg#HEMAEY (Ca, P, PTH), @
BIRE, @ B RLBE, KDw T4 0OMIE
REHPEETHECEVRIATI S, 65,

Bl BEEEREOREZEICOVT, BB
TRIBFLERC L 2EEEORRFBEH S, B

&1 (osteoid volume) MBI X 0 B(biE, &
#e 8 (fibrous volume) 1o & » THMERE L, 8%
BEOBEDETC > THEEBES, bl
KHBESRWESMAYCAEESRTLRY, L
BLERLFOMBEEAE LT, #i—shiifigs
Wi OBEELFTL WIEER, R A—F—DE
HHEPBECE>TRRB B2,
WAL RS L 7 o T B BRBESRORE
EBONEOHFCE>THaE LS HHE S H
T, Parfitt 3EBEHISOBS» L BEFREY
BEOH L VRSO EEREE RO, 2006
#¢) KDIGO (Kidney Disease Improving Global
Outeomes) commmittee 12 & 2 TEE L7z TMV
¥, Turnover (EHREHHEIE) . Mineraliza-
tion (BFEKIL), Volume (B¥) ®3250s%5
A BB SO REH LOSEBSEES AT,
5%, RELFHMBEEROFNMEMALCLTH
b, O TMV 3L 22 THOROD (renal
osteodystrophy) O FEHEBEFCOVLTHE
THEELTVE, (BH2),
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1987 4200 ASBMR CREE R %) o Histo-
‘morphometry Nomenclarure Committee & &
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DI DOIRFGA—Z—DEZTTICDGT, HIBE
FHIRD A~ 2 —OBED BT,

1. Turnover (BB EER)
B R EE & 2 O Bone Metabolic Unit

KDIGO : Kidney Disease Improving Global Outcome (BRIRBE A K21 U EROERHESIHE)
TMV : Turnover-Mineralization-Volume. (T : Turnover | BEERREDIERE, M ! Mineralization : BR{LBROERE,
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1) CKD-MBD (CBITDERESTR

E2 TMV#EECHETO ROD EOBERE

S RHFETOROD lrenal osteodystrophy) OHEEFTR
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High-turnover, Normal @5 20 A 2 DINT, ¥l

LTMY D 3 DOBIET &5 Tumover, Minerali-
zation defect, Bone yolume EOEIFRERTEL T
o

(e L)

(BMU) TOEWINE EET5EBHROAY— K
Bt EEABTE 20 BMU 0TI
&N 3 Volume & # Z B SN2 Volume 148
LS HREVEREZRTHED, 2035
ABSEIT, WHRPBEALZ 5 &I positive bal-
W UL A3 847 00 8 & 12 13 negative bal-

ance I27% 4, BB E BN O T » ARET
BEBREE L BRIEEREEELVEEZ
T, BRBIEEG I L O IR IR R BT RR
# (bone formation rate, BFR) ##E& LTH
Lv%, BFR 1213 BFR/BS. BFR/BV,BFR/TV © 3
BELGHY, BCSEEBRLL VO 1 ERORE
WEOEE 2R T BFR/TV B RE—A—&
OB EOZ L bERShE, —F, BRH
Mgz #T S5 ~DOBEEL/FA—K—LLT

%aﬁCﬁf [

JEYE{LE (activation frequency) 'H 3., THhid
ARACEE L BiEO N2 5 BB REER (forma-
tion period) WHEH &4, & LICERRE ORI EL
51MOYETY 7 (—-HEHOEKEIG 5K
IR AT, W, ROBEEEZ T D
EIREHIT A 5 total period ®BHETH O, HoF
REEBELEZLNE, BEEOREEELTE
EHOBEPEREROGMBHEL LB, #
% WL T3,

2. Mineralization

EHOBBEGBE CREFMIC L2 8BBR
EZOFRIE -EOBRETET LTV A0
HEOREE BB hs, HEFOEMEE
EEBRBERO LR ESOLKEED 2
DORE—=UPEL LR, bR Eofk{ B
BRERBARL TS, ERLEROER
FHAEDET OB ETH S, HRILOF
fli & LTI EEIR (osteoid width) & 17k L2t
W (mineralization lag time) # %, Parfitt
BEWLECRRE L LUCEEE (OV/BV) 53 10%
Bil, BBW% 12.5um b\ k, minaralization
lagtime % 100 L E &L 24, CKD @
BT B e B T AL,

3. VYolume
BE eI BT 2 H GRS ERI
BUSHHBEBROM»LERBI/TVTHS

HERTV S, CKD Ic B0 2 H I —EDHEm
B, FORKNBEREIAEITIHATHY,

BEHRSEE (ROD) OREBZCEENRS R
Twih ol o TMV 2 ETRERRDE
BHY A OBMEY OMENBEEL K& B
hboTwaIlepbERENCLELLRS, L

BS : bone surface (BE), BV : bone volume (B8),

ROD : renal osteodystrophy (B EREE)
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TV : tissue volume (FBEE)
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