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A Histomorphometric Analysis of Iliac Bone in Cases of
Primary Osteoporosis with Double Bone Labeling

—With Reference to the Relation Between Histological Parameters and the
Occurrence of Spinal Compression Fractures—

Kin-ichi UENO

Department of Orthopaedic Surgery, Niigata
University School of Medicine
(Director: Prof. Tatsuya TAJIMA)

Quantitative histomorphometric analyses of 1iliac bone were performed after
tetracycline double bone labeling in 59 females with postmenopausal or senile osteopo-
rosis and' in 36 healthy males and females. Ten static and dynamic parameters of
iliac cancellous bone area were measured with semi-automatic image analyzer. Fur-
thermore, the number and degree of spinal compression fracture were evaluated with
X-ray films of spine. The osteoporotic patients were divided into three groups
according to their age (i.e. 50-65 y.o. into group A, 66—74 y.o. into group B, over
75 y.o. into group C ). Healthy young females (14-47 y.o.) out of 36 healthy males
and females were selected as a control group (group N).

In comparison of osteoporotic groups (group A, B and C) with group N, cancellous
bone volume (BV/TV), mineral apposition rate (MAR), wall thickness (W. Th), tra-
becular thickness (Tb. Th) and bone formation rate per unit volume of tissue (BFR/TV)
were significantly decreased and trabecular separation (Tb. Sp) was significantly
increased in the osteoporotic groups. However, the difference in these parameters was
not significant between three osteoporotic groups. In group C, consisted of senile
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osteoporosis, total resorption surface (ES/BS) was significantly increased and relative
osteoid surface (OS/BS) and fractional double-labeled surface (dLS/BS) tended to decre-
ase in comparison with group A, consisted of postmenopausal osteoporosis.

These results were interpreted as suggesting that senile osteoporosis was more

markedly associated with the “uncoupling” between bone resorption and formation.

No significant correlation was proved between cancellous bone volume (BV/TV) and

the number or degree of spinal compression fracture.

Key words: primary osteoporosis, bone histomorphometry, remodeling.
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ANE, BhE TV hD L — kBRI OREGILE N L
>0k %, 188551 Pommer HVEEKIWEE & BHERIT &
KAl L, BB LR 58380 TR O
RS, BRI LICREBTHAS LI, Zh
DEBEREFER L »oREL L GEFE S h, e O
DERLATETWD, bAETE, 1953F (HHf284E)
o “HEEBET R AREAROERICIKRY, ToB%
FRT OMOMESHE CHREZIh T 5. 1947F Al-
bright V [ ASEORELZ BFMROBEEE T CHES B
FEMEOKT (BHRD FELRBRTSHL LHE L.
—F, 19574 Bauer 5% (1, WHHERGIcELY B
FEEROMNTT, BHEBEEORRIBREOIETE
ThAE L Fhbl# FeokiEr Lo BBED
AT e X T LAY, REEC BT A E R OERI
FATH S I EFUT U L,

195741 Mileh &' 45 5 hI%4 210 v (LUF Te
EEET) APUEWESETE B IS L CRIMVE T ek
RFET A L@ L, 19585, Frost® pEH L RIK(ME
BREFT & HIEBURKBEROFRE A RS L, chooH
A - TE OMBFAIREE T (bone histomorp-
hometry) 12 £ A BHEREOFEREDMIIE (3 REEN I AL
Bl ZOFEARGCAZELY, BREL B
b I U L o Eis R F A (high turnover ost-
eoporosis) &, BB & BHRK L ICET LA {EE
MEREAE (low turnover osteoporosis) 7% TR
MEh, ThETcofERECRLr > FEBRES R
7.

APED BRE, —REERREN B AORE L
WL LT, #MSSFRETRIO® 4 @ parameters

ol

ZEHHIL, ZhbiRl LCEEEOFEEBAMTL,
fo, FFHEXREGY L CHRIKM R ERE T A A FHEE
BN > CTEITHEAR R HEE O B RBEORE
TRHIE L, FhEBEREEHIC L > TR b para
meters & OBEEABHTLZ LIch A,
I. MEl&LUFE*

A, XRE

wEE, ERERA9W — M B HERAE & 2l & WiooRiIGHE
OIHELHER &, BHH TR ER &EE 2 bh 584
BB BEBHOTSHITH L. BHRERER, F
Ehp54~82F T, BEMA S BEAEITICERT S
AR A ik s L, I - KB S CBRERORRAED
OB IO THD, Thbbh, KFETHER
& Ul — BRSO, 2600 D ZEREEHE

Table 1 Age and sex distributions of investigated

cases
Age Male Female
(in vears) | normal | normal | osteoporotic
10—-19 - 2 -
20—29 4 2 -
30—39 4 2 -
40—49 4 3 -
50—59 5 3 9
60—69 4 2 27
70—79 - 1 19
8089 - - 4
Total 21 15 59
95

Fifty-nine cases with osteoporosis are comprised
in 74 cases with the age over 50.
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fif spinal osteoporosis Z T ETHLDTH B, —H,

BB CIER ERNY, R 14~T3F THEE SR
ﬁ“@%ﬁtw&%%ﬁLTLé#@%%@ 2T, K
WHEE L QO iedr s o b OTH 5. REGHH ERT,
R4 Table 1 127”4 (Table 1).

B. &A%

1. BAsrREH

BB AERINC2fic Te % 2B S CRASEF
B RT Ui, TOBMAr O o3, B2
A 2~3 8, OROSE 1 HRENN 7 ~10H, F2
IRFELI OB A A HEER S TR 2 KRBT 2 ~14H T
B fo. BEHALE Meunier & O ICE LT,
LHIBEES S 2em BHT, BEE»S 2em THE
dulsd L, PIEE8mm @ trephine % FIuTH » #M
BEO PRI U, R EE T BRI
R & 0, osteotome HAWGTIBERE, AEB X
UAH &2 @ bR A S TR L /e,

B U o i B 5 5 0 058 1wy, 70% alco-
hol —CEE L-#i, Villanueva bone stain solution
g7 block O F £ 3 HER LTHE L. £ LT, me
thylmethacrylate B{lgICE##, Jung #O K micr-
otome TIE X5 pm OIEBLIKFEGIEEA A (ERL L /2.
B REAEOFHC toluidine blue O stain 2
A%, fhio> parameters OFHNICIL Villanueva bone
stain BEARGEHE L.

FHElOBEBEERET T, e ﬁrﬁﬁéf\/ PEGEETI LTS
BT NTOSER SN BREOWA S L, B par-
ameters (&, Courpron 5% OFFE L /_aﬂﬁlﬁ“a’ﬁ AT

103 & H 45

SERSITAE 4 H

P I 5 SR O ) TRIBOMREF 2t L7, B il
BEHR L TRD LAk parameters &, R
d W LTEHELTRD SR 5 K parameters 1,
Frost AGRE Lo d 02 FAR S Ml iEE
Flwgs Lic b 0T, Rl Pafitt 529 O
# 72 (Table 2, 3). F L THEM& L LT param-
eters (£, Tc RPAEWHETHER L TRHHA L 4
¢ dynamic parameters &, BEIHE T EBRO 6 f
@ static parameters 7 HHEA.
a. static parameters

¢ FERELBRL, BRET BT ABRORECRE,
BHEH L RN EOAET 2 HREROE G I & %R

Table 2 Primary parameters of bone histomor-
phometry after Parfitt, A.M. et al

(STATIC PARAMETERS)

1. BV : bone volume {(pgm?)
2. TV ! tissue volume (pm?)
3. 08 . osteoid surface (pm?)
4. ES : eroded surface (pm?)
5. BS : bone surface (pm")
6. W.Th : wall thickness (pm)
(DYNAMIC PARAMETERS)
7. dLS : double-labeled surface  (pm®)
8. sLS : single-labeled surface (yem*)
9. Ir.L.Th : inter-label thickness (pm)
0. Ir.L.t !interlabel time (day)

Table 3 Secondary parameters of bone histomorphometry after Parfitt,

A.M. et al
(STATIC PARAMETERS)
1. BV/TV : cancellous bone volume (%)
2. OS/BS : (relative) osteoid surface (%)
3. ES/BS : {(total) resorption surface (%)
4. Th.Th :trabecular thickness (BV/BS)*2 (pm)
5. Tb.Sp ! trabecular separation (TV-BV)/(BS/2)  (pgm)
(DYNAMIC PARAMETERS)
6. MAR * mineral apposition rate(Ir.L.Th)/(Ir.L.t) ( g m/day)
7. dLS/BS : (fractional) double-labeled surface (%)
8. sLS/BS : (fractional) single-labeled surface (%)
9. BFR/TV ! bone formation rate, per unit volume of

tissue (dLS+sLS/2) % (MAR/TV)

/v
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(1) By EE (BV/TV : cancellous bone volume) ;

BAARY 1 0 OB OB RE R TEI LD
oT, WEEAKEEE LSO 2FE (BV: b(me
volume) %, BE & AKIECEHE S L&D 4
HEEE (TV : tissue volume) T LIZLDTH D
BEERATIEERIEA & 705 20~308 AT, B m%
EBE18~23% (S 19 TH D,

(2) ZrEFEELE (OS/BS : relative osteoid surface) ;

BHERORPCH D EFE2L N D BRERIMOES
T4OT, EEEEHERM (OS ! osteoid surface)
DS A eBREE (BS: bone surface) THLC b
DTHD
(3) 4SrERITE (ES/BS : total resorption surface) ;

WEROFEC A b LY, BN (Howship's
lacunae) % B%E (ES : eroded surface) D&
PERERTHRLILLOT, YEFY v Ik AE
WIS & s % & o PRI OBl & AR T
(4) SPHRBRHAE (W, Th: wall thickness) ;

WAL & R b #E - > T 7\ inert surface #FF
SER E N BRENT, EHETE -4 IITTERE
[ cement % TOMMAGI LT O FHELHE
H L7, 1{8® BMU (basic multicellular unit) &
BB EWREALTT.

(5) FHBRIE (Tb Th : trabecular thickness) ;

BB ERKIEB L 28D aB By & BREDEST
Br LTk Mﬁk%w7 CGRE I S E LA
B oi@h iRt
(6) “FHyBYMHEEESE (Th. Sp: trabecular separation) ;

EHESR» b 2FRYE LI 2RHR Y 2B
5 TR L TR, SR B0 5 B O FEgE
DIE S ARE L 1B & ok R
b. dynamic parameters

P iE Lic Te BHE» 5B O, BIUH
R A BB A REBA LN TED
(1) FRALERE (MAR : mineral apposition rate) ;

BRI S R RAE &k A RE SN EToRE
ETEB L0 T, Te ZEEERBOEE (THE
MuE, Ir. L. Th) ZE#MEEE (. L. v TBRL
L OTHL, ok, EHEMEAEEE L, 82 R
o 2450 1 L8 1 REHM O & L.

(2) rE—EEREE (dLS/BS - fractional double-lab-
eled surface) ;

BT B IEERATE S C &

YEYEED SR HES T 313

Te ZHEHHOR S LRT ZEF#HE (dLS) 0%

BREROGT 28557+ doT, —BERTESS
BREETHRLLLDTHS.
(3) Arii—EEEERE (sLS/BS ! fractional single-labeled

surface) :

c —HEEEBOE R T BRI GLS) of
BRFHCAT2E G2 RT b oT, —BEEHRREY 4
BREETCHRLLELOTHS.

(4) BCEHME M) OFHEE (BFR/TV : bone
formation rate, per unit volume of tissue) ;
BRI 1o 0, BATEHMRES - v o s g

HAEORERTLOT, RRKAGHEE - T EEHRE S

D—HEBRAONEFE UIofs, 2EHBEE TR LY

DTHA.

FHANC LS EF M PR L BRI E S AL,
HABNCTT - 1o, FHUB ORGSR, FHERE
fZRI10 < 1065 (SERIEAE 1916%) T, FOfld par-
ameters (216 < 10f5 (SERPLAH 31065 <fTL, FHEl
L7z raw data 75 ¢k parameters ~OZE#EIT com-
puter T HBIRIZALEE L /.

2. BIXERGC L A AR
a. FEEHEERO¥E

R AR R B S n I iRE (58 8 ModErbl) & TEHE
(5 3EMErb L) OBMIXRAmGB L EE0HEL, &
HTHOLPCEENFET S & E 2 bR iho L % F
e S LT 2 . BaRE TR 4 o D12k O HE
18, BRETIIEE 1 H B8 5 EHED 5 HER DG T IAREGR L H)
ERHR LT -1
b. HEAEBEOINIC L2 FREA B EEORRIETE
i
EHELORFEY Tk

H7 O R

B FHEIE BT O T B AIEH A

HELHVGHEE Lo, icbh, b L7cHe - BEHED Bl
X MmEs Ay, SRk T, AT, hREr, %

HoBma2atil L, #los S ot 25 E iR
WOmIOBELIAFEL, Thi —EOHRMEICR - TH
Fofv L, BEERIS & EAHE 5 HEGR, ToME o HEGR ¥ 2o 130e -

MERE AR O SRte (BER A ke (Fig. 1).

3. Motk

a. Riggs HOWED £&E L LT, —kEBHET
B2 B 3 BRI . TR b LEAREBEHIE
fiE &% 2 B R AS0~65F 025645 ABE (SEH 60.17F),
FABHBELEZLORLTSF L ED 9H% CEE (F
B78.4%), F L UHENEET S EE2 LR 566~74
Fo25BE BE (CFH70.27F) & L. X HIcs50d Rk
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1) Measurement of anterior, central and posterior height of each vertebral
body in lateral X-ray films of thoracic (Thd-Th1Z) and lumbar (L1-15)

2) Caleulation of A/P and C/P ratio ; | A/P ratio : A/P X 100 (¥}
C/P ratio @ C/P X 100 (%)
When posterior height was reduced, the original posterior height(P') was
caleulated as follows:

P (Pl + PD)/2
T AP X100 (B)

% AP’ ratio :
ﬁj P ratio : C/P X 100 ()

3) AP and C/P ratio were scored as follows: A/P or C/P ratio score
81 ~100 (8) - 5
81 ~ 90 8 -4
T~ 80 -3
61 ~ 70 z
51 ~ 60 1
under 50 -0

4) Calculation of "spinal score” of each vertebral body and total " spinal

F103 % FaE

ST 4 1

WO oot 9 (14~477F, B 32.27F) A NE
SLTIRAREBEL L. LT, Bdes10D
parameters 122V, SHEECOFEHEOREE Y ¢
BE A B THE LT

b.  FEHEEES L RSB v T, A, B,
CHBMTOFSHORBEL R L.

c. FEHEOHLMEMMITEE & BLdT 2 L B2 Lh A HE
B & FEERE AR S 2 IR A & O HEEE B SR F
Bl L7

m. &
A. SRS RERHABEORS
BEH & BRSO ISR 2 FEAN R LU
Rl cad (Table 4, 5). &io, ¥ L 721080 par-
ameters IZ W THAEH (N, A, B, CF) OFE

*

score” of thoracic and/or lumbar spine ;

“spinal score” of each vertebra :

total "spinal score” :

Fig. 1

(score of A/P ratio) + (score of C/P

ratio)

summation of thoracic and/or lumbar "spinal score”

“spinal score” after Ueno, K. et al

EALSHTEFT S (Fig. 2).
1. HEER BV/TV, %)
NEfcH U, —EEsEno 38 (A, B, CEp

TRABCEA LTRY (p €0.001), —J) 3FHTHE

Table 4 Relation between ages and values of bone histomorphometric parameters in normal subjects

\\

N Age
N (in years)
10~19 20~29 3039 40~49 50~-59 60~69 | 70~T79
parameter 5eX
Male 20.5+ 3.2 24.7+ 3.7 25.7+ 6.9] 20.8+ 6.4 18.7+ 7.6
BV/TV;% | |
Female | 41.046.7| 20.6%+ 10.5 18.5+ 6.7| 25.0% 12.5| 20.7+ 4.4| 12.7+ 1.8/ 18.2
M 24.1+ 15.8] 29.3+ 13.3| 14.9+ 3.9 4.6+ 16.5] 33.0+ 23.9
OS/BS; % , ) _
F 99.6+10.0] 27.0+ 20.1| 27.6+ 6.3 19.1+ 11.2| 33.6+ 18.0| %6.2+ 5.3 25.0
M 14.8+ 5.2| 10.4+ 3.6 11.7+ 3.4 14.1+ 3.5| 9.9+ 3.2
ES/BS: %
F 11.3+1.5 16.9+ 2.7 8.7+ 1.2| 14.4+ 2.8/ 154+ 2.0{ 17.1+ 5.3 15.5
M 48.3+ 10.5) 54.5+ 12.9] 51.1+ 7.0| 39.3+ 6.1 45.6+ 2.8
W.Th: g m o
F 49.5+1.0] 46.5+ 1.1| 43.2+ 9.8 37.5+ 4.4] 3%6.9+ 6.0/ 2.8+ 6.5 31.0
T M 154.9+ 50.1/169.5+ 33.4|198.5+ 46.1|165.9+ 46.5157.4+ 34.5
B s O
’ F 260.6+44.5141.7+ 36.4|168.3+ 74.5/142.5+ 47.8|158.3+ 19.8/122.7+ 12.0/ 179.0
b So: M 595.8--126.7520.3+105.5| 537.8--135. 3] 647.3--131.6| 784.7+359.8
B s HIT1
bt F | 373.6439.7|597.6+238.2|727. 14+ 0.8]455.1-132.6|605.4+ 84.0|840.1+ 56.4] 803.0
M 0.82+ 0.46 0.92+ 0.31] 1.02+ 0.50| 0.79+ 0.23| 0.65+ 0.10
MAR; pm/day .
F 0.91+0.22| 0.73+ 0.32| 0.83+ 0.05] 0.75+ 0.05 0.9+ 0.09] 0.68+ 0.01|  0.68
M 45+ 4.0 6.5+ 1.3 6.0+ 3.6/ 3.3+ 4.3 3.7+ 2.9
dLS/BS; %
F 12.4%5.3] 9.6+ 3.4 8.6+ 3.7 1.8+ 0.2| 11.2% 7.4| 6.4+ 2.3 2.8
M 2.5+ 2.4 6.6+ 3.1 2.0+ 1.6/ 5.8+ 4.1] 4.5+ 3.9
sLLS/BS; %
F 14.9414.7] 6.4+ 4.2/ 2.9+ 1.5] 2.2+ 0.2] 3.1+ 1.8] 7.1+ 4.0, 1.5
M 5.0+ 6.3 9.3+ 5.2 4.8+ 3.0) 3.8+ 3.3 2.9+ 1.6
BFR/TV: % /y
F 21.2418.4] 11.4+ 11.4] 6.1% 2.7 2.5+ 0.5 4.7+ 3.8/ 5.0+ 0.2/ 1.3

(M+£SD)



LI R BRIE I B 5 BE RO MRS E R BT

Table 5 Relation between ages and values of bone histomorphometric parameters
in osteoporotic subjects

\

Age
(in vears) .
\\ 50~59 60~69 70~79 80~89
parameter 56X -~
BV/TV;% Female | 11.9+ 4.8 | 11.6+ 4.2 12.4+ 5.5| 13.3+ 4.0
OS/BS; % F 25.24 17.0| 23.1+ 10.5| 26.6+ 12.3| 8.7+ 5.5
ES/BS; % F 13.6+ 4.9 14.8+ 6.4| 17.3+ 7.1| 22.6+ 10.6
W.Th; #gm F 28.6+ 4.8| 32.3+ 8.4 307+ 7.6| 31.0+ 6.4
Tb.Th; zm F 124.94 36.7 | 128.9+ 29.4 | 131.0+ 38.9 ] 135.2+ 52.4
Th.Sp; #m F 996.4-+377.5 | 1114.0+507.0 | 994.9+357.2 | 869.9+153.5
MAR; zm/day F 0.57+ 0.07| 0.59+ 0.14| 0.61%+ 0.28 | 0.55+ 0.15
dLS/BS; % F 7.9+ 7.2 8.4+ 6.6 6.7+ 5.4 3.6+ 4.1
sLS/BS; % F 9.4+ 7.8 6.8+ 4.4| 6.0+ 4.5, 4.9+ 4.3
BFR/TV:% /v F 3.1+ 2.7 3.3+ 2.8 3.4+ 2.8 2.2+ 2.8
(M=+SD)
BV/TV (%) Tb.Sp{um) ey
20+ G G 1000 %M { }H
104 LI 500 { oo
[ SR N——
- 0S5/BS(%) p<o.nz MAR (um/day)
30 { . b
20+ 4 { 0 i oo
10- J—— 0.5+ 4 % %
Semins NG e e NGt A NG e
ES/BS (%) ' dL.S/BS(%) -
20- {’“"7 104
10+ ]L e PO 7
) ‘l-—--——-—“-—-,dl ,.P<E]DZ . :—NS~—:
W.Th(um) sLS/BS(%) S ——
g NG roremronny o Wy g P oy
40— } {*l!% x*t}tta 10-‘
20“‘ } ;
b G ke NG et
Tb.Th(um) BFR/TV(%/y)
104
200+ % e NG ey B
o o,
b I S
100 o N % } {
N A B C N A B C

Fig. 2 Ten bone histomorphometric parameters studied in normal young
females (group N) and females with primary osteoporosis (group
A,Band O). (M=*SD)

N vs. A or B or C: *p<0.05 *p<0.01, **p<0.001
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HEXEN IR ZhOFEERII~13% Sl LT
7o (Fig. 2).

2. SEERE (OS/BS, %)

NEHZH L, A, BEMWcREEEZERL, CHTE
HECHEA LT (p €0.05). A, B, CHREITI,
BH#LCHLOMTCRICEE (p €0.02) %k
»i- (Fig. 2).

3. SrERIE (ES/BS, %)

N, A, BHEHCABELGRDY, CHTHINRG
OB UEBRCHEM LT (p €0.02~p €0.01)
(Fig. 2).

4, SEHFERESIE (W, Th, wm)

N#wL, A, B, CHEHTRERCREL L TWi
(p €0.001). A, B, CHEBMCABELZR L FRF
HOSEBE 30~32um TEIE ~E#%ER L (Fig.
2)

5. SEH9BEME (Th. Th, pm)

NEficlb L, A, B, CEFTRRRCHEL LTV
(p <0.001). A, B, CEBMIAEEZ Il thZ
HhOFEEE 125~130pm TiER U405 L (Fig.
2)

6. “PEERMHESR (Tb. Sp, pm)

NFfzk L, A, B, CEFFCUHAEBECHEML T
(p €0.01). ¥72A, B, CEHMMcHERLRDT

Lt (Fig. 2).

7. FKAGEE (MAR, pm/day)

NECH L, A, B, CHEBTUHHEBED LTV
(p €0.05~p <0.01). A, B, CEHHHcHEEXELL

{, FREROFHMEIT 0.54~0.62pm/day & I12IFF
UfEs s L (Fig. 2).

8. 4rE —EEEEM (dLS/BS, %)

N, A, B, CEBTREEELYRDh 120, A,
B, COIETXOSEaETRMER AR L Fig. 2).

9. FE—EEME LS/BS, %)

N, A, B, CHEHTUHEBERZRD I, -1 (Fig.
2).

10, BAEESE Y 0 OBHEER (BFR/TV, %/

v)

NEkl, A, B, CEHTRERCE LTH
(p €0.05). A, B, CEFHTIHEEELELRDT, ©
NENOTHET 2.2~3.3%, v £l LT (Fig.
2).

B, H# X (L5 EFHEaBROFE

BB AR R R & o BalE s S DBHED XRB Y
N, FHEONR & i iERNE, ARET2IH, BEETIS
B, CRTTIHTH-T.

1. HEREREu > T

Hae o MECR, TBEME 5 HE(EOFTLAREMR I ORI L
FEEREAR O, ARES. IHE, BRE4.5HE, CHE4.1
HETHGTEMIC IR EE 230 fdr - 7o (Table 6).

2. HEESECoOWT

e O HE(R, FEHE 5 HEMROFTIAMER O BT RO FIfE
ik, ARE112.34, BE110.94, CEEN7Z.74&74k0
Mt A BE L RO I - /o (Table 6 ).

C. BEOBLASESFTHEABITOMEG

Bd o BAER & HOEMEER S 5 L E SR - ofF
CHESHEEZED T -

Table 6 Number of vertebral compression fractures and “spinal score”

after Ueno, K. et al

(M=+SD)

a
No. of compression fractures (N)

b
“spinal score” (N)

Group

AL °:1 3.0

B 4529
C 4.1 + 2.0

B @o 112.3%12.9(21)
vvvvvvvvvv 18)  110.9%14.208)
(7 117.7+ 7.3( 7)

N : number of cases

a. Fourteen vertebrae (from Th4 to L5) were examined.
b. The total score of 14 vertebrae is 140, because each vertebral body

has full score of 10.

No significant difference in spinal scores was proved between three
osteoporotic groups (Group A, B and C).
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v. # 2=
A. BESHFESRIICETS dynamic parameters

DNEH

19505 D W BUA F - 7o BRI RE T A2 B B
OERMANTIL, Tc % time marker & L CHEICEER S
Hrkwky, BEBOFmEARES L, BB L

TR R &Y, F LT, Frost # dynamic par-
ameters & &W o HBIEETIO - DFE4 O param-

eters #FEL, BB® Mo hiEREL L TEEHNT
LEACHELTERANZLOLL, SHbETL D
DFEEZ ARSI L T 5. BT, Parfitt
526042, ZOHAEET® nomenclature O#fi—& 4L T
A,

Te HUAEBEIEEMCIE L CBERRT 2 &

i3 195351z Helander 510 o & - TE#E X R, 19574
Milch &' kv, BAEFCHE L1 Te pVECHER

@—EF’C@)&%%@‘ HrEpHEan. BEENS LT
FERNT T alizarin red, #7, xylenol orange, calcein
REBHGCERAR, AR EEAETLILENA T

#%,%W%K@Ib#&<mb%nfb%.&5§
Ric Te id, L B ECEEARKILT A,
FHEA D apatite & chelate #4552 ek v HL

Wikt ha. W%LtTCm%%ﬁ%%w;w%%%
%LM(@}J"L

R Te AV CHERT 258, BEEBRE
C—EOMEEEVT Te 225 T52E7T, H
KAV BB B - —BOENRE LTBESh 5%,
LT, “EEHMOEEe, B TEEERS
hi-BRFEOEXZHAT 52 LT, BHRBET
%fE 4 @ dynamic parameters AEHEIS 5 IZEH X
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fo b LT B0, KPFETOfEIR 0.75~1.0pm/day
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postmenopausal osteoporosis &, EENCILAIDh
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DOFREICT LA LE LT
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FRICEREOH A LES oL L, S L E L
FRRE UL, APIEORRcl, FEEEE LRk
MEEEAE T, IR B ANERERE ST,
R AR &P R L, R E
BRI ORI T b BEBR OB LT LTV,
BREL & A BT HIR S BT O imbalance 1
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BB R - L~ A BB BT, BRI
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Fig. 3 Age-related loss of cancellous bone volume in ilium of

patients in group A or C

BV/TV 11%(£3): “vertebral fracture threshold” (Meunier, 1978)
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