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It is difficult to evaluate the severity of bone involvement in patients on maintenance
hemodialysis (HD) by the measurement of vertebral bone mineral density (BMD), since many
endocrine factors influence bone metabolism, making the value of BMD variable from high to low. It is
also difficult to interpret the BMD measured in one ROI (region of interest) since bone density
distribution is sometimes very heterogenous. On the other hand QCT method is useful to evaluate the
value of trabecular and cortical bone mineral density separately.

Vertebral BMD was measured in 138 patients on maintenance HD, by using DEQCT (dual energy
QCT). 161 patients without bone metabolic disorders were studied for control group.

In patients on HD, various BMD values ranging from high to low were observed, and there was no
correlation between BMD value and duration of HD. The number of patients with low mineral content
was greater than that with high mineral content in both cortical and trabecular bone. The trabecular
BMD decreased with age, and the speed of BMD decline was the same in hoth sexes. The rapid
decrease of trabecular BMD after menopause seen in control female group was not observed in female
patients on hemodialysis. The deviation of BMD from the age-matched average BMD value was
smaller in older male patients than that in young male and female patients.

In order to evaluate the difference of change between the trabecular and cortical bone at the same
vertebra, cases in which discrepancy of Z-score was more than 0.2 were divided into three groups;
group A: increased trabecular BMD (Z-score>>1), group B: decreased trebecular BMD (—1>Z-score),
group C: normal trabecular BMD (—1<Z-score<1), and in each group T/C ratio (Z-score of trabecular
BMD/Z-score of cortical BMD ratio) was evaluated. In group A, almost all cases showed trabecular
BMD to be higher than cortical, and in group B, 60% cases showed trabecular BMD to be lower than
cortical, suggesting that the change of BMD in trabecular bone is greater than that in cortical bone.

SEEOBENEROES L BT L » TEEER EMBEFICEGE A OSHHENMBEE toT W5
SBEEOFEREIEFLLHHFIRTETCS, —F DIBEETHB, ENEEOEFREREHIZL

(36) HARERRSE 5498 H115



FR

THEADOFHEYEL, TLLFOBLMMIZE -
TERIKEZ(LCBEEELL RN, —ED
AR = A BRI,

ENBBOBMOFTIEREYZ XHCT A%+ 7
YHACCHEL, BRFRbCcEEETDEER
EAMTAHZ LI ) BHBEDOEREICONT
ERL,

PR

SEGNE M FEN %8 3 B2 T\ 5 B #7960
(32m% ~T781%, “F1946.31%), LHES9H] (227%~69
B, F#45.95%) THH, BENEIBHETIFEY
7.14E (REI6%F) W TRFEHT.IF (BELTE)
ThbH, FlmEETORM 1 ERTEOHES 6
Pl S ATA, B ROBICITEIFRERH
fit (PTX) % BEFIS8LE D & BEMIGL4E D IC i 4T X
hicE®E (X8I, BHELHD &%, 16l%
B & 2 fEHIC PTH-CERXEREILLTVB, Fi
#80% D BEICXFE R €5 : v DARE XA
TR, Rk - TEEENMEMiShTwW5bZ
EERD e R AL,

e B RIEGIVBUBT AL E > L FEED %
IMBHARRERRTH Y, BRR, BEFERE
EERLOb D THIEECENY R TEMIER
7=,

;]

1. BEEAEE

FEERCHGXECT A + + 713 Siemens
#% SOMATOM DR-H T #H D rapid kilovolt
switching system IZ X % dual energy scan (125
kVp/85kVp) M FEETH %, 1§ & hicdual energy
dataX WEEFEDO 7 v 75 A0 L o TXE= %0
F-FlorhrhoE# (KV-HI, KV-LO), ¥
LOEET — 2 R EBSBWH ST THEERL
fed ey A&AfEEE (MAT-HD & K& #E
(MAT-LO) %{ERi3 5.

ZH LB bAEEROFRFNIC, FED S
rRZ7 I AFHAGCT, RBCAFy v LKER
7 7 v + & (Cay (PO,)s (OH), ; 200mg/ml, 0
mg/ml) ¥ X OO RER L MBI FhEh
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#Ei% (BMD ; bone mineral density) % mg/ml
Ca-HA FEHfITRDAY,

BEE 15 3 B HEAP RIS T8mm
AZ A AMWTAF » v LIch, rugger-jersey ap-
pearance % 53 A fEFTidmm & 5 L 2mm
AT A@TAF v v Ui, $HICIE I EHD
FHAER v ey, MEBEfCEEEFRSER D
B o TIEFITIRE 2 F 721258 1 M FHAE % F
Wiz,

2. BIEROBRAE

BEHRBOTFHETERCL VBT 0T, &
RO B IEREE L ic Z-score & 1=,
2% D EADOEFES E SFHBIC I A EEEL
DEXEFWMBEORERZE (SD) CTHEHl-7-E%
Z-score & T 5B, Z-score i+ 1 LLA % TE# &
L, + 1A E&880m, — 1 LR &id & Ui,

Z-score= (BMD—I[d 4E 1§ © BMD @ ¢ £y
i) /4D BMD D EXE(R£(E

732 2 CTH I BMD OFSER OCERFE
B, SRRk TERBEEEO - EE 25
NAHREFEIFIZ =2 v F e —ABEE LCHIE LK
HIBHEOBRERTH B,

727 — 2 DHFEEDKEL Student’s t test
wRAWTHHT LI,

wo R

1. EATEARE © BiE st & DGR

BHENEEORER LMEwCoT BMD
fE%ITE L Z-score 3R, £ & BT (EH
) & oB%RE KD (Fig. 1,2). HEN B
12Tk Fig. 3, 4 iR,
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Z-score 3+ 1 LLEOFEFNZ, B#:CTIFIAR164,
PTG TH b, —JF Z-score 23— 1 LA
T OREFNEBECTIRF2TH, i T59FIsh 304
THhole, ZOEBIEEERTILIELLT,
FEETEMORESL 9 Fl, WA 3141, LT
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Fig. 1 Correlation between trabecular BMD (Z-
score) and duration of HD in male.
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Fig. 2 Correlation between cortical BMD (Z-

score) and duration of HD in male.

2. BIRBLEEBRNBEERENHRF

F—HEE D WERE & HEE DL hZho BMD
D Z-score w#EET L7z (Fig. 5, 6).
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Fig. 3 Correlation between trabecular BMD (Z-
score) and duration of HD in female.
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Fig. 4 Correlation between cortical BMD (Z-

score) and duration of HD in female,

cortical bone
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Fig. 5 Correlation between trabecular and cor-
tical BMD (Z-score) in male.
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Fig. 6 Correlation between trabecular and cor-
tical BMD (Z-score) in female.

Table 1 T/C ratio in male. T/C ratio was
examined in three groups ; increased trabecular
BMD group, normal BMD group, decreased
BMD group

BMD in
trabecular  decreased normal increased
bone
T/C>1 T 9 16
T/C<1 5 1 i}
Table 2 T/C ratio in female
BMD in
trabecular  decreased normal increased
bone
T/C>1 10 5 10
T/C<L1 19

R & EEBDOZEIEED Z-sccore 730.2L) L=
DHBIEMEREE L, Z-score ® T/C . (YE
HHEEE Z-score/ HE B BIEE Z-score) % F#k
THThEFhico T Lz (Table. 1,2), %
THEMEBFOBFEEOEAMITE T, BHETE
T/C>1, T/C<1XRERBEIRD LI,
THTIX T/CL1OHnEh o1, —FHigkEE D
FEEOHEMFITE L1 HAEXEL £6lTT/C>1
Y¥ELTHD, BHEOBEEORMSKEE D
EBNLoKTHHZ ENELDhI, BUT, B
KB OBV BEEOEAL L Vi EER &, e
BEE OB EHRE OE L bR IEF o ke
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Fig. 7 Correlation between trabecular BMD value
and age in male. Y=—2,0X+213.2 (r=—0.505)
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Fig. 8 Correlation between trabecular BMD value
and age in female. Y=—22X+225.6 (r=-10.541)

%, BYETH606 8 6l, Lotk T9HR 105 TH -
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3. Fip e RIEE & DRI

iR e BMDHEIE(E (mg/ml Ca-HA & & 8
) & EROBIR A Fig. 7, iwR Lic, Btk &
LA OB CEEEOHAL T AEB SRS
hic, ThrZhoBRERIBEEY=-2.0X+
213.2, T Y=—2.2X+225.6Th b, FEpick
S EHRERAEEREEORICERLRD T,
TR W TEIERORA OFEEIC
E{E"IE bhilcho =N

F 7o 30mE B 2341 £ 50, 605 B 34 FI 0 iE
BB % Z-score DFHER AT HBEIL
fo. bETIR20, 30iEfR214%s X U0, 60xkfR24
Flo 2 oot TEIEEY LB L (Table. 3,
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Table 3 Comparison of trabecular BMD in two
different age groups (30’s and 50'60’s) in male

Z-score

decreased ’
(trabecular i normal increased
bone) ); case
30's —2.76( 8) (100 3.46(5)
505 60's —1.65(13) 13 1.77(8)

Table 4 Comparison of trabecular BMD in two
different age groups (20'30’s and 50'60’s) in

female
Z-score decreased
(trabecular Defcase normal increased
bone) gt
20's 30 —-2.25(13) @ 3.75(4)
50's  60's —2.71C 9 @ 2.37(6)
trabecular bone L
Kv-Hi  BMD (Z-score)
- .. L]
)
o
o MAT-H
= J‘.EE: .
.ot
-
L]

Fig. 9 Correlation between KV-HI and MAT-HI
BMD value (Z-score) in trabecular bone in male.

4). BHETRENE L0 B X 050, 60FMRT
FRENFEHT.TE, 6.7 THY, L TIR20,
30R%AEk L 50, 60REfRT, ThEhFEHT. 44,
T2ETH-T2o0FWMBOMIZ 1 %EHERT
BRELRDh -1, BEBREED, BHE
FE R X Ol 2 onEBBIZE~FEED
BnED OEPNSERD R BRI H, it
HERBELRDIh o7, AHETR 2 SOERE
M F R BELRBD 1 o Te,

4, BB KV-HI, MAT-HI {0 tt&#ast

(40)

CT i X M BH oMM EROBKRE

trabecular bone
[AY-H1 EMD ¢ Z-sl:u-'e.‘:

»

MAT-HI

Fig. 10 Correlation between KV-HI and MAT-HI
BMD wvalue (Z-score) in trabecular bone in
female.

Table 5 Correlation between trabecular BMD
and laboratory data (serum Ca, phosphate, Al-p,
calcitonin, osteocalcin, aluminum) in male

trabecular BMD  decreased normal increased
case 26 35 18

Z-score —2.3+ 1.4 2.4+ 1.7
duration of HD 6.9+ 3.9 6.44: 4.0 8.6 3.7
age 49.6+ 12.5 48.6110.8 47.6% 10.5
Ca 9.6 0.8 9.24 0.6 9.5+ 0.8
P 6.3+ 1.3 6.2+ 1.5 5.9+ 1.3
Al-p 195.94-165.0 166.14:64.0 238.9+294.3
PTH-C 10.74 15.3 16.7+68.6 11.24 19.7
calcitonin 124.74 45.1 107.44:49.2 241.9+430.9
osteocalcin 40.7+ 51.8 28.0%17.5 35.14 53.0
aluminum 54.84 42.0 53.0%29.4 43.74 17.5

B & Lo E o KV-HI, MAT-HIfio
BMD (Z-score) #: ki Uiz (Fig. 9,10), [E—#
o KV-HI 3 X 0" MAT-HI ¢k % 7= BMD @
Z-score 1L H#HT r=0.929(p<0.01), LHETr=
0.906 (p<0.01) & BAEFAHBI® AR L 72,

5. Ij& Ca, P, Al-p, PTH, calcitonin, osteo-
calein, aluminum & & B8 O EE

EHLE D L clE o ERoENG, B
fl, EF#EEFAO 3 Bichid T, i Ca, P, Al-p,
PTH, calcitonin, osteocalcin, aluminum {& &
& & oMBEOFESOWTHE Lok, W
MOBIBWTH 1 BEBRBIZBVCTHEELYR
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Table 6 Correlation between trabecular BMD
and laboratory data in female

trabecular BMD  decreased normal increased
case 30 19 10
Z-score —-2.2+ 0.9 2.6 1.7
duration of HD 6.9+ 4.8 7.5+ 4.4 7.6+ 4.4
age 45.4% 14.0 51.2#% 10.2 53.1+ 12.4
Ca 9.5+ 0.7 9.5 0.6 9.9t 0.7
P 6.4+ 1.1 5.9+ 1.7 6.4+ 1.3
Al-p 276.4%+256.5 202.0£179.7 146.6+100.5
PTH-C 15.7+ 22.9 4.8+ 5.9 6.7 7.6
calcitonin 111.2+ 42.0 99.7+ 66.6 85.6+ 31.3
osteocalcin 63.6+112.7 24.6+ 23.3 22.3+ 15.0
aluminum 82.0+176.4 42.4+ 16.6 63.6+ 46.5

Wich -7z (Table 5, 6),
% =

RIMEENBE ORI >h T EFREE
ENEERAIHED 1 2 7toTW 5, HHRA
SWEREC XY, BHEEESCETRE —kiE
RIS RE T2 I UD T 3 =9 AR L
HMREL, TORBEHERLTW5, BEE
ERDD EEAD L TBEDSHCEEYRT
FEAETETSELbA, ThFhoB{boxH
=X AL ELECEH IR TV RVOBRBEKTH
5,
BETebh T a2 BEEAEECIE 4D
2% % . single photon absorptiometry (SPA)
ETRDL-BNEEOFTEE R, BHPME LD
TR AT 5 & & R|EEh Tk, L
DHEEEOEINBETHHEN LBIRTH S
EFIBFETDEEDHMBRATVBY, 5T
SPAERBNBEOBEREOEBBRCHEH LE
EEOZHICERTHA LEhTWA, Ll
D SPAEITBI A TREOEFEEYNET
HBHETHY, FLELTHEROFIEEY KL
Tw5, —HEMRMEEAEEROH 8 55 3L
Evbh A EMEOFERLERCEE T3 =
EDTESQCT #:i2, L REOEREET
HY, BRI BRI 52 EOTHRE L E
z2bhb, SEOH TR QCT Bx Hv- T [EHE
BRERUCEEROBFEEYIE LN, RFE

FRITELILA25H
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2 X BREkOHE 7 50N dual photon  absor-
ptiometry (DPA) ¥z L % [EHEB 5 f 0499 L
FEfRCEEETENAbET RO, *
DEATENE & BT, BREOEERE ©
BHICEOEEFACAHAERTERNEE LD R
o, ThlBHRRXBECHTAEERBEL
D F D BRIKEEE D T BB LS
MEDRAENE N LILLBEDTHAH, Lk
L QCT ¥, e S HEEX OB L T, ThE
hOBEEOMENTEHHELD D, WEXH
BT 5 2 LB EEOBREL @®IFT 5 Lk
TEETHHEELDRS,

¥ PEERIENTM & AR b o e s, #E
EOWRE « HEE LIz, BEEOEAHFIHE
L b &<, ot EETTL HERT
Bz,

Bt LR 5 E, WThbER L Itic
FEEOEAD R, WA OERECHEIZR
Sdbhleh ok, BHETCIEFEERVER L= v
Pr—ABEEL) I, T Tii=a v b
r - ABICR SR 2508 A BEREOSELH
DVh, FIFEETRRD LA THRE CEIE
B OEBECE N e ot fEoThia v
bR -ABRICEESN, 2E0BEEOFAEE L
BN Edy oo, FBITBEL04G1 % X R 12 Am
IZ X % photon absorptiometry & f\ 7oA 57
OEHNTRBELTRERBLRICELTBDHH
T, IR\ T O Z405ELL LD BECA0RE K D
BHXVBEROBARERNKE oo LHRE X
RTWB, —F EILMOE BN B B 120 & i
1941, B AR & L THEHE196 2160z DL
TQCT i TEBHEFERE RO T 58, Bt
TIEIEREAEE LEE AR T#<, —F
i TR AT B (G < hniEdiz
X HEEEOHARIMEI Ehic BE L. S0
DOWFTI, ZHETRARIE CERERRD DX
ERZEled, Liitbavie-1AFcRAb
N5 L5 RARLECoO BB BIEERA IR
BdhRiEhote, RS0 LARED & itk
FRILAECER B E LR LR R LIcRERI s
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