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The Assessment of Cortical and Spongy Bone Mineral Content with
Quantitative Computed tomography
A Comparison of Measurement Sites in Relation to Certain
Diseases with Metabolic Bone Disorder
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Department of Radiology and Orthopedic Surgery*, Kitasato University School of Medicine
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The CT numbers of cortex at the level of 20 cm (CT20) and spongiosa in the lateral condyle at the
level of 2 cm (CT20) proximal from the distal end of the femur, and the bone mineral density of
spongicsa in the L3 body (BMD), were obtained by QCT. The study included 43 female patients with
rheumatoid arthritis (RA), 71 female patients with primary osteoporosis (OP), 20 female nondialyzed
patients with chronic renal failure (CRF:nonHD), 37 hemodialyzed patients (CRF:HD), including 13
parathyroidectomized patients (CRF:HD, PTX), and 10 healthy volunteers. CT20 correlated closely
with age in RA. CT02 and BMD correlated closely with age in RA and OP. CT20 and CT02 correlated
closely with the duration of hemodialysis in CRF:HD, but not with the duration of disease in RA. The
values of CT20 and CT02 in the CRF:HD. PTX group were significantly lower than those in the other
CRF groups. BMD in the RA group was not different from that of healthy volunteers. The CT20 values
of the one-third of RA patients older than 60 years were extremely low compared with those of the
other two-thirds. The results indicated that BMD was useful in assessing bone mineral content in OP,
but not in RA. CT02 and CT20 were useful in assessing bone mineral content in these three diseases,
CT20 was especially useful for patients in the CRF:HD group and those with RA older than 60 years,
but it was not useful in the CRF:nonHD group.
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Table 1 Examined patients and volunteers

Duration
Number of cases Age of disease
Disease or hemodialysis
(Years) (Months)
() Sex ( ) Mean ( ) Mean
Primary osteoporosis 71 (F) 45—84(56.7) ==
Rheumatoid arthritis 43 (F) 30—75(53.6) 12—360(143)
Chronic renal failure
nondialyzed or hemodialyzed 20 (F) 25—60(44.5) —
for less than 1 month
hemogial ze_rdhfor more thim 1 6 (F) 36—57(48.0) 1—112(67)
mont without parathyr- . e, 1anrE
Sidectomi’) y 18 (VD 23—65(42.8) 1—139(58)
hemodhialy(ze:d f}?r more thﬂm 1 11 (F) 35—57(47.5) 53—153(96)
mont wit parathyr- 48 T
didectomy’ 2 (M 40—48(44.0) 114—151(133)
Healthy volunteers 10CF, M) 33—52(42.8) ——

(44)
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density of spongy bone in the 3rd lumbar verte- AGE(YEAR)
bral body (BMD in CaCO, 1_“3/ ml) and the age Fig. 2 The correlations between the CT number
for rheumatoid arthritis (RA) and primary of spongy bone in the femoral lateral condyle
osteoporosis (OP). The solid and dotted lines are (CT02) and the age for rheumatoid arthritis
the regression lines for RA and OP, respectively. (RA), primary osteoporosis (OP) and chronic
renal failure nondialyzed or hemcdialyzed for
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Table 2 Correlation coefficients between bone mineral content and age,
and duration of disease or hemodialysis

Chronic renal failure

Age Rheumatoid
du?zraltdi - af;} h:r}igs he-mo%}ag yzed(F) he-mo%ai:_.rzzoed (M)
BMD age —0.79 (p<0.01) = =
duration —0.20 (p=0.22) — —
CTO02 age  —0.73 (p<0.01)  —0.28(p=0.27)  —0.27(p=0.26)
duration —0.20 (p=0.23) =0.31(p=0.25) -0.73(p<0.01)
CT20 age —0.57 (p<0.01) —0.04(p=0.87) =-0.17(p=0.48)
duration  —0.05 (p=0.79) —0.25(p=0.35) -0.69(p<0.01)
CTEM 2 RY REDHLTHH 5, HBEREI 5004 S
BHERET—0.22 (p=0.063), BEBHY v~ g A
FT—0.57 (p<0.01), BHEFRE GEEW) T 2 400] . . '
—0.49 (p=0.027) TH-tc, FHIEE L BHE S0 T en VTTTAGXH358
T GEEND T3, CT20E LA LERICKE 5 T TR .
BF, ERERSELALTFAT, SETHER oo Toee 0t TS
£OFHH4HU B WEERRLTW5, —F, 00 -

1B HEIET Y v = ¢k CT20D M IL4EHs & s
BIETLTEY, 60LLEISERID 5 B 6 F23
1,000HU LLFTHh - 7z,

2) BEBCBHFRIMS 2 VI BIFEM E 0
1%

Table 2 (3 E & Fi#h, BHRMMD 5\ 3E
Fritifd & OHBIRER X OEREL R LTV 5,
BHLART Y v =+ TR, TXTOFEENGEHRR
1 %L T CcFtm s A BOMBIA R LA, BRi
& AEHBEOHBEEY RS b -, Hi, CT20i
BRI & 2 CHBI Lieh - i, BUB AL GE
e ot) Tk, CT02-CT20& b icfEh & 135
Wi & b FEBEOMHBE R R &l oo, KT,
CT20i34 i & &< HBI L /s o7, LrL, 18
MRS GBIF - BiE) T, CT02-CT20& %
ICF# & BABOMB YR E I - e b, BT
il & ERE 1 %D T eREOMBYRLE. &
HDFEFNZ I\ T CT023 L 08 CT20 & B4 1M
EOMBAER bR WERE LT, BT
D NEGID D Te o e, LU CT02TIRSE
A2 5 A CREmICE W E R R TERAR S -
THERENYELTWHEELLNRD,
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Fig. 4 The correlation between the CT number of
spongy bone in the femoral lateral condyle
(CT02) and the duration of hemodialysis for
chronic renal failure hemodialyzed for more than
1 month (CRF (HD+)). The line is the regres-
sion line for the male patients.
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Fig. 5 The correlation between the CT number of
cortical bone in the femoral shaft (CT20) and the
duration of hemodialysis for CRF (HD+). The
line is the regression line for the male patients.
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Fig. 6 The scatter diagram correlating the CT
numbers, CT20 and CT02, for chronic renal fail-
ure (CRF) and the healthy volunteers. The right-
angled solid lines in the right upper part indicate
the values of mean minus one standard deviation
for the healthy volunteers, and the solid lines in
the left lower part indicate the values of mean
plus one standard deviation for the operated
patients.
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F4#7) OFHME (153HU, 1,037THU) 2FEL T
%, CT20CIBEHE & BT L OICE o2
BRB BRI, FERiFED CT02 - CT201x & b i
fiFFOEhbOEL D FECEGEEZRL T
%5, FiREe CEHE+BRERZ X HEGEY
& BB OEFEE, CT2 TR IFITH A Ot
L, CT20TiX 4 flTh -1z, Wi, FHiEEO(E
WE +EERE(RZE) L b EEY & B FEMEEO S
#ux, CTO2T 3plchsoicn L CT20T6 2
BFITHoTe, Tihbbh, BESLEBUEBTREOHR
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bAh b E CT20D0HMERT WS, E1, IEFEN
¥ L OB -FEFEMBEC1X, CTO20FYEIZA
BOERZRB LRV, CT20TCREBITED S
PEWEYRLTWS, b, CTO2OMEMET
B hH-Th CT20DOERREE LRABREDS
VEZHERF L T BIEMAD D B, s, 18
HEREOLEMB+% CT02& CT20 8BS
FH0120.63 (p<0.01) TH-7e,

Fig. T B HERES L OCEHRMAEGY v = 5ic
Bi3+5 CT02& CT20mBdfRAE 7T, B O E i
Fig. 6 DhD: L AL THB, @BEZOEHEI
I\ BREGITEHERED 361 (4.2%) & 18H4:BIES
V=50 3 (7.0%) DATHY, fhofEdlik
FNT CT02% 720k CT20, 5\ & & &%
Ho (CFHE—RIERZE) XV EWEXZRLTW
5, CT02, CT20& b ici@BARLOFMEE LR
BEDEX /R TREGILVE R T20/1(28%), 18
RIS Y v =+ CLIHI(26%) B - 7. Fiz, CT20
PBUETE GEHT « F1F) OFHEL »E\fE
T REGIBUE, HHERET 2 61(2.8%)iexf L,
BRI Y v =Tk 61 (14%) TH b, B
BIES ¥ v = 7 Tk CT205E 58 T3 2 23
HHERT LT, CT200MEVERRT - hbd
DEGIHBRINE, HHEE & BHBEE ) v =50
Mizid s A LZIRD SR, BEBREDE
GLE LT, CTROEIMETHERIZH D D
(X, CT200E b & F R & R~ EFI %\, B
FREUL, BHEET0.47 (p<0.01), 18HEIEY
2 = 5C0.57 (p<0.01) THote.
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Fig. 7 The scatter diagram correlating the CT
numbers, CT20 and CT02, for rheumatoid arthri-
tis (RA) and primary osteoporosis (OP). The
right-angled lines in the right upper and left
lower parts indicate the same values as in Fig. 6.
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Fig. 8 The scatter diagram correlating the CT
number (CT20) and the bone mineral density of
L3 (BMD in CaCO; mg/ml) for rheumatoid
arthritis (RA) and primary osteoporosis (OP).
The large cross indicates the mean values for OP,
and the vertical broken line indicates the value of
mean plus one standard deviation of BMD for
OP. The horizontal dotted lines indicate the
values of mean plus and minus one standard
deviation of CT20 for RA.
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DR TILIZEALRES LENRVD, EITL
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Table 3 Comparative significance of three mea-
surements in four conditions of metabolic bone

disorder
Diseases BMD CTo02 CT20

Primary osteoporosis © O Q
Rheumatoid arthritis bed @] QCs)
Chronic renal failure - o %

(nondialyzed)
Chronic renal failure o

(hemodialyzed) O o

* . especially useful for women older than 60 years.
© ! very significant, O ! significant,
X ! insignificant, — . unexamined

SEHE 34124250
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i &
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(2) S RIISHEI Y v = (4361,
FAE (LTI, 18HEB R GEENT, £E2001),
BB ARe G, B34 . BIF RSB S
BEi-ic13BlH &) BLORERT V54 7
(BL106D Tth s,

(3) CT20 B MBAET Y v = IT B W TEER &
E\HBE R AR Lz, CT023 X OF BMD {E (38 f4: B8
BV Y =i X VBB IR\ TER L B
BixmLic,

(4) & FE%2 B U T, CT2ix 8 MBI Y v~
OFPEMBREX VEVWERXRL, BMD HixF
HMEBEDO H A EHHEMY v =7 L D {EWERRL
e,

(5) CT20% X O'CTO2ux 1§ #:BIRT v v = 51
B THERIE & FROMEBIZ R 2 7ed » 1203,
BB e GEN, B ckuWTERPH &S
LB AR LA,

(6) 1B A4 (B RERFE A EE) o CT20
BXUOCTRZOMEI L DMOBUEB AL VEE
AR T LTy i,

(D BHESFMOFRAMOBAr b, EELH
EAr OB fR%A Table 3L,
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