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SPECT/CT EEEWMEIRERBIES
BV YRZENHEXERR

FRU, BifE, MIRE, K #H, X R, R %
CRSFR WA BEBEREE 2R, 1 200120)

[{#E) B #2235 7 B 47 #& B4 ( standardized uptake value, SUV) 5 & & 4 i % & (bone mineral
density, BMD) #448%M, 3% SBBRSATT 84H F 2019456 A1 B—2020452 A1 BEZTEEMNZAT
Wi B AR B 09 5% IR BMD £ R 45 B REA ARE EAE IR 4 3 4, 50 R B b ) B4 40 18] i AR R
HH A 4B T4 . BMD,F 3 SUV(mean SUV, SUVmean) % 3 X SUV ( maximum SUV, SUVmax) £ 5, 5 lb &
SUV 5 &y itt, R % HAEH BMD . SUVmean % SUVmax 3 2 % & T4h[ (1.075+0. 191) g/cm’
vs (0.950+0.200) g/cm’®,P=0.004;4. 72=0. 84 vs 4.23+0. 63,P=0.003; 9. 65+2. 10 vs 8. 58+1.47,P=0.008], &
i %28 He BMD ,SUVmean % SUVmax/[ (0. 818+0.080) g/cm®,4. 26+0.56,8.49+1.52] 3 % /& T F %4
[ (1.013%0. 105) g/cm’ 4. 38+0.70,9. 02+ 1. 68 | A& E% 41[ (1. 264=0. 147) g/cm>,4. 87+1.00,10. 03+2. 25, P<
0.01],f#: SUVmean % SUVmax 5 BMD {4 2 iEA48 % (r=0.451,0. 409, P<0.01) , fa f% & 3 A= 4 #E #9 SUVmean %
SUVmax 5 BMD Z & AR A M (P>0.05) , 4518 B RS E R Z MM SUV 2 E K%, B5 BMD 2 EM%, #
T SUV e e — 2 A2 L B sk BMD, 4 s RATAE P % 4B 45 4,
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Correlation between standardized uptake value of bone
quantitative tomography and bone mineral density

MENG Qingyuan, WANG Haiyan, YANG Yihong, ZHANG Xin, WU Yu, ZHAO Jun
(Department of Nuclear Medicine, Shanghai East Hospital, School of Medicine, Tongji University, Shanghai 200120, China)

[ Abstract] Objective To investigate the correlation between the standardized uptake value(SUV) of
quantitative bone SPECT/CT and bone mineral density (BMD). Methods The clinical data of 84
subjects who received BMD and bone SPECT/CT examination in the same days were analyzed
retrospectively. According to the results of BMD, the subjects were divided into osteoporosis, osteopenia
and normal groups. The differences of T value, BMD, SUVmean, SUVmax of the lumbar spine,
femoral neck and total hip in different genders and diagnosis groups were analyzed. The correlations
between SUV and other indicators were studied. Results The values of BMD, SUVmean and
SUVmax of lumbar spine in males were significantly higher than those in females( 1. 075+0. 191 g/cm’
vs 0.950+0.200 g/cm®, P=0.004; 4.72+0.84 vs 4.23+0.63, P=0.003; 9.65+2.10 vs 8.58+
1.47, P=0.008). The osteoporosis group had significantly lower values of BMD, SUVmean and
SUVmax of lumbar spine (0. 818+0. 080 g/cm’, 4.26+0.56, 8.49+1.52) than those of osteopenia
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group( 1. 013+0. 105 g/cm”, 4.38+0.70, 9.02+1.68) and normal group( 1.264+0. 147 g/cm’,
4.87+1.00, 10.03 £2.25, all P<0.01). The SUVmean and SUVmax of lumbar spine were
positively correlated with BMD values (r=0.451, 0.409, P<0.01). There was no significantly

correlation of SUVmean and SUVmax in femoral neck and whole hip with BMD values( P>0.05).

Conclusion The SUV of lumbar spine is markedly declined in patients of osteoporosis, and it is

significantly correlated with BMD, indicating that SUV could reflect BMD to a certain extent and

may provide more diagnostic information in clinical practice.

[ Key words ] bone quantification; standardized uptake value; radionuclide imaging; bone mineral

density ; osteoporosis
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TGAEE R AR 2 W7 B S s v B2 432t
7 E B B A R T8 R R BE B T R B W
14528 O M v SR Lk PR RS R
LT BB R R R AINGYT 0 ) Ak ke
RGBT Y % (bone mineral density
BMD ) il 5 A] LA BB 5 B2 XURE X 2 e %5
JE 4% ( dual-energy X-ray absorptiometry, DXA)
el i BMD (9« & brife” o ARG i e
W2 AR R 2 R) A A DG A3 BT B B R
FAXT B & &8 SUV B2, 4 il K 12 W 4 ik 5 22
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H.Shvo
1 #ZRETE

B 505+ %
(e JESE 1 3 B T % R 27 BT 2R 1 IS B 2019 4F 6
A1 H—2020 42 A 1 H¥E32 8% 5 K g
) 84 BB, Hh B M 41 4, 4545 (64. 84+7.19)
Btk 43 4], AR R (60.23 £11.33) %, 74 1
(88% ) S K5 ALk g oo =B (ilides 35 1), L A
I 22 ) 25 B 5 9 RS e 4 4] oAb R 8
i), Ay 10 B8 AN A S RIS 0 (B s A
HEAGRAS B Rk A ) . AdibrifE. (1) 4zliid
7K 50 & UL ESE; (2) TR =R 25T BAR
L T2 00 A T AT 58 S 5 T i P S v R
It (3) KA FENEME B T AL (4) 2k
B AR T T2 AR R I S R
FAS 25 RIGFF G AR SR . bR . #3Z K F AR
B B2 ZE R g AN A (T<-2.5) ik
B (-2.5<T<-1.0) M BRIEFH(T=-1.0),
1.2 e ARIAHKE

BT 2 B Y R A AR GG R AT B . P A |
B IRTTaE B L I R W SO TehMs s 4

1.1

1.3 NE5/ETE
1.3.1 FEENBERSET® U HEEBEH
Zvw] DPX-NT MfE X 2 % AL, Z R kT
R IR, A& PYIE , [ T JE 8 S 2R A A R i
BB AR, R SRR, R 3 R R
W = Ui 2 1) L1 ~ 4 JBEE 301 % 4 IR 4R X, B 3 Ik
P VEAZAH L ~4 fER S 5 280 T (E
1 BMD fH., KB % EISWARIED, 45 8
Py ACE B BRI 2T
1.3.2 25 F RGN &EKMET % SPECT/CT
FFEETE ] F/2 ) 1Y symbia intevo 16, 5246 #fHik
5T 20~25mCi( 740 ~925 MBq) £+b5 IV 3 — Jp iR
£8 (""" Tc-MDP, [ ifg J B} 24 Ml 45 PH 2 43 | ik £k & 38
=90%) ,1k7k 500~1 000 mL,3~4 h J5474 & & i
18, 32K H BUMEM , BT B T IR P, B2 13
J B3 T , R S 20 em/min, 58 8 B 2
AT HEE P2 A A o 12 W7 2 WA, I FHARRBE w5 43 P
E H Ay R R B BUUE, BRR Sk e 1800,
20 s/t , 2 60 Wi, 46 % 256%256 , I RA% %L 1.0,CT 4%
FLHE 130 KV, HLTE 160 mA |, MEE 7% 16 mmx1. 2 mm,
YRIEE 0. 75, 75 RF 512x512, £idli4: OSCG+Ehanced H
8 WK, 15 T 4R, Ml 8,40, & = B2 F &
FIFHPE T Volumetric Analysis 2 ¥ /2] ] 25 FUE %
@ [X (volume of interest, VOI) ., M1 3 fi B 4EEAZE
SR oy I A A — M ME ~ O DU EAE (a) | REH
#i(b) M4 (c) B SUVmean & SUVmax, Bt =#
A AL SUV £, WA 1,
1.4 %itF 54

JIARE 25 SPSS 26. 0 FRAAF AL SR FH LN 2=
22081 (1) Bk R A AR [R5 f2 BMD, T {H,
SUVmean & SUVmax [8] 255, (2) FEME BE 80, 4
W 3 A~ N [ & I 3 A2 BMD |, T . SUVmean
SUVmax [A]225;(3) BB g & BEiEE =

- 691 -



PPN === {Q =2

543 %

Fi2 W BMD . T {8 .SUVmean & SUVmax [8] 2% &,
R FH B SR AH S PEAS 56 /0 BT AE A [R5 467 SUV T 8.,
BMD ZZ[H]AHSEE , P<0. 05 N2 S EGiFE X,

E1 R RETIRESHEENER(VOI)
Fig.1 VOI of lumbar, neck of femur and total hip
A B C 3 R NEHE , BB 805 A AR WA | SR SRR =
ANE B VO 2) i, A8 & sk, K7 K Bed T i

2 & R

2.1 REVHEREAME LA A E F

X AN [ 0 e | PG 51 B e W S 264 74304
SR 1, KIBPEEME T {5 .BMD ,.SUVmean
SUVmax ¥ & & TP -0.87+1.59 vs —1. 88+
1.67,P=0.006; (1.075+0.191) g/cm® vs (0.950+
0.200) g/cm?®,P=0.004;4. 72+0. 84 vs 4. 23+0. 63,
P=0.003;9.65+2. 10 vs 8. 58+1.47 P=0.008] ., 7E
M siEs s, B4 T H & BMD H & 3% & T &t
(P=0.008,P=0.006),1M SUVmean % SUVmax NI
AT EEAR (P=0.005,P=0.035) , [FFEAE4S
WAL, B T & BMD &/ Tath(P=
0.011,P=0.011), {H & A [[] 4% 51 5] SUVmean 5
SUVmax 27 G255 X (P>0.05) .
2.2 REFALEIE £ 5T

AR [E] T {E .BMD ,SUVmean & SUVmax
Y ERH G #E L (P=0.043,P<0.01,P<
0.01,P<0.01) , H: A IEEHE T {8 & 2% T I8 9 J 4=
5, BMD SUVmean } SUVmax i 3 5 T BH 5 &
e, k2,
2.3 FEET AAFELFRBAMSE LK

R 25 ) 7 8 LK I 5 % B2 43 S B R OE
W(n=22) MBE(n=33) ‘HFHHEMN(n=29) =
WM, ARz, BEHEAL BMD (P<0.01),T H
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(P<0.01),SUVmean (P =0.014) . SUVmax ( P =
0.012) , &%kt BMD( P<0.01) .T {8 (P<0.01),
4kt BMD ( P<0.01) . T {fi ( P<0.01) .SUVmean
(P=0.044) .SUVmax ( P=0.034) Z 5 H i
B HASHABIE L B A% 25 (P>0.05),
W3, BB MEAE T {5 . BMD,SUVmean
SUVmax ¥ i ZL FH & I1EH KMHE4 (P<
0.05) . M4 T {6 . BMD 7£ 8 B A4l
B W R R, 4% SUVmean 5 SUVmax 75 B Ji G 2
IS F IE % B &4, (H & B i ZiAb SUVmean J¢
SUVmax £ =21 Z [ 22 R T Ge it 5 L (P>0.05) ,
®1 TEEIEE EEFRSHHIELE

Tab.1 Data comparison of lumbar spine, femoral
neck and total hip by gender

A Yk Lk F P

TE

JFEHE -0.87+1.59 -1.88+1.67 8.078 0.006
e 3 -1.04£0.92 -1.63+1.04 7.395 0.008
A -0.56+1.14 -1.24+1.24 6.751 0.011
BMD/(g-cm™?)

A 1.075£0. 191 0.950+0.200 8.561 0.004
B 3 0.893+0. 127 0.809+0.147 7.904 0.006
ey 0.937+0. 143 0.850+0.160 6.837 0.011
SUVmean

A 4.72+0.84  4.23+0.63  9.260 0.003
iig= R 3.31£0.31  3.56+0.48  8.254 0.005
i 3.41£0.39  3.58+0.42  3.551 0.063
SUVmax

JEAE 9.65+2.10  8.58+1.47  7.431 0.008
JiligE 5.70+1.42  6.47+1.83  4.588 0.035
A 7.17£2.30  7.50+£1.97  0.509 0.478

F2 BE#H BEEIRESBHELE
Tab.2 Data comparison of lumbar spine,
femoral neck and total hip

HBAL T1{H BMD/(g-cm™2) SUVmean  SUVmax
B -1.39+1.70  1.011+0.204  4.47+0.78 9.10+1.87
BEE# -1.34+1.02  0.850+0.143  3.44+0.42 6.09=1. 68
A -0.91+1.23  0.892+0.157  3.50+0.41 7.34+2.13
F 3.198 20. 285 87. 830 52. 964
P 0.043 <0. 001 <0. 001 <0. 001

2.4 AAR)ZRLiE SUV 5 T 1A% BMD 48 % 4 4547

TEE HE 4L, SUVmean &% SUVmax ] 5 BMD
(r=0.451,P<0.01;r=0.409,P<0.01) . T {5 (r=
0. 446, P<0.01;r=0.400, P<0.01) 5 Fr 45 F5 5 1F AH
5 UL 2, TPEBeE B M 44k, SUVmean . SUVmax
5 BMD ¥ TGt (P>0.05) .
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Tab.3 Data comparison of normal, osteopenia and osteoporosis
s LEQT TN R HEIER F P
ik 61.99£12. 18 62.74+8. 16 62.71+8.75 0. 053 0. 948
Bii/cm 161.59+7. 71 165. 45+6. 43 168. 86+7. 25 6. 666 0. 002
B kg 58.91x11.71 62. 11+6. 00 71.23+10. 38 11. 096 <0. 001
BMD/(g-cm™)
A 0. 818=0. 080 1.013+0. 105 1.264=0. 147 102. 794 <0. 001
JBeH 251 0. 726+0. 100 0. 8470. 083 1.0180. 079 68. 146 <0. 001
K 0.758+0. 119 0. 8940. 092 1. 066+0. 097 55. 840 <0. 001
T {H
A -2.98+0. 71 -1.37+0. 86 0.70+1.23 98.952 <0. 001
JBeH 351 -2.2240.71 -1.37+0. 61 -0. 140. 56 67. 091 <0. 001
Ko ~1.96+0. 91 -0.90+0. 73 0. 46+0. 77 56.767 <0. 001
SUVmean
A 4.26x0. 56 4.38+0. 70 4.87+1.00 4.502 0.014
JBe-H 551 3.5120.47 3.36+0. 41 3. 46+0. 36 0.991 0.376
Ko 3.51+0.41 3.38+0. 35 3. 66+0. 45 3.239 0. 044
SUVmax
A 8.49%1.52 9.02+1. 68 10. 03£2. 25 4.682 0.012
JB 35 6.18+1. 64 5.75+1.77 6.49+1.55 1.365 0. 261
il 7.04+1.91 6.93+1.92 8.34%2. 46 3.539 0. 034
A B G E R AR W e % AR 4% SPECT/CT 4
=8 r=0.451,P<0.000 1 =8 r=0.446,P<0.000 1 et p b et s
56 . S L . ROV TTRE. 75 PET EUQE REAMHTHH, SUV
Sab o AW Sal BT AR EEE RSEBTERTIR, 7E 55
12 ] 12 ' W RGPE R I R 5 PP AR T &
B % 05 10 15 20 "o 4 2 0 2 4 WEERBEHY
LI~ BMD LI i 3T SUV 76 PET &9 543 B o 1 7 92 4
S 20 r=0.409,P<0.000 1 220 r=0.400,P<0.000 2 VFZ WIS #AE SPECT G 04 b [RIAE ] SUV ik
s o Eisp FRE RS, KT SUV {E SPECT R4 #7 i1y
A 7 107 eyt WEPRIE A, Beck 45T [l UM 43 BT T WL 3EIFAl
Sl E e SRR RIS L — SO 45 R
e e P BRI AT AR L O R

2 fE# SUVmean X SUVmax 5 T {& . BMD #8553 #7
Fig.2 Correlation analysis of lumbar SUVmean,
and SUVmax with T value and BMD
A IEHE SUVmean 5 BMD #HEME0 41 B IEHE SUVmean 5 T
EAR N7 ;C, EHE SUVmax 5 BMD A M43 47 ; D [EAHE
#RAL SUVmax 5 T (AR H

\Y

3 i it

SPECT/CT HYE it PPAN 75 1 L6 AF B i M PR
AT, R f A 1k AT AR X B e 3o B BB T, e
ARG S AT R, S I 00 B8 o3 B R BB |, 3R
R WiER Y, Bi# SPECT/CT @& A Kl

SPECT/CT(k=0.46 vs k=0.094,P<0.01) , H t i
A AL EAS , O il RARAE B sl p 2
HH IR AT{E R, Ogura 25 JESL 78 N HUE R A
rr R ST R A0 SUVmax i 2 & T U1 &
IFEHNE & T 808 A9 SUVmax , 6B & 5 W2 18
IEH 4120 590728 B LS % 2 W b B AR A
N, B BBAAE T DS 8500 A T TR, B A A
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