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(FE] B8 BT O T R ST ALK Z 85 AR (SPECT) (HO6 7 & ST LT 2 858 RS R HL CT 3
i BHL Bl G AR (SPECT-CT) 5 8 28 1818 (MR X8 S 15 J5% 3 A P ME R R 46 8 9T (OVCF) 2 i (6, 3%
XF 2011 4 10 H~2012 4 4 H P OVCF #tiz i X |6 i #2532 1 Hg fEAE MRI.SPECT M SPECT-CT i & 1ty 20 i
AR R AT I B S, Hevh A 12 40, 55 8 B ARy 60~80 % -1 73.5 % SE R AR 21d, MRS MRI 2 BUAf 2
Fe 22 W0, MR L H 300E B K M A 00 M A s SOl 3T B8 B T ME A, MERE 2545 TR 46 U2 (1 MRIAS 5 E 5% % 2
SCHBRIHE T, 2 74 BE 2 B 435 3745 SPECT & SPECT-CT Rt , 0 5% H BUAZ 26 e 45 B MEIA | I 25 H 0%
ZWIE I . KA Kappa K85t MR1 5 SPECT-CT 1 W7 7 fef 7 47 K BR IH B 1 i) — Bt L S Mg Wiie . &
% MRI &3, >Rk H R 7 K56 5> 1 SPECT 5 SPECT-CT & (i HERE J1 1 5 [7) . 45 R R ¥ MRI 5k SPECT-CT, 20
) 8 35 ¥ Wi S F e OVCEF, JLi MRI & 3 32 S HERAE A 3T 6 OVCF,SPECT-CT & 3 34 AN HE AR 77 76 i ff
OVCF; /R ¥ SPECT 2 Wi &5 OVCF 12 #, 5E U e OVCF {EXE L5 b B UeAR 5 51 8 1], 3 & 3 34 /> HE R
IR R WA, MRI ZBLH i OVCEF 32 MMl . FRIH OVCEF 10 HEf& , SPECT-CT & BL#i fif OVCF 34 4-#fE
& BRIA OVCEF 8 /MHEM, M35 2 ] B A K47 19— 2 (Kappa=0.0577, P<0.05) o 7E X3 HE 5 7 A vEAf 4 1, 2
MRIE 7 [ 9% HE 15 Bt 2% | SPECT 5 MRI & i #l [7] 24 4~ #E & ,SPECT-CT 5 MRI & {57 # [7] 30 4> #E 4 |
SPECT-CT 2 f A # HE F SPECT(P<0.05) . SPECT-CT Ki 8 i8 & 3L T MRI 7 B /R (1445 8% s 461 , o v 18 B2 Afe
YT LT 2 0 R O R 1 B B CT R AR 1, 458 SPECT-CT % OVCF W& 2 ¥ e
Wi 1= 5 MRI 9 (8 AR AL, H i o 6 955 #E 19 ME BB O T 1% 48 SPECT £ 45 ; SPECT-CT 34 1 L& 31— 28 MRI A fig
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The value of SPECT, SPECT-CT and MRI in the diagnosis of fresh osteoporotic vertebral compres-
sive fracture/JIANG Xiaobing, MO Ling, YAO Zhensong, et al/Chinese Journal of Spine and Spinal
Cord, 2013, 23(10): 891-897

[Abstract] Objectives: To explore the values of single photon emission computed tomography(SPECT), single
photon emission computed tomography and computer tomography(SPECT-CT) and magnetic resonance imaging
(MRI) in the diagnosis of fresh osteoporotic vertebral compressive fracture(OVCF). Methods: Between October
2011 and April 2012, 20 elder patients suffering from vertebral compressive fracture and undergoing MRI,
SPECT, SPECT-CT were analyzed retrospectively. There were 12 females and 8 males, with an average age
of 73.5 years(60-80 years), and their average disease duration was 21 days. The diagnosis was based on MRI
findings, with bone marrow edema defined as fresh OVCF, and the compressed vertebra without bone marrow
edema was defined as old OVCF. Then SPECT bone imaging and hybrid SPECT-CT were performed respec-
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tively by 2 independent nuclear physicians to determine the specific level and diagnosis based on nuclear
accumulation. The consistency about the ability of between SPECT-CT and MRI in discriminating fresh or old
the ability of SPECT-CT and SPECT
was compared between by Chi-square test. Results: Based on MRI or SPECT-CT, all patients were diagnosed
as fresh OVCF, which included 32 levels in MRI and 34 in SPECT-CT, while for SPECT, only 12 patients
were diagnosed as fresh OVCF, the others were suspected as fresh OVCEF,
be excluded. 32 fresh OVCF and 10 old OVCF were found by MRI, and 34 fresh OVCF and 8 old OVCF
were found by SPECT-CT, there was good consistency between them(Kappa=0.0577, P<0.05). As for the ac-
curacy of locating lesion determined by MRI, 24 segments in SPECT and 30 segments in SPECT-CT were in
accordance with the findings of MRI respectively, SPECT-CT had higher accuracy than SPECT(24 VS 30, P<

0.05). Additionally, some concurrent bone lesions including sacral coccygeal vertebral fracture(l case), rib frac-

OVCF was analyzed by Kappa test. According to the findings of MRI,

but tumor or infection could not

tures(2 cases), the inflammation of sacroiliac articulation(l case) and benign lesion in sterno—clavicular articu-
lation(1 case), which were absent in MRI were found by SPECT and SPECT-CT. Conclusions: SPECT-CT
has the similar ability in diagnosing the fresh OVCF as MRI and has better accuracy of localizing lesion than
traditional SPECT.
Conclusively, SPECT-CT is a reliable alternative when MRI is unsuitable.

Some other concurrent lesions which are absent in MRI can be found by SPECT-CT.

[Key words] Osteoporosis vertebral compressive fracture; Single photon emission computed tomography; Single
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photon emission computed tomography and computer tomography; Magnetic resonance imaging
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FHEAAR IR AR AR 7 7 B 1 T A P A S T 406
7 (osteoporotic vertebral compression fracture,
OVCF) 77 25 & 45 2 UE 521, R i v w2 oz 5
HITHEAR IR BB S N R, BEAEIFFEIESE
T He 4R 1044 (magnetic resonance imaging, MRI) H
FREAAR PN B B K e 45 AT 7 2 38 B - A1 M AR T ff
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TIE L W02 B, B 5 A% 12~ ) s i e | PR
T KB HLETZEE 5 R (single photon emis-
sion computed tomography,SPECT) T 7F 4 5112 Wi
N R /T T N R R DA R K (A
IF, T AR IT R A HOG T A ST AL Z B2 R
B4 AL CT 494 B8 il & H2 R (single photon
emission computed tomography and computer to-
mography, SPECT-CT) g8 % &5 4% R i D e
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T (412 Wi Bk 4% 36 B 2R 1 55 3 0 8 A
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PAFRHE . (1) FIRNOVCFI B &,
SPECT .SPECT-CT & MRI # % #9285 1IF ; (2)F
T AY<-2.5;(3)il 1 MRI K i 248012 0
ik A 05 LN ER BT OV CF 5 (4) A FE 32 kAR s AL
ARTFARE W AT 38 1 % Bh G2 o RO MEIR
HEBRBRAE . (1) MR & ARG VE 4 8 9 52 1 MRI
B, Q)R EFAEN B ARV AL, " E
K HEE B BN BRI i 2638 B 5 (3) 9 sl i
L PG AR S IR A% R A | R Y o B
MBI,

2011 4% 10 F~2012 4 4 F 78 3 B £ B - 4F
& EiRFRUERZAE OVCF g3k 20 f), Hirp &
12 4], 3 8 9 4E 4% 60~80 % V-4 73.5 %, fifE
2d~2 A FE 21d, Horb 18 R A e RE AR 3 A
Wi 2 BB FEREEET 48, RIEE% 1~2
FINZRONISY LS T n NS N SR YPS U RN Y7 i
TG STE ABETT 3 A W B & & SO, 254
s 502 R T MEAR A TE BRI

JIT A A TR 2 28 NG () 10 5 49 56 A T g A
MRI A6 A S B % B0, AR 3 MRT b HE(AR Py
HOREK G B B NI R A A B T
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UIAEAT fif MRI K A 25 3 i SE b 1 ohsr (B %
43 953§ SPECT .SPECT—-CT 814 &% 5 3 17 9k #k
W EANT GV, A5 TBURS A 1 Isf [ [R] B N 3k 5dl
1.2 K&k

1.2.1 MRI R 18 [ PHILIPS 28 ] 1.5T 3t
P A 2B 4mm, JZEEE 0.4mm, XFF AT
BE AL HEAR I STIR 81, 45 2% 41 50 51 A
TSE:TIWI TR =600ms,TE =8ms,T2WI TR =
2700ms, TE=110ms ;STIR ¥ 41| : TR =2500ms, TE =
60ms, TI=150ms

122 SPECT >k HI % E GE 2 #] Millennium
MG %1 SPECT {3, Fe G A8 8 I PEE B A% . W AR
K 99mTe— W H 3L — 2 £ (99mTe-MDP) , it ik
7E 5t 99mTe-MDP 740MBq (20mei) ,2~4h Ji B
FIMYE AT 8 7 A 7 4 B AR

1.2.3 SPECT-CT K& al &+ AR  RHAEE GE
/v #) Infinia Hawkeye 4 KR fil & & 4 f 17
SPECT Wi /Z 145 & WAL CT H 4, 10 2 1 &
Jik e 5 A28 99mTe-MDP 740~1110MBq, 1k
7K 400~500ml,4h & HEZS B e 1T BG R & . 56
a5 mE B, R B 3 ARSI SR
3 [ B 58 T 7 AR, SR AR B ] 12~15min; 48
Ji R JER R DX K AT SR B IR LT 2 %, CT 49
2R 1.25mm, JZH 0.9mm, $2H 1mm,

1.3 SR

Wi = 2E B & MR %&b B2 U 2R FH 57 5 9 )
h, Hoh 2 i MRI EEIf 20 Hr MRI E&,2 fit% =
=4 B 0 43 3 4k 57 F 5 3 Bt SPECT SPECT-CT &
18, ST N 51T iR S B A A A B R TH i B M
PR B S e MR A, HA &y 2 4
[ T ) R 45 SR — 3, O Sk B A A
1.4 P bRiE

SPECT .SPECT-CT LA MRI 2 #ffi 5& i 2 12 W
R S S et e [ IH OVCF, AH S bm o A 7 45 37
HEGRTE TIWT AU 26 30 R 9K 18 i R 1 iM%
555 ( 1a) , T2WI InAUG ERI (55 (B
1b),STIR bR AR = PER & 55 (K 1e) s BRIH
HAETIWI EER T EES, 768 T2WI E2E 3
A5 5, 78 STIR 31 L R BKAE 5 .

SPECT #ff 5 4% 28 ¥k 45 160 0 1 Bt CS 1 ik
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1d), &G — Mk vor (Ca %R X &) Mg s
TORE, A% Bs 22 BRI AR A 8 SPECT EIGONT o M i
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flG, 78 CT 3 2 EIHR i 4l i 38 ik B2 A e
JHETT BE, [RIAAE CT 2 R h o W M T 25
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FURAEME R B R 0T, R I 4 O R e A R
AR BIAEA E SCH BRI 54T .
1.5 itk

fii JH SPSS 17.0 Ge it #1443 w4, R H]
Kappa £ % 43§ MRI 5 SPECT-CT ] W 8 &
P K R IH B P — 20k L e 2 RE 1, 2%
MRI &8, KHIR Ik % 538t SPECT 5 SPECT-
CT & N HERE J7 19 577 . P<0.05 R 25 5 A Ge it

B

2 HBR

TEPMGEME T, 56  IRME M iE X
LT 7 BB, 20 B f8 A B AT AR B MRT 12 Wk
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LB fif OVCF 8 f41]; #24i5 SPECT-CT 12 W #7 fif
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15 %5 00 8 65 B YT B R TH i O 1E , MRI 5
SPECT-CT Z 8] B A R 4 — Z . (Kappa=
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A6 XoF B G B A AR AR E 67 04 o B 1 O D
MR _E R K i HE AR 1 BAR T B 2% SPECT-
CT 5 MRI W AHAF FE W & 0 T SPECT 5 MRI 19
AIFFE (3 2), SPECT-CT Mt SPECT £ & v J5
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B1 BHL,79% a MRIM TIWL KARTE A b T12 HEA S #6550 5 18455 bie MRI 9 T2W1 S STIR RARTH HLAR E
T12 HEMR S #5r h Fi {55 d SPECT 4 5 8 W AG0R W BEBEAT i MEA7 fE % e e, (R A BOdE LB ZE e JCCIRTET SPECT-
CT Rl AR /R AR W SR DX T T12 MR £ MR TET CT o A0 PRI A5 A% 3R e 41 DX G o 1 B i IR R e T O I gl 6 B
il SPECT-CT #5 F8 K CT 8 7R A% 3R e 432 X G I 98 1 B 4 S 5 e i T

Picture 1 Female, 79 years a TIWI sagittal image of MRI shows that there is low signal in the posterior part of T12
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(12

vertebral body b, ¢ T2WI and STIR sagittal image of MRI indicate that there is high signal in the posterior part of T12
vertebral body d The bone imaging of the whole body in SPECT shows there is an area of nuclide accumulation in
thoracolumbar junction, however, the certain segment is difficult to be determined via this picture e The sagittal plane of
SPECT -CT fusion image shows clearly there is nuclide accumulation in T12 vertebrae f The sagittal plane of

reconstructed CT image indicates that there aren’t the sign of bone defect caused by tumor and abscess around the

place of nuclide accumulation g, h The transverse plane of SPECT-CT fusion image and CT show clearly there aren’t

bone defect secondary to tumor and infection

%1 MRI 5 SPECT-CT x g B2 # 3 8 5 BR 1H & &
BGiih MR IR 48 B T FIBT R S RS R
Table 1 Comparison of MRI and SPECT-CT in
differentiating fresh or old OVCF

MRI
SPECT-CT e A1 (Total )
B 4t CREEREE
Fresh Old
Bl E A1 (Fresh) 30 4 34
BRIH 547 (0ld) 2 6 8
At (Total ) 32 10 42

¥ :Kappa & 5 IF 52 MRI 5 SPECT-CT 7£ % %I B ¢ 1 B IH
OVCF [ HA7 % i) —E 'k (Kappa {6=0.0577,P<0.05)
Note:  The Kappa analysis indicated that two method owned

significant consistency on differentiating fresh and old OVCF

OVCFE WL N 4% WP Z — . LLAEXS T
OVCF &8 R FH ™86 BRI D | BRI Ak 7%
254 | 19 ) BB B A 2 SR SEIR YT B
WIEMATIE KRR 2 | BB 8 B MO PR 2 ) ME LA
PRAEPRSFIRIT R B ER ST H ., HAT, HEAsRAR
(PVP PKP) & % iR YT OVCEF WA 3007 %, W5
UESEH AT Jd R AR | O A A A o i B I

% 2 SPECT.SPECT-CT 5 MRI EE I fFHEMNE
HTTHELENRE
Table 2 Comparison of SPECT and SPECT-CT in

localizing lesion vertebrae based on the findings

of MRI
SPECT SPECT-CT
5 MRI & {45 R A 7] 24 30
Agree with the MRI findings
5 MRI & {7 45 AR 10 4
Disagree with the MRI findings
1t (Total) 34 34

B R 8 R BLMRT SE {15 B A 1 SPECT -CT L
SPECT # b iR (P<0.05)
Note: Based on the findings of MRI, we found the SPECT-CT

was more accurate than SPECT by Chi-square test

FEFO (HAE N OVCF BE T HEAR SR AL A i 7 6
E L FOAE AR AR IEIR YT ROCR 1 SR 2 SOk
F 0 ME A 8 fb AR 3 B AE TR R A A AR
2 2% PR ARG b M S S M R A7 38 R
RAETE 3~4 AN HECR B4, A4 18 4]
B MR RRTE 3 A, 5 2 BB R R 4
AT AE K e 28 2 JE Rk R AR S, i T i R 22 i
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B2 H&Y,73 % MRIARE /8 ) R AL S 38 i SPECT SPECT-CT & 8L a MIIEHE MRI STIR 24K i [ f4R T9 HE {4
WEES S b SPECT &5 BAGRMMEAAER R EX (RETL), HAMRPOCT IR d M REE ¢ KR
SPECT-CT il BIMGR B R WAL X O TO MER d SR CT T 1A 1500 B 3R e 4 IX 0 R sl il i e 8 BT 17T SPECT -
CT il & UG A7 0 B B OGS AR TE AR R MR L £ BRI IR CT P50 A (00 i 0 0G50 PA) i b A i 78

Picture 2 patient, male, 73ys, the skeletal lesion which isn’t revealed in MRI can be found by SPECT and SPECT-CT
fusion image a STIR sagittal image of thoracolumbar MRI indicates high signal in T9 vertebral body b The SPECT
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image of the whole skeletal shows not only nuclide accumulation in thoracic spine, but also in right sterno—clavicular
joint ¢ The sagittal plane of SPECT-CT fusion image indicates nuclide accumulation in T9 vertebral body d The sagittal
plane of CT reconstructed image shows that there isn’t bone defect secondary to tumor and infection or abscess e The

transverse plane of SPECT-CT fusion image shows nuclide accumulation in right sterno—clavicular joint f Transverse

plane of CT indicates benign bone lesion like bone cyst in the right sterno—clavicular joint

{ELER A i B B R 0 T35 sl 7 A BE i 3 P9 B
TSR RNEE | BS80S 25 T8 P A A7 A PR
Wit , Al g AA 5T

ST UnAnT A E SR BT ITHE, BEAEE A
HHEAT TAHRWIIE . A A3 Il 1 i R ) JRy
J 76 B8 YA 8 12 W BT A AR BT L PR A
3 R DR A R BB R SR I 0 1 R N
IR A B RS L i X LA R SR A A (A%
5 R HE B RE BT B ITHEAR . R X A K
CT 7E12 W i ME 1 5 4 B 37 75 0 A — 2 B9
I E, EHAR e B 252 B X HEIAR 5 40 647 0
B, ASBE B DX 207 S A B W 45 O R TH R
AT PR P LATR W15 100 fe 5 O xE L 3 5
X 2% Fr B CT HER 58 (0BT B4 Pr e 1A . (1) — LEAE
PREral e B AN 5, B rHEARE s L
ARPEAN KN (2) — 2L 3 [R) I A7 A A T AN R i
W) Z A HER 48 BT o N8 MRT AT PATE 2
BoRMEARIE S84, 38 v AMERR Bon HEA B 4 5
4 B 5 P Bt K i, R MRT 2 90K = 6 E
37 57 6 ME AT 406 B 41T B e (A A D7 YR B i A
PR B 37 75 MRI 94 5 152 2 R B TIWT

B RILES  E T2WIE L2555, fEMIEE
S E I, SR FB A A DA N R0 R
A R Sk SCHE F R A A R 4R
AW Ek B Sy i P RARLE R BB HE5Z MRI K4, %5 0
AT B 57 — Pl AT 2 A5 RO K A T 3k ke o s A ik
HHrHES

SPECT 4 B H A% 76 W W M ot 12 W R M
o ) OI0 FA B A 020 O T B 8 R DK R AR R
IR B TR P A% 57) 99mTe—MDP, i i 55 - 32 Hi
oAb W B R I 20 A T Bk AL 2L, SR B ikt
A5 R0 0 HE B R S At 9 e AN R AR K P B IE
Ll o 24 Ry B s 1 B An s AR E E T IR AL A
AR Je 8 I 3 R R R TC LR A AR AR BR
B R O S M A R B v R A AR R, TR K
TR AR B X ", A H SR AR SR T S R A0 W R
EBMRA X LA & CT KAims, HxF B
B B A BURE . Moore 5F M Ak
SPECT ‘. 1% it % 0] i 5 12 W7 1 6 5 28 A0 DF- 4y
J7 50 BEAL A SRR 52, R BIAT B AR A B
1 0 T < P A R B A 5 St A A 5 Al AR 1S ey
RSN CA R RS B X R IR A
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A “ TR ME T BEAS A B MRI 5 X £ 8 & 5%
AT BAH RN RO . B, 254 SPECT Y % i
PR AH WS 48 |, SPECT & BA% 7T JH T2 Wi
fif OVCF,

S SPECT X 12 Wi 7 e A AR Fs 4 15 4 B
AR A BUREE | (H A B R S AR A T F Al
DA B S e I b X DLV T A R R
fiE INFEEENE S [F]I £ 580 SPECT 4 5 i 8
DIPTSR 6T 43 [R) s A7 78 8 TH A R0
L0 S AT REME LLABCEDRS B 218, A SR AL &
B AELR A S IARAE R X T R ek e AT
A 8 BB EH ARREA H SPECT #1258 it OVCF,

Wil 5 A% % 2 0 AS Wit 20 SPECT X 45 BE % 7]
PLEC & CT H4, B & e[ B 58 i SPECT J CT
K, il A% SPECT & CT FER UEA7 fl
A, BE— MRS D se AR B AR DY
AR R DT A 280 X g A8 i A7 Ve A, B
Bl 11 R B2 U L3 B 2 W . X TR H R
G it b 57 M i T AR B AL TR AR AR
CA2F W IEUESE, 78 B A A0 28 P o K o7
JHE I, SPECT-CT L T 5.4l SPECT™, KA1 =Z i
38 35397 191 [0 JB5t 43 A7 42 3B, SPECT-CT il & 2%
A DLTE A8 0 % B MR X AR T B, ot
1% 28 W B DX 5 A R 5T A S e o, X T
ANEHHEEZ MRI K419 OVCF %  SPECT-CT #f
B WARTE R BEMEAR SR AL AR “HEHEIAR” A — 2 iy 5
FHANAEL o LA A 1 [l B A 52k Bty AR T 5% %
X SPECT .SPECT-CT 5 MRI %f ¥ &£ OVCF &
W A0 (L it — 25 LA A T

ABFSE A, B SeiE i MRT b HE A Py B 6 K i
& B A R R A AR OVCF 2, 2R )5
23 54T SPECT .SPECT-CT K #% , %F o = F ke 25 )7
BEAEH i OVCE rhoE i e MR iy 5 6] FeA T A A%
B0 SPECT 4= £ Bt 4546 A A0 o A Jmy 38 1) S5
O R R (H 2 Ry S B AE S S T IR IR
Wl X LR ERESRZ )G H 8 B HEEE
FEEITRRRSS R A2 B il . SPECT-CT &
G G B AR A AURT LA 10 A 3% R 4R i e | 8
AL DLER X AT BE AR MEAR AT CT 4, 8 o HEBR HE
A I e B RRAE PR A B P B M B IR )
FUR A MEPNG  RFAE O (AU K . 8 Bl
Jifr 2R R ) AT AAS 2 W [RS8 CT H g
K145 SPECT EIM& Al , mT LAAESf 2 1o 8 B i

1k, A58 % B SPECT-CT 5 MRI 7£7ii2 OVCF
B “FOMER” T AT AP — 2ok Bk, 3 AT
N MRI L 5 7 (9 B 48 /K Jif Al SPECT-CT I
N SRR Ry R — e BRSO TR R BB
K.

Z: M MRI & AL e HET BL, FRATT# SPECT
5 SPECT-CT #47 T X} L, & Bl SPECT-CT 7£ &
frHE e SPECT HA 0w iy R 7% (30/34 VS
24/34,P=0.002) , T2 Wi it OVCF |, 43 34
A Be 32 ASHEARAE SPECT-CT & MRI H 52 31 4 B
PEZER ) HF PR AT BB 2 800 Ak T A A B By i 4
HE A Jay 0 1L 3 12405 A 38 22 R B TEHLER AR AT SR
TEER, 5 R B A% R 55 v 2R, Ik SPECT-CT
U b MRT SE /& . 64, 7647 SPECT-CT £
b, AT A I S5 58 A AE B i B AE L) AR Y
At A B AR, I HERR OCT & h B AT LR
AT BT R B AR 5F Ul SPECT-
CT [t MRI 7£12 W 4= & & % G IF 5o A
B BRI, FRATT 6200 A AP MRT X AfE 8] 2
BB AT A5 L U A8 R T T O M, X MBI R
INA AT e R B3 TS 9 , T SPECT-CT X LA X
XA ERR 2 W, PR, AT E AR E R
SPECT .SPECT-CT K MRI AR Bk 5, HR 40 1 R 52
N R Sk e R

ZE LR AR5 78 SPECT-CT 76 B Ji i
i P 9 S A A T 48 i T 1) 5 7 2 P B 5 MIRT ()
W (e AL, (B4 52 SPECT 6 # 78 5 1 &1 E i)
A A XS &5, IRl SPECT-CT i nf L) & B — st
B MRI ANBE WoR 9 &0 B st , (A2, R T
AT IR BIBCRR X AT R ROk
HE— B UE AR TINS5 18
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