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[ E] BP0 EHRFEITEYLEZ 3 (positron emission tomography/computed tomography , PET/CT)®F #ric 145U
A EIE (PF-fluorodeoxyglucose , ®F-FDG ) 4= & BAR S *Te Hric i)W FF 2 — BETREE (* Te-methylene diphosphonate ,*"Tc-MDP) 4x
FB 313 (bone scintigraphy , BS) 2 Wi F - 8 MRg HOSLEE . 77 3% : 33T 75 B R HHI2 09 2k I sd SR N AR 9T, SES HE0%
(59.85 + 13.50) %, FTA & 2 W2 SF-FDG PET/CT R4 ®Tc-MDP BS, LU #8807, 43 i3 PET/CT B4 54
5 BS 2WrE R iU B PP TN (positive predictive value, PPV) BAPETIN{E (negative predictive value, NPV )£l
HERRRE  JF 0BT P 7E 2 B R [ DR AR A, SR 75 B AW AT B R 34 B, A #6784 41 9], PET/CT i
AL W RS U A S8 73 IR 94.19%(32/34) F195.1%(39/41), 2 Wikl PPV NPV FIHERIIE > 510 94.1% 95.1%F1
94.7%. BS 12 A BUBE FVRE S B30 91.2%(31/34) Fil 65.9%(27/41) , PPV NPV FIHER TS5 K 68.9% ,90.0%F1 77.3% .,
PET/CT WAG & B AR 2 B AR U B A B R 4, BS R IR A Bt B 2 AR B B RE UG, 2518,
"F-FDG PET/CT RARSWrE H iR st ERR PR PPV S 5T BS (HPIE A2 WraUR A NPV J7 I 22 5%
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Diagnosis and evaluation of bone metastasis with PET/CT and bone scintigraphy in pa-
tients with malignancies

Cheng Xu',Li Yongjun', Xu Zhaogiang', Wang Jie’, Bao Lihua'*

('Department of Nuclear Medicine ,’Department of Radiology,the First Affiliated Hospital of NJMU,Nanjing
210029, China)

[Abstract] Objective:To evaluate diagnostic value of PET/CT with "F-FDG and whole-body bone scintigraphy(BS)with *"Tc-MDP for
metastatic bone tumor in patients with malignancies. Methods: A total of 75 patients with malignances,average of 59.85 + 13.59 years
old, were included in this study. All patients underwent PET/CT imaging with "®F-FDG and BS with *"Tc-MDP for two weeks. Based on
the diagnostic results of patients,we calculated the sensitivity,specificity, positive predictive value (PPV) ,negative predictive value
(NPV),and accuracy of PET/CT imaging and BS method to detect bone metastasis. Moreover,image features on different body
regions were assessed and compared between two imaging methods. Results; There were 34 patients diagnosed with skeletal metastasis
among all 75 patients. The sensitivity of PET/CT was 94.1% (32/34) in detecting bone metastasis. The specificity of PET/CT was
95.1% (39/41)The PPV ,NPV and accuracy of PET/CT were 94.1% ,95.1% and 94.7% ,respectively. For BS with *"Tc-MDP, the
sensitivity of detecting skeletal metastasis was 91.2%(31/34)and the specificity was 65.9% (27/41). The PPV,NPV and accuracy of
BS were 68.9 %,90 % and 77.3 % ,respectively. On basis of region analysis,the main abnormal uptakes of ®F-FDG were located in
spine,rib and pelvis by PET/CT detection. For BS with ®"Tc-MDP,the main lesions were located in 1ib,spine and bones of limbs.
Conclusion: The specificity,,accuracy and PPV of PET/CT imaging were higher than those of BS. However,there was no significant
difference in sensitivity and NPV between PET/CT imaging and BS.
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FERE A I 2 R G P R UL R, %
RSB R I R BT 5 R e e 4 5
%, 20T R R B R N BURE (B S AR A
U2 AR, IEH T RS R L ZE A
(positron emission tomography/computed tomography,
PET/CT) REHAF s THREA QI AR S D REZh i A%
GEE LRI LIRS A R O i, BT R
UG PRI 540 ASAIF S8 HE A SF FRicd Y9
J5d 4275 26 B (*F-fluorodeoxyglucose , *F-FDG )PET/CT
AR P Te FRic i IE H 3 — B R £k (P"Te-methy-
lene diphosphonate ,*Tc-MDP) #% & ‘& 1 i (bone
scintigraphy, BS) TEGPENE 85 T 2 Wl hg , 1
Y PIE RIS W R B g 775 i 4 ek PR O FH A

1 W&IFE

1.1 x%

[ JE5 4 43 B 2009 4F- 6 H ~2011 4 6 H 76 R 5t
& B R 25— i s B2 B [F] B 42232 “F-FDG PET/CT
WARFN #"Te-MDP BS Wy32fi# . Ho A 75 Bl
2 N #2532 BF-FDG PET/CT A% F1 **Tc-MDP BS,
[ PR A E] 1~13 d, P2 (5.15 + 3.40)d, /6] 3Tl
IR, o35 45 ], 4230 ], AR
27~84 % F44(59.85 + 13.59) % . Fifs &G IR
Wiz A b i 38 41, ZLARIE 7 6, 54675
I 7 191, K LR AN R4S 5 0, S i 3 91, TS AR
T PN 25 2 19, IEE9is 0% e | i R TR | )
I B TE I AR AR 28 N S Wi 4% 1 197,
12 Fik
1.2.1 "“F-FDG PET/CT 2%

I BRI RTAS & 6 h LULL TS AR 25
A S 1 I, 27 < 10 mmol/L, F K IEST *F-FDG
35 E GE 2] PET Trace B2 FH R1HE N3 25145, ik
TL4lFE > 95% , 74 3.70~5.55 MBq/kg, TH5F 155
Ja Z K F AR 60 min, HEJR G 1T 4 & PET/CT
(Siemens Biography 16 PET/CT Z%t, 78[% Siemens
o w]) BEIMGCRAE a2 i T KRR B
TFENIRAEREE , B IROLREE 3 min, CT HREES
24 120 kV 200 mA 1.5 s/r, JZJEHN 5 mm, Wl
CT B i A T IE , SRS R W2 el IR TH T2 O
ARTWTZE PET CT KA
1.22 *Tc-MDP 4% B2

X 8 E Siemens /A F) E Cam* % SPECT
X B Symbia T6 XFk SPECT/CT X, HFHHhkiE
5 " Te-MDP (g 5 AR FHEE 258 AR e A B A

925~1 110 MBq, FUALLEEE>95% , 4T A% 2 h )5
PTG R AR UK R s 70 PRI ELA DUk AT 2 5
B SE ROELE, AL E =M, FEE
NS, FEFEA 1024 x 256, % HE 0.12~0.18 m/min,
TIREGCRE BITHE1.2 x 10°,
123 BB W BA W AR

PET/CT K BS EIfR¥53 5l 2 45 HAT 10 4¢
DL EAROC ARG 0y B A AT I R, A L — 3,
D) DA ] 22 DL A 4 5 0 WA [ I DO 28 ) 183k i
LY ) o A B T R A bR e s {E
PET/CT Fl BS f{5 R EAS %, WFIiZ Wik
I} LR S B A AT SR i DX s P 45 o0 B e o
EE TR AR R R R
I L 455 M B R T MBS KR
KA 6 NI, AW S SR RS
ZUR LR A MR T A EARSE  LA K
IRBEVTVE R 12 Wil 7% Ve g iy I Wb v, B4
MR, © JRH - kh 2 44U B4 46 A E S R 5
RV B g s @ A W 0 b g g 2 5 B BS [
18R 22 i L EU S RO VRS IO 3 | i s ke
L5, o3 A R S T L TG B I KA BEDT A I kL
RSB Bl — 24K @ X 28 .CT 5 MR
KA 7R Ry A i L VA B PR B PR | e B
PEBEAT, FFE LIRSS 1 28800 2~4 0 AL 225 HD
AW EHR
13 %it¥5ik

TR GORMEOIE LISSEL + drif2e (x = s) 3Rt
BRI RS A 7 L3RR . R H] MedCale ZE3TH4RAF
(A :8.0.1.0) FATAHOCGE 740 3L, 1Y LR
FH McNemar R J7Ka56 XA 25 SR [ 22 i) 32 10
Tﬁzq%:‘fﬁﬂﬁgi(receiver operating characteristic curve,
ROC) fhgk, 1184 F L (area under curve,
AUC) Fllbx 12 (standard error,SE) , 2K H Z £ 56: FH
F MR LM AUC ZIESA G225 U
P<0.05 INNERAGIT AR,

2 & R

21 BHEOERERL

75 Bl B H LW A RS 34 1, w2
Wi R o B 5% 41 11 A B R I R IZ W 73 0 o fili
I 15 19, 56 R0 0m © ), B 4 ], S5 AR bk LR 45
2 19, LR B TR R A £ N 43 U s RN
SRS 1 1], L2 W e i R Il RIZ W 7
Jitisis 23 ), FUARE 6 5], kIR 3 5], i s Aides 2451
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34 Bl RZ Wk B B 3 T, SF-FDG PET/
CT i #x PV 32 4], SO2 s 56 % W U
94.1%(32/34) ;41 FlIiGIRIZW A TTE BRI EE T,
BF-FDG PET/CT f A 45 5RBATEE 39 1], Bs Wi
FoRIHESEIE D 95.1 9%0(39/41); W EFERS BOMERIE
K 94.7% (71/75) , H FH A% BUMAE (positive predictive
value, PPV ) FlI B P #ii {H (negative predictive value,
NPV) 535124 94.1%(32/34)F1 95.1%(39/41) ,

2.3 Tc-MDP 4 & ‘B 32345 W1 2645 L 5 b 95

34 il LA Wi B %% B T, BS A B
H 3161, B BS ZWi I HUBE N 91.2 %(31/34);
41 BlEZA2 Wik OB R 0 B BS KA 2
Bt 27 ], WOZWinRe Rl 65.9 %(27/41);
BS 2 WinyuEm 4 77.3%(58/75) , H: PPV Fil NPV
391K 68.9%(31/45)F1 90.0%(27/30) . 5 PET/CT
WAR WAL RS W Tk HERRPE RN PPV 555 T 4
HAG R E 25 PIEHY < 0.05; fE 12 WU
FEF NPV Jr N EH #2255 (P ¥ > 0.05), Bl 1
7~ 1A BS SR PET/CT B4

L POST R A

R ANT L

BJ

B 0,62 % SRS  URIERGHEN , T 3 d INW4MAT BS & PET/CT B4R, A.BS BG4 B B SHE MR ILA T 5] AFHR, o 00
S W R A VSR BB s B PET/CT AR L2 MM U ULV & V8 BUR , 5 AR U T i (LLIR ), SF-FDG BRI 3% o

SUVmax=15.9, &Pl A B,

Bl 1 1 FERFER *Tc-MDP BS K% ¥F-FDG PET/CT K14

Figure 1

2.4 SF-FDG PET/CT RALXF R B 34 6945 97 45 R

HREFTIR 53 X7 7E 34 Bl 22 h B
BB E Y PET/CT WAZ S & 30 5 0 e 5 1k i
kL 86 Ab , A1FE 10 il A BAASFRA S OSP4
B, 7 0k 2 AR S5, 6 Bk 3 AR S, 2 il
H A4 AL L6 Bk 5 AR E 1B 6 4
BRI o 3 86 A S U AR U FR AL | iy
1A HBRE 23 A4S BE 194,84 18 A4, U 11 4>
FGER 14 4>, TERZAZWE N TCEFEFEIY 41 B8 E
W, PET/CT BARTRA 2 6 &3 3 Ab 55kt 47
ALFERIER 2 ASFIPUCE 14,

Images of BS with *Tc-MDP and PET/CT with ®F-FDG of one patient

2.5 " Tc-MDP ‘B 323 24 R Bl 3R 15 64 5 B 25

1E 34 BIERZZ Wl B BB EE T, BS ik
RS O PR B kL 72 b A4S .9 B SR s
TR S ICE PR R, 13 B A 2 AN ST 2 1)
K3 AT SEE S B 4 IR E LA 1R
SAFN 6 AL SR . e 72 A S8 S P B
Brrr, fE 4 4 BRE 18 A4 Il 194, B4 124,
VUL 13 DFIFEE 6 4>, TR o ¥
41 BB FE T BS INA 14 FIZR I 20 4b S5kt &

AU 1A BAE S A e 8 A, B 4 DRI
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2.6 “Tc-MDP 4 % & 424 4= “F-FDG PET/CT #
BT 9 ROC rbx

PRI 2 W H R 1 ROC 4k WL 2,
BS Y AUC + SE & 0.785 + 0.054,95%CI }y 0.675~
0.872; PET/CT ) AUC + SE } 0.946 + 0.028,95%
CI 2} 0.868~0.985, HR4fs Z K4 iR, R i 1%
1 AUC Z eS¢ 225 (Z = 22.92,P < 0.05)
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Figure 2 ROC of BS with ®Tc-MDP and PET/CT with "F-

FDG for diagnosing bone metastasis
3 i

e Ry I 2 B B e DL R P Ay
ARG S T RE AR B RS IR
T SR AT IO E RS LA B e RS T BRI R BE AT BT
vl B R TR M4, 48 SHAYT P PR U .

AR I T TP R R R £
5 BS. X £ CT. iR S% (magnetic resonance
imaging, MRI) LA}z PET/CT A%, X £65F F %%
S R IR i T g A e A 1 A
W, CT $34 TR ER A B SRR Y
DAR S AHARH LR C 2R . MRI M BEXS B B
WG BUHEAT VMY, 14 BE B 57~ o k] PRl 4 i 21
O, FFREX B R I e SR AR B, S
CT 1 X 2V i AHH BA —E e,

BS fi Sz W% 19 TCHLER A S IR B i
MRS, FA SR Ry 2 4 R A BRI SR AR,
S G AL B IR SRR E
BS WAFTEEIR PR, WAL, M B
P SAE SCTTIR T LA R 2 [ i eg SR vl
RE 1B J 0 B 2H U I 1, i — 2 i ]
AN I B RS AT RE S R B B A 2 A0 I AL

WD, XAl BE S 2L BS FIMG B
I3, FEURBAME 2 B2 W MEsf s
AWFFTEE R BoR , BS KA 12 0B 54 B8 A fak
H91.2 %(31/34), FEFBEHR 65.9%(27/41),BS 2
W R B HERPE g 77.3% , H: PPV FI NPV 2351
68.9%F1 90.0% , AR 53 A 285 S R BS 7Ei2 Wi
SRS B R USRS, (HHAS W iR S AR
A%, EWNINE REMPFFEIEAN T BS FEI2 W E #4
BT M, SR, BS MOBUREH R S  (Hi2
Wi e S B AR 220K, 3 n] R S AN RIS I IR
A O A AE AN R ) SR & R e B R A i
B/ IN EMER AR R BRI 7 i AN S48 R 1) A
D5 AR iR S 12
PET A2 FE L BF-FDG 7EH B4, H-AE
TG A A HRBUSF-FDG , 1B F1 3 R A7 A8 T
PEERIOGE &, #F-FDG PET ARFEHERR B %
HZLTEHEH  PET BT BRI T BRI ZER
£, SRR EESTE R, RARERER,
SF-FDG PET/CT i2WrE R U 94.1% , K55
FEK 95.1 %, HERAYE N 94.7% , H: PPV F1 NPV 435
H 94.19%F1 95.1%,, 5 BS H b, FEIS Wik 1k
PEFN PPV SE I HAZRIT¥ 25 (PEHY <
0.01), TEIZWr U A NPV J7 1 W C 48 2% 24 5+
(PEF > 0.05), LiRWFFRESHE ExR 1 *F-FDG
PET/CT RARLEIZ W8 7 7% J7 T EAT B A1 il R
F A, PET/CT A9 ZHEIRGE CT 7T LR B 414t
254 RO R AR R B SR R
XAl PET BAZ, FEEefE AL T, R AE 6 3hit
ik, BT AR E TR 2 SF-FDG HRUY
i, 3 BB R R, CT 4545 Bt ARy E e
AWFFEEERTT T PET/CT BA%H BS 7EA [F] 35
PG LB L FE i 22 W T B 55 RS 1 41 1]
BE T, BS IR AL 14 A 3 20 4b S8 R
U At X LA AR s A DR B AR
Jiz, @ th BS TEPEN I B AR A I DL 25 5 Y R
PR, ST T RS th T E R R R A5 5 2 3
S BTEEEZ G R 2RI A, LRI SRR R ] R
SEUB AR KA TR RN 5 & AR T
PERCAS 2 SR PAYE, L, 7EPEM BS B AT
5, TR B RS R S8 O R T A A X
2k .CT MRI Z55 22K A LU tE— 5 B RIS )
AHFFE M, SF-FDG PET/CT BAR2 Wi B %
HRE e . HERRPERT PPV 20 B35 T ©"Te-MDP 4
a4 (A 7RIS WU RN NPV 457 T 0
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