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Multimodal Biomedical Imaging Technology-clinical Value of PET/CT
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Abstract ; Positron emission tomography/computed tomography (PET/CT) is the multimodal fusion tech-
nology that combines the positron emission tomography (PET) with high detective sensitivity and X-com-
puted tomography (X-CT) which provides detailed anatomical information. This new biomedical imaging
scanner is the integration of metabolic and anatomical imaging. PET/CT plays an important role in the
diagnosis, differential diagnosis,staging, therapeutic efficacy and prognosis evaluation of tumor. It has
been widely used in clinical medicine and the value of clinical application of PET/CT has been widely
recognized.

Subject words: positron emission tomography ; computed tomography ; multimodality biomedical imaging;
tumor; clinical value

I TR EENE N — T TR 2428 2R, E T
B AR T B, 78 40 MR 23 - 7K OF LA T R 43
SRR EEFAE, TR RS R R B TR
KA KT A R AR g ) AT S TSR | B
A M BE B AT AR VA S E ARG I B 2 kR
My AR SR B KRG HE YT K HES) i
kI AR, LHZ BB R AR )
ek & R F e 82 PET/CT J& H Al H % 2
ZRIS Y2 B AR Z —  PET/CT 248 ¥ =t
fEM PET 5 CT A AL 25 & 78 A — % & L [A] i f it

E£TH:BEXa4HFHE4(81071183); H R E AH F &% &7
&% (2011YQ03011409); + — A E X XM H £ 4
(2014BAA03B03)

BRMEE . E5E AR, EAER L ESH B, b X¥% —
ERAZESF; b ERKETEXE S 5 (100034);
E-mail : rongfu_wang@163.com

I #m B #5:2017-06-18

MR 2017 £% 23 %% 6 H

2K [ — 2 A 1 i 254 55 oy g A A il
(1) AR 1) — T 5l 108 0 80 1) B 2 AR 4 R B sl T
PET 5 CT P is £ 09[R ML & 45 5 75 R S 0 [R] HL
filvE T BLT W SRR AR A S B AR LA R Y
2 W 8 5 R N A E

BF-FDG PET/CT G i 3R G0 BB 12
W EL A A DR I AN (B 55 O 2 18 R A A =
R, 205 i 25 57 ] BTk 43 M T 42 2 ) R T AR B B G
LW 74 91k LR R E Y BF-FDG PET/CT &%
FEAE 43 M BF-FDG PET/CT £ Wi 45 3 5 9% P2 W —
M, W BT PET/CT SAR AR IE W2 5 FE K 45
AMRAD . ¥ BGEERI EL4E B K SUVmax 45 5 9% B
KAV A, 45 R & 74 4] ®F-FDG PET/CT %
JER IR ELE T R A AR B A ST Ry bk 0
H i 70.27%(52/74), WK ELIE SUVmax B & & 1 3E

461



Journal of Chinese Oncology,2017,Vol.23.No.6

LI (10.68+4.49 vs 5.04+2.63 , 1=—5.490, P=0.001),
Hoh 2 A5 4% (HD) |5 25.00% (13/52) , A 2 4 4 ik
ELEE (NHL) 7 75.00%(39/52) , A [R] 9 2 28 0 bk £ 983
BF-FDG PET/CT BAZFRAEA R, Hp 9k 18 K B 41 i
IR R B T2 NKYT 4B ik T8 DA 3R R 5
Z UL MR R K 2 B R O — S e 2% B A5 ORI
BF-FDG PET/CT X} T Z A& 14 B &8 012 Wi i (8L, 1%
PRI PRAIZ Wtk 1 B9 19 30 9 /3, R CT PET
J PET/CT3 iz Wi 7 43 5l ik 4712 Wi, 9 5 9 B 45
R (23 B R 7 0 B AR ) AT X R AR BTN
] 77 15 02 W DL B0 R S e L 25 53R W] PET 12
B REUE K 34.8%~47.8% , Fr 7 VE N 57.1%~71.4%,
LW A% N 40.0%~50.0% ; CT 2 Wi 53 5 4 73.9%
~86.9% ,71.4% ~85.7% H 80.0% ~86.6% ; PET/CT &
Wr 23 51 N 82.6% ~100% ,42.9% ~71.4% F 80.0% ~
90.0%. PET/CT 2 Wit R M2 Wifs & R385 T
¥t PET F1 CT,®F-FDG PET/CT 7612 Wi i 8690 B4
e A S e 2L a8 mm g,
TR 2R — [ B X 5 L S84 7% BF-FDG PET/CT
E ZUPE I R T R AEA TR A Sk s
BIT G IR GRS, HHERRRICT RBA
%, JCILBE SR kL i A2 W 75 88 2 1 IR T I 1)
TR, HATE NS T BF-FDG PET/CT W FHF
F L 236 W R R G050 ®F-FDG PET/CT BE7E
PR4F PET = 28 0% BRI i Rl 38 ) 22 22 185E CT
(4 18 43 B R 0 7 A2 (ARG AN 25 B RRAE | 42 /= s AR 11
6 I B o AN B 6 K IS 2 B R D AR 00
T R Kb RS RN A & Wy T, 284S PET/CT
oy HAT B

SO U o5 A7 P A 2 AL I A AR I AR I
PRA Ry 5 UL i W B g e /0 D ARk | [ P Akt
PET/CT 70 JUE 8 0 FH 2 18 /0 o #R B B R 2 B
Ja& b nt % DB e S B AE 1 [l 43 BT AT BF-FDG
PET/CT 4= 5 A% LA A 34 5 Fifi 177 45 SR hy 4K 418 1
21 27 Bl NERE B3, PEAL BF-FDG PET/CT #£
SO P 983 12 W K DR L FH AL L 5 SR 7 27 4910
JUE g £ 2 b R 11 9, R A7 16 91, BF-FDG
PET/CT %W 1% , % 5 7 (n=11)F 3 SUVmax 9.03+
4.5(2.0+15.9) B 5 =5 T RO WE B AL AR (n=16)
44 SUVmax 3.25+2.51 (0.6+10.2), 45 “F-FDG
PET/CT K XU JIE e 4 1) 02 D5t P o U Jeb 98 R

462

AL W AT I R AN E

BtiE 53 T S ARSF R ORI U i PET/CT 1
i geg a2 W K A WA T T F )z, A A I R
OB JE R 538 Y AR B4 0 el A PR
T S R RN DL B TS A TEA Hh ke ) T Y
YERT . dbRt K= — B BE AN W FlE S 4 10 4 iE
PET/CT 7€t B R AR 2 W7 L o0 1 9697 5 97 30T
M BB e VAL A5 5 T EL A BB R N A A BF-
FDG PET/CT 3 4k 457 5k i 451 4 B A AL, 0 FH T
R MR8 B I T KF Th s 0 5T 4 B BAR A
PEE L & K K56 7 A PEAS HL A 3 22 IR A
3T AT R Bt A 45 FOBT B OE BTS2 A R B
I, &40 ®F-FDOPA .®*Ga-DOTATATE , PET/CT 7£4%
ol 3L 43 784 1 FHRR g V6 9 O R R SRR A TS O
PR F T E/EH . Groot 251X} 26 4] FUIR IR 56 #E
S R 9 PET/CT ®Te (V)-DMSA . #7 .CT & MR
K 25 A7 X He oA, &5 R R PET/CT X Js 3
R HA T m N REUE, HER5 BF-FDG X HAR iR
BERE TR ST B B PE 25 2R, R R AT
RS RARARAIE LT o B HUDR R 04 & 098 58 340 7
Tt PET/CT 7 AR BRI 0 R 0 1 L WRy7 IR 2 &
5B B YT O 58 W R R A T T B A R AT B AR A
o JUHBEE 208 AR S v RAR R G S B PET/
CT XA 7] 95 38 25 70 FOIR i iR IR 9T 5 8 I3 5, Tl
Jei VEAR B8 A0 (B SN e S 0, (BT BT R o 2 11
22 Pl AR AR AR 1 11 R 56 E A T 0T

ZRIARFAIE T AW — R %R, HoE
A Z PG E AR RlE A FBLS KR HE B U
AR Z J5 A5 2, MR B B S 38
6 UF R T R 2120 0 IRV B R K 2 B I bR s X
TEEE AR 34 4 B g BB E SR T RTIEPE MRT AN
PET/CT B¢ &85, PEH AR T PET/CT 1835 2 £ A
MRI-DWT 7 Tl B 7 98 DX S8tk L 45 (regional lymph
node , rLN)# 7 A E, 45 5 & B0 oLN 5% 78 BHYE 4
) MTVs TLGs & 3 = T LN ¥ 8 B tE4L, i AD-
Cmean 2 F X T LN %8 ¥ 4H (P<0.05) . PET/CT
R 2 BRI MR-DWI ADC {8 X} B 98 A R X 35 7k
L85 RO AR B 48 5 8 X, TLG 2.5 v E N
RIUNER R AR A N s AU o] A b

% B “F % R B3 3 DU RE AR SR AR 5 B K
fCHR: A9 20 F 4 T Bl R 1590 38 o R W) O B AT A,

Bejs 72 & 2017 4% 23 %% 6



DR 3 P JO 0 A 0 2 A7 S AN ) T 3 3 2R A 7
FENE (4 2 L 2 R4 R A, A2 A800r 2 n] Ak
MEIEFEAT TS ML) i J % M X Bl 54T 85 - A B
TS S4B, BT 00 E % | 2 ZUR 20 Jf KT 64 T g
AR D B i 6 A7 AR T R IR DA T, SR 2SR
FESY T 7K X0 (2 Wi 1) B R K 2 X1 2 e
X PET SPECT, #7543 BU% MR FDG 2 i85
Iy F RS AAE A T 5T PR S U SR AT TR
STLEA AN Tt 22 b S P R b 1 32 sl 4
MZE TR R A T AT S T B 5 R 4 i
T RAFPMRAITT N E BN Z —, B TFRE
A LAAE 2B A0 53 F- 2K PB4 R T B A
b R R R B (14 K A LR AT e b e e SR
W, 5 T RAR AR/ 22 301 R IR 25 B0 952 9 T o B 1)
B PRSI T LA I2 W AR R | I es 2 e R 7
(1) 15 ) 4 0T 9 R SRe R TR N, 2E— 20 ) BT g 4 i
PT R AR, B 2SS TR AR RE K
J, A LGS A e i Sl X e 20 B O T
BbR RO A, SN T A P TR 4 O T F 5 O
e PR 2 £ 2 A 18R IR 1236 1 A

Sk

[1]  Wang RF. Application progress on molecular nuclear
medicine[J]. Chin J Clinical Image,2008,19(8):585-590.
[ERAE. 2T B R [J]. PR R AR A
2008,19(8) :585-590.]

[2] Tong ZH,Wang RF. Advancement of clinical application
based on multi-mode molecular imaging[J]. CT Theory and
Applications, 2014 ,23(4):707-714.[{% I3, T2 %, £
RS SARBORTE IR R vb g B A BE R (1], CT #R % 5 1
W5 ,2014,23(4):707-714.]

[3] Wang RF. PET/CT-a novel technological application of
molecular imaging [M]. Beijing: Peking University Medical
Press,2011. [ £ %€ 4. PET/CT—/% T ¥ 4% ¢ Fr e R i H
[M].AE 5 b mt K2z s 2% ek, 2011

[4]  Wang RF. PET/CT molecular imaging technology applica-
tion in tumor [J]. Journal of Chinese Oncology,2011,17
(10):727-729. [ £ 5 4&. PET/CT 43T #4538 £ A 72 g
N R[], IR 2% 2% 75,2011, 17(10) : 727-729.]

[5] Guo K,Huang Y,Li YB,et al. ®F-FDG PET/CT imaging
features in different pathological types of malignant lym-
phoma[J]. Journal of Chinese Oncology,2017,23 (6):
479-482. [¥Hh | ¥ B 2= =%, %, 18F-FDG PET/CT &
GREAE 55 0V U L R 5 IS AL A A DG (D). T 2 A
,2017,23(6):479-482. |

[6] Li Y,Zhang Y,Lin L,et al. Application of "F-FDG PET/
CT to the diagnosis of multiple myeloma [J]. Journal of

MR 2017 £% 23 %% 6 H

9]

[10]

[11]

[12]

[13]

[18]

Chinese Oncology,2017,23(6):483-488.[Z 5 , ik 5%, bk
W, 55 .SF-FDG PET/CT 75 2 & 1 # B 12 Wr b 09 102 1
[J]. Mo 2=k ,2017,23(6) :483-488.]

Zhao J,Wang RF. The Clinical advances of "F-FDG PET/
CT in the management of patients with acute leukemia[J].
Journal of Chinese Oncology,2017,23 (6).:464-469. [ &
5, £ 18F-FDG PET/CT 7£ 2k 11 L 246 i i
PRIV 1 RE[]]. bR 24 24 75,2017 ,23(6) :464-469.]

Lu X,Meng JJ,Bai J,et al. Clinical application of ®*F-FDG
PET/CT in diagnosis of cardiac neoplasm [J]. Journal of
Chinese Oncology ,2017,23(6) :474—478. [/ & , da i,
FAIL, A5, PF-FDG PET/CT £ ME S8 32 Wi i et A B2 HH A
{E[J]. MR 2A 2 i ,2017,23(6) :474-478.]

Wang RF. Nuclear Medicine[M]. Beijing:Peking Univer-

sity Medical Press,2008. [T.5¢1#. PET/CT i 12 Wi 2%
[M]. dE5t: b utR 2 B2 27 i ik, 2008.]

Sun LX,Wang RF. Advances in clinical application of
PET/CT in thyroid carcinoma [J]. Journal of Chinese On-
cology ,2017,23(6) :470-473. [#h T B , £ %€ #%. PET/CT
T8 PR A B4 8 R 02 R R [J]. AR 2 2% ik, 2017,23
(6):470-473.]

De Groot JWB,Links TP,Jager PL,et al. Impact of ®F-
fluoro-2-deoxy- D-glucose positron emission tomography
(FDG-PET) in patients with biochemical evidence of re-
current or residual medullary thyroid cancer [J]. Ann Surg
Oncol,2004, 11(8):786-794.

Jennings LE,Long NJ. Two is better than one” Probes for
dual-modality molecular imaging [J]. Chem Commun,
2009,24:3511-3524.

Zhao S,Tian MH,Yu LJ,et al. Metabolic parameters of
PET/CT combined with MR-DWI in diagnosis of regional
lymph node involvement in rectal cancer [J]. Journal of
Chinese Oncology,2017,23 (6):489-495. [# F , H
W, T, . HPwE LA PET/CT R 2 8o
MRI-DWT T30 X 35 bk B0 25 5 B8 (R A 5 [0, I g 2 4 s,
2017,23(6) :489-495.]

Wang RF. Nuclear medicine [M]. 3rd edition. Beijing:
Peking University Medical Press,2013. [F 2% f#. 1% &%
[M]. 5% 3 WL, b ot Jb mt R BE 2 1 ik, 2013.]

Wang RF. Molecular targeting diagnosis and therapy of
Nuclear Medicine [J]. Journal of Chinese Oncology,
2014,20(11):871-874.[ £ 74 B B 47 TR0 12 W1 5
YRITI] b 2E 24 75 ,2014,20(11) :871-874.]

Liu Y,Ren JZ,Yang GR. Current status and advances on
the application of molecular imaging techniques in cancer
cell apoptosis [J]. Journal of Chinese Oncology,2017,23
(6):496-501. [XI & ALAES B, 7> TR H AR TE
b 96 0 e U T 0 F o B R R R R[], MR R e A
2017,23(6) :496-501.]

Wang RF. Development of nuclear medicine in oncology
[J]. Chin J Medical Imaging Technol,2004,20(11):1792—
1796. [ £ SR 4. [ R 52 AR A% = 2 JE JRe (1], vh [ B2 24 52 %
A ,2004,20(11):1792-1796.]

463



