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Evaluation of “Ga-PSMA-11 PET-CT for positive findings in patients with newly diagnosed prostate cancer
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[ Abstract ]| Objective To investigate the positive findings of “gallium-labelled prostate-specific membrane antigen (PSMA)
ligand PSMA-11 (*Ga-PSMA-11) positron emission tomography-computed tomography (PET-CT) in patients with newly
diagnosed prostate cancer. Methods The imaging and clinical data of 45 patients with prostate cancer newly diagnosed by
biopsy who undergoing “*Ga-PSMA-11 PET-CT in Changhai Hospital of Naval Medical University (Second Military Medical
University) from Jan. to Dec. 2019 were retrospectively analyzed. The ®Ga-PSMA-11 PET-CT images were qualitatively
analyzed by binomial classification to observe the involvement of prostate bilobes, capsule, seminal vesicles and regional
lymph nodes. With the pathology result of radical prostatectomy as the gold standard, the McNemar test of image-pathology
paired samples was carried out, and the Kappa coefficient was calculated. Results The accuracy rates of *Ga-PSMA-11
PET-CT in detecting primary lesions involving prostate bilobes, capsule, seminal vesicles and regional lymph nodes were
60.0% (27/45), 57.8% (26/45), 75.6% (34/45) and 84.4% (38/45), respectively, and the Kappa coefficients were 0.075
(P=0.375), 0.249 (P=0.025), 0.409 (P=0.003) and 0.444 (P=0.002), respectively. Conclusion “Ga-PSMA-11 PET-CT
has a value in detecting involvement of seminal vesicles and regional lymph nodes in patients with newly diagnosed prostate cancer,
but has a low value in detecting involvement of prostate bilobes and capsule.

[ Key words | prostatic neoplasms; prostate-specific membrane antigen; positron emission tomography-computed tomography;

Sgallium
[ Acad J Sec Mil Med Univ, 2021, 42(4): 361-365 |

[(WFm BT 2020-10-29 [(#ZHB] 2021-01-04

(EETB] LW DA MR R 2 S R 30 H (2019SY029 ), B F B K4 B K ) KIBERE “234 2ARHEE0E )
(2019YPT002,2020YPT002 ). Supported by Advanced and Appropriate Technology Popularization Project of Shanghai Municipal Health Commission
(2019SY029) and the “234 Discipline Climbing Plan” of Changhai Hospital of Naval Medical University (Second Military Medical University)
(2019YPT002, 2020YPT002).

[EERIA] WS 1A, 5B, E-mail: 351418159@qq.com

" {52 ( Corresponding author ). Tel: 021-31162238, E-mail: changjing.zuo@qq.com



° 362 -

W TR 2021 4E4 LA 424

TS R i 2 A Bk 53 M b e L R e 2
— U UTAE R T [ 5B G ) O 4 R R
B H, TEE AR B EROMERE ™ o AP
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FERY (B FERYE) KGEBAZE“FHT
®Ga-PSMA-11 PET-CT i £ ) 45 {51 fij 51 Jif Je H6 &
HIAAR A TG IR TERE . A AN G F AT
Boes (HIEPORAEEHHE) , PET-CTRESF
ARIAIFEERI<2 J& o HEERPRAE: (1) 3523 Hith)m)
W ARGIRIT CAINARINEYTY . BRI Sk 2AIA
JraE) 5 (2) MR E . AR & 4EE
RS (B EERARY ) KIGEBRIZE 5 2wt
( CHEC 2019-0905) , J7EMSE AR P68 %
(2019-029), BHEBHIERIEIFLEZ G FE .
12 ®Ga-PSMA-11 PET-CT # & | JH & &5 i 5
PERE K K& A 2% (740 MBq ®Ge/®Ga % £ #%, 78 [
ITG A, WAbalifE>95%) A3k PSMA-11
AR (b AR YR A BRA R A K “Ga-
PSMA-11, & E 15 min J5 55 Bk 51 i )
(2.00~2.33 MBq/kg ) , {FHJE#HEE 50 min, XK
K HEZS R 517 PET-CT ( Biograph 64 7Y, 7% [ 7§
R/ xS £ I Y o ni = g N 1
PRSI M Rem h By Ao T CT 4 (8
JE 120 kV., BEHEZE 3 mm) , RIS PET H
i (Hk6~7 NIRAL, BAIRAIZY 3 min) 5 FAHET

MR JEE B K o2 P [ sl 1 A L s B . S e
IR AR, A2l s TAES R4 (db
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$52 (maximum intensity projection, MIP ) K%,

1.3 BHoM54EisE  “Ga-PSMA-11 PET-CT
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B, AR AR RFRE . AN L B T DLAE R A R
BRHG E % . O IRARSE ] ISR ARG AR |
BAE . WURAT . BERE T DA BEME MR IR . A BEMERR
TBURT Ve AL LA AT 1) Jeg 38 S8 485 WOk 32 Wi kg e 98 9
kbo RS AR T PSMA 455U M g 3 18 i
Wi R S g 2 TSI AR P . PSMA $EIO =kt
T A BRI R R, RUSIAR NG R 261 TR
A, WPURTEAKIN . gt BRERH2 W N
RIS AR T I, AT A —(DRS SEARH, %% s
P SRy kb (3 PSMA 45 HUR 2 T by 1 81 i 4= A0
Fa2E, XUk B A5 KA T 10 mm, B X0k e
45 PSMA FEHUE 25 15 TASICHHS W R bk B 455465
1.4 “itsaz® W] SPSS 21.0 BTS2
SHT. FEAIERA AR TR X £5 FR, AFF
HIESSA R HREERIUPAE (FER) FoR, 3T
TR UIIEORN B3R . AR AR B4,
HohetniE, 54 “Ga-PSMA-11 PET-CT 2 i1
WA R ATFIAR P St | (RALKS 2 AN
R DRI L S 5 RS I AR | R B R
Xof BEAS — 9 B %) FC X FE AR 14 T McNemar — UMK
55, 193] Kappa 250 ( Kappa ZEHUE R — 1~1;
BUEAE RS A IEAHDG, UGB ARG 4 X {E s
K, HXEREME) . BURTOR 5o B
Tokb, SRADOUNAS R, KrRKHE (a) R 0.05,

2 # R

2.1 EBHAKRBKIL 45 BIWIHSHT G B B AR
% A 54~84 (68.6+6.7) %, Gleason if- 43 7 8
(6~10) 77, AIFIIRE FPEHUR ( prostate-specific
antigen, PSA) & 15.4 (4.1~209.2) ng/mL.,
®Ga-PSMA-11 PET-CT % Bt Ji% kb JC 5% 5% % 34 £
(75.6%) , ¥4 111 (24.4% ) , Hipaig
R 200 (4.4% ) . FAippk g5 710 (15.6% )
RO EL GRS 2 B (4.4%) o BB F I R BF
HE RG22 5000 3 1, B 1] () 52 4% B2k L
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Tab 1 Clinical characteristics and imaging parameters of newly diagnosed patients with prostate cancer

Item Non-metastasis group N=34 Metastasis group N=11 Total N=45

Agelyear, x s 68.1+6.9 70.2+6.0 68.6+6.7
Gleason score, n

6 2 1 3

7 14 3 17

8 11 3 14

9 6 3 9

10 1 1 2
PSA/(ng*mL "), median (range) 15.0 (4.1-57.9) 49.4 (7.7-209.2) 15.4 (4.1-209.2)
T stage, n

T2a 12 1 13

T2b 3 2 5

T2¢c 12 3 15

T3a 1 1 2

T3b 6 3 9

T4 0 1 1
Clinical stage, n

B 27 0 27

1T 6 6

v 1 11 12
NCCN risk stratification, n

Low-moderate 8 1 9

High 26 10 36

PSA: Prostate-specific antigen; NCCN: U.S. National Comprehensive Cancer Network.

&1
Fig 1

BLEVISHI T AR B “Ga-PSMA-11 PET-CT #4&
%Ga-PSMA-11 PET-CT image of a typical newly diagnosed patient with prostate cancer

56-year-old, PSA 74.09 ng/mL, biopsy Gleason score 7, SUV,,, 25.8. A-C: Axial fusion images of the prostate showed that the lesion involved

bilobes (white arrow), capsule (yellow arrow), left pelvic lymph nodes (blue arrow), and left seminal vesicle (red arrow); D: Whole scanning

image. ®Ga-PSMA-11 PET-CT: ®Gallium-labelled prostate-specific membrane antigen (PSMA) ligand PSMA-11 positron emission

tomography-computed tomography; PSA: Prostate-specific antigen; SUV,,..: Maximum standard uptake value.

22 #wrakstk “Ga-PSMA-11 PET-CT i2 Wi Hij 471
Wi RICHI A AR B . SR, RIS AN
B W G55 1) e A2 28531 Il 57.8% (26/45)
24.4% (11/45) | 20.0% (9/45) #120.0% (9/45) ,
s BEAA 12 A2 R I R 93.3% (42/45) | 62.2%
(28/45) | 35.6% (16/45) F113.3% (6/45) . *Ga-
PSMA-11 PET-CT # Il i 51) i PR i 5 il JEE
1RAURS 28 1 e A DX Sk B 435 2 7% 1) R 508 20 33l Ry
59.5% (25/42) | 35.7% (10/28 ) . 43.8% (7/16)
1 66.7% (4/6) , F&55 & 705l h 66.7% (2/3) |

94.1% (16/17) . 93.1% (27/29 ) F187.2% (34/39 ),
HERRJE 7054 60.0% (27/45) | 57.8% (26/45)
75.6% (34/45) Fl1 84.4% (38/45) .

23 —EESA AT B ETAIR R R
WAL | (RIUAE BN & A Xk L s e B i 15 S
9 2F 12 W 45 SR ) McNemar — Z2UPERS 56 (4 P15 23
W oh<<0.01. <<0.01. 0.065 F1 0.453, Kappa % %
4392 0.075 (P=0.375) . 0.249( P=0.025 ) . 0.409
(P=0.003) #10.444 (P=0.002) .
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AR, FRETTA I A R KRR, W2
I RS, S AEARAE R L KA LRSI R )
B AR VA YT I R T1~T2 9 i 0 e H 2 il 25
FB, FARWHE T/ WA N B0 S brifE. L

[P 9] - U A A 4k (("°F-fluorodeoxyglucose,
SF-FDG ) WHREF i PET-CT X i 1) B9 1912 W ik
AER JE, Kitajima 25 ) (0 BIF 5% % 30 H 0 5L & kb B
SR W LS5 12 W) AR 5300 R 45.5% . 44.4%.
®Ga-PSMA PET-CT 7# 7 [ 5% 5 i FH T i 51 B 98 1)
LW, RIS A2 KIRHE. Basha 47
PR REPERIF T 2 PR, ©*Ga-PSMA-11 PET-CT %I 173 4]
W12 i 51 B8 B 3 E P12 I B R % 1R 38 96%.
— IR A 41 R 2 PR 29 R RE 40T Y meta
SRR, LR ARARAG BEZE R R 4 b, “Ga-
PSMA-11 PET-CT iZWiWIi2 R 51l i Je () 58 B0 R Akl
SERESY R 74% F1 96%, 12 Wi A= b5 & 1 BH M 15
WA A 99% ). 3T 5 4E3K, & [E “Ga-PSMA PET-
CT fa A W 1 A, (HELPHM: R 52
WA —E5PE X BB FE e 0L . ARHIFSE B AR AR R A2
G| B g % Ga-PSMA-11 PET-CT 19 FH 1 & 3 5
R BTSRRI S (RALKSER
A DX SR T G5 P A% A B 1) — B AR B

AN Z T 5E & B, AA G s BRSE S R b
#E, “Ga-PSMA PET-CT 7E 1M A % . KELZ532 2
TS WIRLRE M AT, (HAEPER FT SRR R kLo A
7 T B A AS L . Dekalo %5 1 i s 1 HH RIS AR
I “Ga-PSMA PET-CT A k559 FREE L7 L
BRI, W R AR R AIERRE R 77%, &
Wit A DX Sk B 285 2 B ) ME B B 82% . ARIFSE
HZAE S BN 75.6% (34/45) F1 84.4% (38/45) ,
5 FRBFSEBARAIT . Obek 2 % 51 14 “Ga-
PSMA PET-CT 1 K 43 ] J5 22 52 #2314 i 41 g 111
BRA M BB AT 98 & B, ©Ga-PSMA PET-CT 45
IR 2L 285 2 B 1) RABURE | R S B R A 32 43y
53%. 86% Fll 76%, Hr i 15 Btk 45 Y
WV 2H 3% A8 53 9 K 67%. 88% Hl 81%; “Ga-PSMA
PET-CT 5 AR J& /5 B 25 S — 21 1Y Kappa (5 N
0.41, 1M MRI & CT 5 AR5 HEZ R 1Y Kappa (HAL
9018, AHFFEH “Ga-PSMA PET-CT 2 Wi X s ik
ELEEFL I Kappa (H8 0.444, 5 FidWF5EAGE .

Brown 25" % # ¥ l ffi F "*F-FDG PET-CT &
PEI2 Wi 51 B9 () FEAYE BUNE N 65%; 5258
% 3 & A 1% ( multi-parameter magnetic resonance
imaging, mpMRI) %) T2 IAUF 51, ) 2453 50 7
Il WK R B 5 RN AR 5 T2 W
Asf, A 0 300 L 53 0 3 2] 82% . 83%. 83% I
94%., Chen %" [BIBSMHT 54 (51151 s £ & ARG
1 ®Ga-PSMA PET-CT F1 mpMRI % 14 %5 K} & B,
FE2 W kAL B A MR AL J7 TR, mpMRI (1 R B
& F ®Ga-PSMA PET-CT ( 54% vs 78%, P<<0.05);
{BLEAS 420 )7, mpMRI 5 “Ga-PSMA PET-CT
B R (67% vs 75% ) TGtit2#25 (P=0.17 ).
Zamboglou %5 ") 12 J22 % FE KA AS f) 28 405 L)
R R, “Ga-PSMA-11 PET-CT 2 Wit 51| s i) =
B . RS 75% . 87%, mpMRI 43 A
70%. 82%, PHHBKA 53000 82% . 67%, %5 [H]
S R4 . Scheltema 5 3T F IR 4K 12 4
By, BT BL R AR BB 5T & B, ©Ga-PSMA
PET-CT [ R AL . R B8 B 70000 F 0 B 44 75
WA 53 51 R 88% . 93%. 95% F1 85%, mpMRI 43
B 68%. 91%. 87% 1 75%, Wi BEA M43
92%. 90%. 96% F1 81%. Spohn %™ fHF5Y A,
FEVEAS TSR N JE & AR IHAR U T, “Ga-PSMA
PET-CT Lt mpMRI 5 BAE 3

*Ga-PSMA PET-MRI (¥ Iifii PR )b FH 41 i H A 4/
DAL/ NIBGRIG R T, B ARSI RE YK
FEABERTIEPEDFSE . Domachevsky 25 X 140 14
2 Ji 9 52 2 1 ®Ga-PSMA PET-CT 5 ®Ga-PSMA
PET-MRI () BRI AT 058 & B, PR 3512 i 9] g
I IEAZAE (Kappa (H R 0.25) AUk 264250 ( Kappa
55 0.31) B —FCPE % 7. Muehlematter 25 43
BT 40 4232 MO VA TERT I IR VT BR A 5 (PR,
LA 5 e B S R oh & AR iE, mpMRI Y “Ga-
PSMA-11 PET-MRI £ Wit 5 2 1 ( Kappa 43 5] Jy
0.46. 0.40 ) FIKE#E(ZIC ( Kappa 53314 0.23 ., 0.33)
() — 2k R R e RIS E X (P35> 0.05) .
ABFFEh SGa-PSMA-11 PET-CT 12 ¥ 58 i £ 5t 5
A SRS R — SRR ( Kappa 250045 0.249 ) .

ZE LT, DIARIAPERT S AR YIBR AR A 56 FAS
L R bR, ©®Ga-PSMA-11 PET-CT #:li#)i2
B R 9 R A R 5 A AU 2 R ke A DXk b 25
A —E e, (EARI i & k215 B3R S miT A i i
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