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[ Abstract] Objective To explore the correlation between “Gallium-prostate-specific membrane antigen (*Ga-
PSMA)-11 positron emission tomography-computed tomography (PET-CT)-derived metabolic volume parameters and
clinical indicators of patients with newly diagnosed prostate cancer (PCa). Methods The imaging and clinical data of
untreated 85 patients with PCa diagnosed by prostate biopsy who underwent “Ga-PSMA-11 PET-CT in Changhai Hospital,
Naval Medical University (Second Military Medical University) from Jan. to Dec. 2019 were retrospectively analyzed;
46 patients without tumor metastasis were included in the non-metastasis group and 39 with tumor metastasis in the metastasis
group. Spearman rank correlation test was performed to analyze the correlation between metabolic volume parameters
(primary tumor maximum standardized uptake value [ SUV,,,, |, mean standardized uptake value [ SUV,,.,, ] of primary
tumor, total lesion of prostate-specific membrane antigen [ TL-PSMA | ) and clinical indicators (age, body mass index,
Gleason score [ GS ], and prostate-specific antigen [ PSA ]) of the two groups. Results In the non-metastasis group, PSA
was moderately positively correlated with primary tumor SUV, . and primary tumor TL-PSMA (r,=0.409, P=0.005;
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r,=0.587, P<<0.001), while GS was not correlated with primary tumor SUV,,, and primary tumor TL-PSMA (»,=0.181,

P=0.229; r,=0.101, P=0.505). In the metastasis group, PSA was moderately positively correlated with primary tumor
TL-PSMA, metastasic tumor TL-PSMA and whole-body TL-PSMA (7,=0.439, P=0.005; r,=0.588, P<<0.001; r,=0.569,
P<<0.001), but not correlated with primary tumor SUV,,,, (#,=0.255, P=0.117); while GS was not correlated with primary
tumor SUV,,,,, primary tumor TL-PSMA, metastasic tumor TL-PSMA and whole-body TL-PSMA (r,=0.069, P=0.675;
r,=0.194, P=0.237; r,=0.299, P=0.064; »,=0.300, P=0.063). Conclusion The metabolic volume parameter TL-PSMA,

which reflects the systemic tumor burden in patients with newly diagnosed PCa, is positively correlated with serum PSA, but

not with GS, which reflects the differentiation degree of primary tumor.

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

neoplasms; metabolic volume parameter; tumor burden
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“Ga-PSMA PET-CT U AR S 4 5 4E i . BMI,
PSA. ¥ H V4> ( Gleason score, GS) Z5lfIATS
PRSP ARIE R, FEORIRE AR IMEA |
UL IS WIRRERT ST . T PET-CT MARIHATR 2
B S WA 2 4 By R e B B E R AR, A
BFFE il NI Z PCa (4 “Ga-PSMA-11 PET-CT
AR A SRS R BOR R Z TR IR GERE, 20
RSB S IR RIEARBUAHSCHE, i PCa B RIR
I7 YT R AN US PG RS2

1 #ERIFE

1.1 FHRB OIRE20194E1 AZE 12 AFKRE
WEREERE (B FEERSF) KIFEBERTI RS
AR ZH 202 a0 P A 012 1 20 A B 28 s B2 1 12
A RKGERREB 22, B TRIEERTT “Ga-
PSMA-11 PET-CT ¥ () PCa B & IR IR 70k, 44
ABRE: (1) IRRTERIEEE, ZRugIIRE AR 2500
W BE2ER12 14T “Ga-PSMA-11 PET-CT 5 £ (1Y) PCa
F; (2) ®Ga-PSMA-11 PET-CT Kt Fil R 42 AT Ifs
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PRIE AR5 S5 “Ga-PSMA-11 PET-CT £ 5 i} [A]
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TL-PSMA ) . TL-PSMA FRJE T [ (AFH KA
RIER, A] e izm kb n g fafer . B TR E 2 50

¥ PN T A 9 kL TL-PSMA IR SE SR 4 B g
i, 0N TL-PSMA 4y, JER 5 (1) 42 B BiivIes 671 i
AHNHE, PCa Ji &kt M R ALLE TL-PSMA Flic
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Tab 1 Descriptive statistics of clinical characteristics and imaging parameters of newly diagnosed PCa patients

Non-metastasis group N=46 Metastasis group N=39

Item Total N=85
Agelyear, x5 69.1+7.7
BMI/(kg*m ), x+s 23.74+2.6
GS, n (%)
6 7(8.2)
7 26 (30.6)
8 27 (31.8)
9 21 (24.7)
10 4 (4.7

PSA/(ng*mL "), M (min-max)
T stage, n (%)

34.9 (3.8-533.9)

T2a 20 (23.5)
T2b 10 (11.8)
T2¢ 23 (27.1)
T3a 2(2.4)
T3b 19 (22.4)
T4 11 (12.9)
Clinical stage, 7 (%)
1B 38 (44.7)
] 8(9.4)
v 39 (45.9)
Risk stratification, 7 (%)
Low-medium 15 (17.6)
High 70 (82.4)
Primary tumor SUV,,,, xt+s 142+10.2

TL-PSMA iay/mL, M (min-max) 83.2 (3.2-3 822.0)
TL-PSMA,tustasiymML, M (min-max) —
TL-PSMA,;,p1c.voa/ML, M (min-max) 141.9 (3.2-4510.4)

69.1+7.2 69.2+8.5
23.6+2.6 23.8+2.7
6 (13.0) 1(2.6)
16 (34.8) 10 (25.6)
13 (28.3) 14 (35.9)
10 21.7) 11 (28.2)
1(2.2) 3(7.7)
13.8 (3.8-62.0) 75.0 (7.7-533.9)
19 (41.3) 1(2.6)
5(10.9) 5(12.8)
14 (30.4) 9 (23.1)
1(2.2) 1(2.6)
7(15.2) 12 (30.8)
0 11 (28.2)
38 (82.6) 0
8 (17.4) 0
0 39 (100.0)
13 (28.3) 2(5.1)
33 (71.7) 37 (94.9)
12.0+10.0 16.7£10.0

37.2(3.2-399.3) 318.4 (5.1-3 822.0)
— 125.0 (0.9-824.1)
37.2(3.2-399.3) 628.0 (14.7-4 510.4)

PCa: Prostate cancer; BMI: Body mass index; GS: Gleason score; PSA: Prostate-specific antigen; SUV,,.: Maximum

standardized uptake value; TL-PSMA: Total lesion of prostate-specific membrane antigen; M (min-max): Median (minimum-

maximum); —: No data.
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Fig1 MIP images of four typical newly diagnosed PCa patients
A: 66-year-old, GS 6, PSA 7.42 ng/mL, primary tumor SUV,,, 4.5, TL-PSMA . vesy 3.2 mL; B: 65-year-old, GS 7, PSA 45.99 ng/mL,
primary tumor SUV . 15.2, TL-PSMA e toay 154.0 mL; C: 65-year-old, GS 7, PSA 62.00 ng/mL, primary tumor SUV . 11.9,
TL-PSMA e boay 361.5 mL, radionuclide concentrated in the transplanted kidney in right pelvic cavity but not in the atrophied kidneys;
D: 65-year-old, GS 7, PSA 411.31 ng/mL, primary tumor SUV,, 30.8, TL-PSMA,;jc04y 4 510.4 mL. MIP: Maximum intensity projection;
PCa: Prostate cancer; GS: Gleason score; PSA: Prostate-specific antigen; SUV,,.: Maximum standardized uptake value; TL-PSMA: Total lesion

of prostate-specific membrane antigen.

22 REEBAYLPCa & H KM RSL S 16K TL-PSMA s S P IEMI 56 ( 7,=0.409,P=0.005;
AR R KHEBAVIZPCa B E TL-PSMA 5, 7,=0.587,P<<0.001 ); 111 GS 5 5 &% SUV,,,. . TL-
A8k 37.2(3.2~399.3 ) mL, Spearman #k#H  PSMA . AHFE(7,=0.181,P=0.229;r,=0.101,
KA R (£ 2) B, PSA 5 &4 SUV,,,.  P=0.505),

®2 KHEBA 46 HIF12 PCa BENRBHMETRSEAIGKIEFR Spearman BIBX S HTEER
Tab 2 Results of Spearman correlation analysis between metabolic volume parameters and clinical indicators

of 46 newly diagnosed PCa patients in non-metastasis group

I
Variable BMI GS PSA bSUV,., SUV,.  SUV,.. TL-PSMA .., TL-PSMA, 0
Age —0.287 0.284 0.128 0.042 0.116 0.106 0.073 0.073
BMI —0.246 0.214 0.210 —0.018  —0.045 0.124 0.124
GS —0.075 0.080 0.181 0.260 0.101 0.101
PSA 0.147 0.409” 0.373" 0.587" 0.587"
bSUV, 0 —0.070  —0.067 0.015 0.015
SUV pnax 0.978"™ 0.682" 0.682"
SUV,n 0.719" 0.719"
TL-PSMA ey 1.000”

Two-tailed test. 'P<<0.05, "P<<0.01. SUV,. and SUV,,,, were calculated for the primary tumor. PCa: Prostate cancer; BMI:
Body mass index; GS: Gleason score; PSA: Prostate-specific antigen; bSUV,,,: Liver background maximum standardized uptake
value; SUV,,.; Maximum standardized uptake value; SUV,...: Mean standardized uptake value; TL-PSMA: Total lesion of prostate-

specific membrane antigen.

23 #HAMAY PCaBH RMIEBRA ML KRS  TL-PSMAy . TL-PSMA ;. o, 1 1 057 5053 51 o4 3184
AR R N AU W]I2 PCa i H TL-PSMA jy (5.1~3 822.0) , 125.0 (0.9~824.1) , 628.0 (14.7~
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4510.4) mL, Spearman FRAHSC AR (K 3) IR,
PSA 5 TL-PSMA j; 5,. TL-PSMA 4 ;. TL-PSMA ,, &,
5 rp EOE M 28 (1,=0.439, P=0.005; r,=0.588,

P<0.001; 7,=0.569, P<<0.001) , 55kt SUV,,,

AN (r,=0255, P=0.117) ; 1 GS 5 J& & 4
SUV,u« TL-PSMA ;.. TL-PSMA; ;. TL-PSMA ,,
PIARHF (1,=0.069, P=0.675; r,=0.194, P=0.237;
r,=0299, P=0064; ,—0.300, P=0.063) .

®3 HEBAH39 FIFL PCa BERIFERSHSIGKIEIR Spearman FHBX D ITER

Tab 3 Results of Spearman correlation analysis between metabolic volume parameters and clinical indicators

of 39 newly diagnosed patients in metastasis group

7

K

Variable BMI  GS PSA  bSUV,. SUV,. SUV,.. TL-PSMA .y TL-PSMA, e TL-PSMA b0
Age —0.163  0.065 —0.252 —0.149  0.252 0.216 0.092 0.031 0.076
BMI —0.026 —0.013  0.074  0.190 0.200 0.131 0.004 0.134
GS 0315 —0.034  0.069 0.012 0.194 0.299 0.300
PSA 0.182 0.255 0.207 0.439" 0.588" 0.569"
bSUV,... —0.080 —0.036  —0.236 —0.176 —0.249
SUV,,.. 0.986" 0.767" 0.155 0.600"
SUV, e 0.748™ 0.101 0.570"
TL-PSMA ey 0.295 0.873"
TL-PSMA,cisctasic 0.679"

Two-tailed test. P<<0.05, “P<<0.01. SUV,,, and SUV,,.., were calculated for the primary tumor. PCa: Prostate cancer; BMI:

Body mass index; GS: Gleason score; PSA: Prostate-specific antigen; bSUV, . Liver background maximum standardized uptake

value; SUV ... Maximum standardized uptake value; SUV,...: Mean standardized uptake value; TL-PSMA: Total lesion of prostate-

specific membrane antigen.

2.4 &K 85 4] BERMIERAK L G R ISAREI AR
XM Spearman FRAHCHEMTEE R (R 4) IR,

PSA 55 &4 SUV,,, . TL-PSMA iy . TL-PSMA 45, .
TL-PSMA . o2 P EEIEAHDE (1,=0.418, P<<0.001;
r,=0.629,P<<0.001; ,=0.676,P<<0.001; »,=0.763,
P<0.001), 15 GS AHHIK(r,=0.204, P=0.061 );

GS 5 TL-PSMA j; .. TL-PSMA ;. ;;. TL-PSMA 4
558 IE A0 6 (1,=0.234, P=0.031; r,=0.277,
P=0.010; 7,=0.311, P=0.004) , i 5 SUV,..
A (r,=0.205, P=0.059) ; TL-PSMA ;5
TL-PSMA j.5, 5 P EEIEARSC (1,=0.472, P<<0.001 ) .

&4 24585 5112 PCa BENBHERSHEIRKIEFR Spearman BABX S ITER

Tab 4 Results of Spearman correlation analysis between metabolic volume parameters and clinical indicators

of total 85 newly diagnosed patients

7

s

Variable BMI GS PSA  bSUV,, SUV,. SUV,.. TL-PSMA ... TL-PSMA . TL-PSMA, ;. b0
Age —0.223"  0.183 —0.054 —0.030 0.169  0.162 0.039 0.003 0.022
BMI —0.148  0.121  0.174  0.084  0.079 0.139 0.071 0.148
GS 0204  0.064 0205  0.207 0.234" 0.277" 0.311"
PSA 0.246" 04187 0373”7 0.629" 0.676" 0.763"
bSUV, 0 —0.025 —0.014 0.007 0.146 0.061
SUV e 0.988" 0.761" 0.297" 0.653"
SUV, 0.756" 0.271" 0.643"
TL-PSMA iy 0.472" 0.892"
TL-PSMA,, cisctasic 0.734"

Two-tailed test. P<<0.05, "P<<0.01. SUV,,, and SUV,,.,, were calculated for the primary tumor. PCa: Prostate cancer; BMI:

Body mass index; GS: Gleason score; PSA: Prostate-specific antigen; bSUV,.: Liver background maximum standardized uptake
value; SUV ... Maximum standardized uptake value; SUV,...: Mean standardized uptake value; TL-PSMA: Total lesion of prostate-

specific membrane antigen.
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PE PCa FIHE B PR Al 21 rh ik FU 33K, LN PCa i2
FGIF RO B EHE L 4T “Ga-PSMA-11 7]
DL 23 F 7K - K2 B PCa 41 g H PSMA [ £k, —
i meta 73 HT4s 2, “Ga-PSMA-11 PET-CT &l
¥112 PCa (B 1 R AU FIRRSE B2 20500 0.74 (95%
CI0.51~0.89) . 0.96 (95% CI0.85~0.99) , il
AR K PCa B35 BY BHPE LI E A 0.99 (95% CI
0.96~1.00) , PSA<2.0 ng/mL }2>2.0 ng/mL I} 1
AR K 0.63 (95% C10.55~0.70) . 0.94 (95%
CI1091~0.96) ™, WF5E% W, “Ga-PSMA PET-CT
5428 MRIAH HL7E PCa J5 & M AG: H 2R AR
PRARIEAL 5 T o BAE 4 . “Ga-PSMA-11 PET-CT
BWRBEIL S, © i, PCa TR |

¥112 PCa i 3% “Ga-PSMA-11 PET-CT 3 Ht 22 %%
5 PSA. GS %Il RAE R A MR R, HZE R
2 W R BE 58 A BT AN ATF 5% . Onal 25 [a] Ji 201 451
PCa ¥ 1 ®Ga-PSMA-11 PET-CT K% & 3K, 7F PSA
>10 ng/mL W4H . GS>7 /3240, D’ Amico = 1 I
2 B 4T K 5L 45 5 % 2 ) D 9 R TR I
TR B HoA P 2H; PSA>10 ng/mL W.4H )2 GS
>7 5320 o PSMA PET-CT (46 H 20 i 5 T4
X I G A 4 5 B &k R RS IR EL 25 1 SUV .
FR B A 13.2 B 11.45 PSA 5 R &4 SUV,,.
B R IE M (1,=0425, P<0.001) . ABF5E
, 85 il i & PSA 5 il &k At SUV,, 7R 52 B IE
XK (r,=0418, P<0.001) , 5 FRHF5E 45 F
— %, Ergiil % [l Jiil 78 4] % & Wi PCa 2 % 1)
®Ga-PSMA-11 PET-CT Bl 1% & i, GS 6~7 43 il 8~
1050 Wl 0], Teh5R Wl B WA b, AN
PSA 7K “F- (<10 ng/mL. 10~<20 ng/mL ., =20 ng/mL)
B 3 AW 4[] 5 & 4L SUV,, 22 R A it B
X, Uprimny 2" # 15F T 90 {5l PCa & # 1 “Ga-
PSMA-11 # IS 505 GS, PSA UK R, 45 L H

GS M6, 7a(3+4) . 7b (4+3) . 8~10 Ay 4 1
A ] Rk SUV,,,, 227 A g it E X (i %k
2391k 5.9, 83, 82, 21.2) , PSA=10.0 ng/mL 5
PSA<10.0 ng/mL W21 ] i & kL SUV,,, 2 RINA 5L
TH2EE S (P8 17.6. 7.7) o Sachpekidis
N ) PRk S ES

AR, A TS E T R, 13E
PSA JKF-15 TL-PSMA . ,, i F M1 2 . th FH 5
FE LA AR 20 BV R A 17 oy 1) B 78 AN 45 ), Bieth
215 1% Hammes 25" 223K F| B *Ga-PSMA PET-
CT & ITN B R i, (A R0 AN i
SEA 4 B A 7 /K F-. Schmuck 22 %F 101 4]
A AR JG A6 2 % PCa B4 IWF 98 & B, PSA /K
54 B4k PSMA-TV (7=0.480, P<<0.000 1)
FI TL-PSMA 4 5 (#=0.520, P<<0.000 1) & iF 4
%, MSELM SUV, . M SUV, . AHE; 25K
%t PSMA-TV Hil TL-PSMA . , %7 J5. & * SUV,,. fig
B4 PP AR A TR T IR VI BR R S B2 R B R R
H 04 B g T far . ASHIFIE 21K 85 9l £ B AH 56
I3 M 7R PSA 5 TL-PSMA 4 4 BYFHSENE S ,=0.763
(P<0.001) , 3T Schmuck %" {423 (=0.520,
P<<0.000 1) , XAz P25 . BIfEEEE. &
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