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S3Hr, ""F-MD-PSMA PET/CT 59 B 4% 2 — & 3 T mp-MRI (Kappa 25045125 0.850 #10.313) ; W SEN &, %Rk
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Role of *F-MD-PSMA PET/CT in initial stage of intermediate and high risk prostate cancer
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[Abstract] Objective:To evaluate the role of *F-MD-PSMA PET/CT in the initial stage of patients with moderate and high risk
prostate cancer (PCa). Methods* A total of 67 patients with moderate and high risk PCa who were treated in Xinhua Hospital,
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Shanghai Jiao Tong University School of Medicine from September 2017 to June 2022 were initially staged by "*F-MD-PSMA PET/
CT. Conventional imaging (CI), including multi-parameter magnetic resonance imaging (mp-MRI) and bone scintigraphy (BS), were
performed within two weeks before '"*F-MD-PSMA PET/CT. Twenty-five patients underwent '*F-FDG PET/CT at the same time. The
sensitivity (SEN), specificity (SPEC), positive predictive value (PPV), negative predictive value (NPV) and accuracy (ACU) of "*F-
MD-PSMA PET/CT in the initial stage were evaluated, and the results were compared with those of "*F-FDG PET/CT, mp-MRI and
BS. The consistency of "F-MD-PSMA PET/CT and CI in terms of primary lesion, regional lymph node metastasis and bone
metastasis was evaluated by Kappa consistency test refering to the postoperative pathological T and N staging results and bone
metastasis results of clinical follow-up. Kappa coefficient was calculated and compared. Results-Of the 67 patients with PCa, 38
patients underwent radical prostatectomy and had completed pathological data, with 27 patients undergoing regional
lymphadenectomy and 1 patient undergoing expanded pelvic lymphadenectomy at the same time. The pathological results were
obtained as gold standard. The detection rates of mp-MRI and "*F-MD-PSMA PET/CT in diagnosing intrathecal lesions were both
100%. The SENs in diagnosing bilateral intralobular lesions were 26.3% and 63.2%, respctively; the SPECs were both 75.0%. The
Kappa consistency test showed that the consistency of "F-MD-PSMA PET/CT in diagnosis of extracapsular extension (EPE),
seminal vesicle invasion (SVI), and bladder neck invasion (BNI) was higher than that of mp-MRI. Fisher's exact test showed that
there were no statistically significant differences in SEN (P=0.226, P=0.491) and SPEC (P=1.000, P=0.342) between the two
methods for diagnosing EPE and SVI, as well as SEN (P=1.000) for diagnosing BNI. In terms of diagnosis of lymph node
metastasis, based on the analysis of lymph node numbers, the consistency between '*F-MD-PSMA PET/CT and pathological results
was higher than that of mp-MRI (Kappa coefficients of 0.555 and 0.137, respectively). Fisher's exact test showed that there were no
statistically significant differences in SEN and SPEC between the two examination methods (P=0.562, P=0.829). Based on the
patients, the consistency between 'F-MD-PSMA PET/CT and pathological results was higher than that of mp-MRI (Kappa
coefficients of 0.850 and 0.313, respectively). There was no statistically significant difference in SEN between the two methods (P=
1.000). In terms of diagnosis of bone metastasis, based on the analysis of bone lesion numbers, the consistency between *F-MD-
PSMA PET/CT and clinical follow-up results was higher than that of BS (Kappa coefficients of 0.500 and 0.299, respectively).
Fisher's exact test showed that there was no statistically significant difference in SEN between the two methods (P=0.219). Based on
the patients, the consistency between ''F-MD-PSMA PET/CT and clinical follow-up results was higher than that of BS (Kappa
coefficients of 0.953 and 0.766, respectively). There was no statistically significant difference in SEN between the two methods (P=
1.000). The risks of 21 patients (31.3%) were increased after '*F-MD-PSMA PET/CT detection, with 1 patient (1.5%) decreasing.
The initial stage of 32 cases (47.8%) were changed after "F-MD-PSMA PET/CT detection, with 27 cases (40.3%) upstaged and 5
cases (7.5%) downstaged. Conclusion-"*F-MD-PSMA PET/CT is superior to CI in the diagnosis of bilateral intralobular lesions,
EPE, SVI, regional lymph node metastasis and bone metastasis in intermediate and high risk PCa, and on this basis, the diagnosis of
clinical stage and metastatic status of some patients has been changed.

[Key words] prostate cancer; initial stage; "*F-MD-PSMA PET/CT; multi-parameter magnetic resonance imaging; bone scintigraphy

Pageit, wisliRsEE (prostate cancer, PCa) ELAY WAL, HAER AR PCa gl fifd rhid B 56
SERB MR W W . JTAER, PCafErh kY gt ZARIGRATHFSE, ©Ga-PSMA T 2012 4F
FE 4 & s R T |- T 2L PCa FIS W R 6 4330 2 1 VB PET /REEFIBE I A B, 528 T 36T PSMA 1%
FEIRIT IR OCHE . PR, ok B8 R Bl A8 1 ) F DA A A ) R A

(I R ZEE . 5 “Ga I L,
oAz T BUA 9 SF AR T IR 42 4% DCFBC
DCFPyL fIPSMA-1007. Hrr, 25 ZARRARXT 7+ 1
w4 "F-DCFPyL, #55— U DCFBC HA W &)
AR m A, CARAS T S R 2 B
EERHE 7, ABFFEEIA T —FifE DCFPyL JEfl

LN TS A7 RE =R R L SN S

s G PCa B H FEAT W IR 4040, (HIX S8 )7 VR AR IEAG
PCai i Iy TAFAE R MR . 73 2 10 4, R
iS5 PEBE ST IR (prostate-specific membrane antigen,
PSMA) £ PCa iR R R, ColEBRMZE
9 5CE o FJH PSMA Y IE L A 45 W7 = 41 1
(positron emission tomography, PET) N T —MAH
BrEHY PCaiZ2 Wi F o7 v

PSMA J&—F JL-F- 56 42 1 Hij 71 Jit 25 220 9 A1 OC
R A 0 A 7 A A S R T RS R R 1 . SE

e
@ JOURNAL OF SHANGHAI JIAO TONG UNIVERSITY (MEDICAL SCIENCE)

1& 1 /Y B A PSMA 45 5 % /N 43 F 40 i 55 F-MD-
PSMA, 57EiEAE "F-MD-PSMA PET/CT 7£ 7 /&5 X5
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& Wi fiE L%

221 T4r# 7E"“F-MD-PSMA PET/CT Ji 24 P %

% 1 Rp 345 TR FRES SR 38 ] PCa i35, pT2.
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REZWNIESE . AARAMZAL (extraprostatic extension,
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Ji% bt #4240 (bladder neck invasion, BNI) 43 %Il 7F
28, 11, 748 T S IS WHIESE

mp-MRI, "F-FDG PET/CT. "F-MD-PSMA PET/
CT % 58 P4 i e 9 46 2% 43 391 2 100.0% . 57.1%
100.0%. mp-MRI F1"*F-MD-PSMA PET/CT £ K 3l
Ji i N kY SEN 4351 K 26.3% 1 63.2%, SPEC 1
M 75.0%. mp-MRI, "“F-MD-PSMA PET/CT & W
EPE. SVI #l BNI i SEN, SPEC., PPV, NPV I
ACULFE 1.

%1 CI15"™F-MD-PSMA PET/CT 7£ PCa #1445 HA Hh B35 BT S BE EL 382

Tab 1
Organ/region examined TP/n FP/n TN/n
EPE
mp-MRI 13 1 9
"F-MD-PSMA PET/CT 25 6 4
SVI
mp-MRI 3 2 25
"F-MD-PSMA PET/CT 8 5 22
BNI
mp-MRI 3 1 30
"F-MD-PSMA PET/CT 3 0 31
Regional lymph nodes (N1)
Per-lesion
mp-MRI 5 6 387
"F-MD-PSMA PET/CT 25 11 381
"F-FDG PET/CT 12 6 213
Per-patient
mp-MRI 3 0 17
"F-MD-PSMA PET/CT 10 1 16
"F-FDG PET/CT 5 3 6
Skeleton (M1b)
Per-patient
BS 13 2 32
"F-MD-PSMA PET/CT 15 0 34
Per-lesion
BS 11 8 366
"F-MD-PSMA PET/CT (per lesion) 24 18 356

Comparison of diagnostic performance between CI and '*F-MD-PSMA PET/CT in initial staging of PCa

FN/n SEN/% SPEC/% PPV/% NPV/% ACU/%
15 46.4 90.0 92.9 37.5 57.9
3 89.3 40.0 80.6 57.1 76.3
8 27.3 92.6 60.0 75.8 73.7
3 72.7 81.4 61.5 88.0 78.9
4 42.9 96.8 75.0 88.2 86.8
4 42.9 100.0 100.0 88.6 86.8
42 10.6 98.5 455 90.2 89.1
22 53.2 96.9 70.3 94.5 92.5
32 29.2 99.5 66.7 86.7 87.6
8 27.3 100.0 100.0 68.0 71.4
1 90.9 94.1 90.9 94.1 92.9
0 62.5 96.3 66.7 100.0 78.6
3 81.3 94.1 86.7 91.4 90.0
1 93.8 100.0 100.0 97.1 98.0
34 25.0 97.9 57.9 91.5 90.0
21 54.5 95.2 57.1 94.4 90.7

Note: TP—true positive; FP—false positive; TN—true negative; FN—false negative.

55 PREE L YETT Kappa — 2 MERE S (22) . mp-
MRI Fl *F-MD-PSMA PET/CT & Wi EPE f] P i ¥
0.040, Kappa ZH5 514 0.251 F10.324; 2K SVI )
P{H %%} 0.100 1 0.001, Kappa {85351 4y 0.237 Fl
0.514; 2l BNI % PAE 43124 0.002 F10.000, Kappa
Z K055 0.475 £110.550, ""F-MD-PSMA PET/CT f
—Z MY E T mp-MRI1. Fisher B IR LR, 27
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%2 mp-MRI5 "F-MD-PSMA PET/CT £ #7 EPE.SVI.BNI 5% 4 R —H1E(n)
Tab 2 Consistency of mpMRI and *F-MD-PSMA PET/CT in diagnosis of EPE, SVI and BNI with pathological results ()

Pathologic diagnosis of EPE
Imaging method

+ -
mp-MRI
+ 13 1
- 15 9
"*F.MD-PSMA PET/CT
+ 25 6
= 3 4

""F-MD-PSMA PET/CT % mp-MRI & B T T £
B Ess (K1), mp-MRI, "F-MD-PSMA PET/

Pathologic diagnosis of SVI Pathologic diagnosis of BNI

+ - + -
3 2 3 1
8 25 4 30
8 5 3 0
3 22 4 31

CT. "F-FDG PET/CT i£ Wr X 38 #k B 4% %% %% 1) SEN |
SPEC. PPV, NPVHIACU WLF 1,

Note: A. Pelvic mp-MRI showed enlargement of the right iliac lymph nodes with abnormal signal which supported the diagnosis of metastasis lymph nodes
and a small left iliac lymph node (white thin arrows). B. *F-MD-PSMA PET/CT demonstrated abnormal '*F-MD-PSMA uptake not only at the right iliac
lymph nodes, but also at the left iliac lymph node which was less than 1 cm in diameter (white thick arrows). C. Maximum intensity projection (MIP) image
demonstrated more abnormal "*F-MD-PSMA uptake of metastatic lymph nodes in pelvic region.

1 —f)%EE mp-MRI 5 *F-MD-PSMA PET/CT 34 £ 8k B 4 i E ik & R LR

Fig 1 Comparison of evaluation results of pelvic lymph nodes between mp-MRI and '*F-MD-PSMA PET/CT in a patient

# mp-MRI, ""F-MD-PSMA PET/CT ¢ 12 W &%
LRSS R T Kappa — BRI S (£3). HFHkE
SRR HT Y PS4 0.000, "“F-MD-PSMA PET/CT
LR PR A —Z M & T mp-MRI (Kappa £ 804351
470.555F10.137) 5 Fisher B IHER L LR 2 ok 4 o7
%) SEN #1 SPEC b #, ZRB LGt 2 X (P=
0.562, P=0.829), & T HEH M09 PIEH S 514 0.023
F10.000, "F-MD-PSMA PET/CT 5 Jp 3 4% 5 — & i
f= T mp-MRI (Kappa % % 73 4l iy 0.850 F1 0.313) 5
Fisher i UIME R L8875 P& 19 SEN [bA%, 2R TE%it
2 (P=1.000) .

2.2.3 MM A 50 6 HA 56 B 4 Bl A R
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PCa 5, 164854k 419 4b Bl Lk 22 R 12 W K
Bl 255 PIWT R kL. BS. "F-MD-PSMA PET/CT
LW B H SEN, SPEC, PPV, NPV fIACU W%
1o Mo, 2 45 BS B BH P 35 iR A8 B 80, BS.
"F-MD-PSMA PET/CT B2 W45 2R 5 i R Fifi 15 45 R 2k
17 Kappa—E AL (£4) o FTERAAEEGE M
) PAE 4 0.000, "F-MD-PSMA PET/CT 5 fifi i/ 45 5
1) —EHE = T BS (Kappa R2%04%1°4 0.500 F10.299) 5
Fisher i I 28 5 57 2 MG 25 7 149 SEN b8, 22
SEFEITHE X (P=0219) . FETHRESHPHE
¥5°40.000, "F-MD-PSMA PET/CT 5 [ii 1) 4% 5 ity —
F M= T BS (Kappa & #5143 Jill 24 0.953 F1 0.766) ;
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%3 mp-MRI5 "F-MD-PSMA PET/CT 714 i X 15 itk B2 45 3%
BAESRELERN—BEG0)
Tab 3  Consistency of mp-MRI and "F-MD-PSMA PET/CT in

diagnosis of regional lymph node metastasis with pathological results (1)

Pathologic diagnosis of lymph node

Imaging method metastasis
+ _
Per-patient
mp-MRI
+ 3 0
- 8 17
"F-MD-PSMA PET/CT
+ 10 1
- 1 16
Per-lesion
mp-MRI
+ 5 6
- 42 387
"F-MD-PSMA PET/CT
+ 25 12
= 22 381

Fisher ff DI 2R 1k 4 78 2 PPk A8 J7 75 19 SEN 22 5% o 48
TR (P=1.000) .

2.3 "F-MD-PSMA PET/CT {EEA4l i 15 vl i) AL
2.3.1 '"SF-MD-PSMA PET/CT % KU 20 2 HITTAL - 67
s, 4 "F-MD-PSMA PET/CT #:4t, 214
(31.3%) BHEMKEZE LT, HpH o (13.4%)
124 (17.9%) BESHNPEFAR A G A
fEFHg M m fE; 53 1B (1.5%) B R4 2

A

e
s
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%4 BS5"F-MD-PSMA PET/CT EiLWiBEB AT HESIGK
B A 25 R — Bt (n)
Tab 4 Consistency of BS and '*F-MD-PSMA PET/CT in diagnosis

of bone metastasis with clinical follow-up results ()

) Clinical diagnosis of bone metastasis
Imaging method

+ _
BS
+ 11 8
- 34 366
'8F-MD-PSMA PET/CT
+ 24 18
- 21 356

FRE (MRIIRIZ T SVI),

2.3.2 "F-MD-PSMA PET/CT % ¥ 443 fiTAL 67
b fE i, 4 "F-MD-PSMA PET/CT f#, 3814
(56.7%) BHETH EM, 156] (224%) BHENWY E
W, 136 (19.4%) BE M . 32 fi B E
(47.8%) BE WP 53 W kA T elcds , Hov 27 1)
(40.3%) LA, 561 (7.5%) T, N IEER N
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PET/CT demonstrated 6 lesions with high '*F-MD-PSMA uptake. C. Fusion images of PET and CT showed abnormal high uptake of "*F-MD-PSMA at bilateral

ilium, right acetabulum and bilateral pubis (white arrows).
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Fig2 Comparison of evaluation results of BS and "*F-MD-PSMA PET/CT in a patient
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