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[ Abstract | Background and purpose: Prostate-specific membrane antigen (PSMA), a cell surface protein with
high expression in prostate carcinoma (PC) cells, is an attractive target for PC imaging and therapy. Small-molecule
radiopharmaceuticals targeting PSMA can detect the location and extent of disease with high sensitivity and specificity.
The aim of this study was to evaluate the value of technetium-99m-labelled small molecule against PSMA (HYNIC-
Glu-Urea-A, " Tc-PSMA) for the detection of primary and metastatic prostate cancers. Methods: Twenty-four prostate
cancer patients and 1 patient with benign prostate hyperplasia received whole-body scan followed by abdominopelvic
SPECT/CT 2 h after intravenous injection of *"Tc-PSMA. Tumor to muscle uptake ratio of *"Tc-PSMA was calcu-
lated using region of interest (ROI) technology. The sensitivity and specificity of *"Tc-PSMA were evaluated. The
relationships between positive *""Tc-PSMA and prostate specific antigen (PSA) level and Gleason Score were analyzed.
Results: Based on per patient, the sensitivity and specificity of *"Tc-PSMA were 72.7% (16/22) and 100% (3/3), re-
spectively. The level of PSA in patients with positive *"Tc-PSMA imaging was significantly higher than that in patients
with negative “"Tc-PSMA imaging [(PSA median 17.31 ng/mL, range: 2.26-3 239.0 ng/mL) vs (PSA median 0.49 ng/
mL, range: 0.07-9.28 ng/mL)] (Z=-3.51, P<0.001). Among newly diagnosed patients and recurrent patients with PSA

99my

more than 2.0 nm/mL, it was apparent that ~ Tc-PSMA imaging was able to detect lesions with improved sensitivity

of 94.1% (16/17). Gleason Scores between positive

99my 99my

Tc-PSMA patients and negative ~ Tc-PSMA patients were not

significantly different (Z=-0.69, P=0.52). Conclusion: With the combination of whole-body scan and tomography,

#"Te-PSMA SPECT/CT can be an excellent and specific molecular imaging strategy to detect prostate cancer and its

metastases.
[ Key words | Prostate cancer; Prostate-specific membrane antigen; Prostate-specific antigen; Gleason Score;
#"Tc-PSMA imaging
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Fig. 1 Whole body plain imaging 2 h after injection of " Tc-
PSMA

#"Te-PSMA distributed mainly in bladder, kidney, salivary gland and
lymph node metastases, the arrow pointed to the metastatic lymph
node at right groin area. A: Anterior view; B: Posterior view
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®1 BEEKRABITc-PSMAKRELER
Table. 1 Characteristics of patients and results of " Tc-PSMA
) ) ) ) PSA 0. / Lesion by "Tc-PSMA
Patient Age/year Diagnosis Gleason score  Duration Treatment . pf.l ; >
(ng-mL") Location T/N T/N
1 63 Prostate cancer 3+4=7 d.Newly - 3.99 Prostate - 5.5
iagnosed
2 53 Prostate cancer 3+3=6 Newly - 5.11 0 - -
diagnosed
3 60 Prostate cancer 4+3=7 d.Newly - 7.56 Prostate - 8.7
iagnosed
_ Newly
4 76 Prostate cancer 3+3=6 diagnosed - 8.31 Prostate - 25.5
5 64 Prostate cancer 4+3=7 d.Newly - 18.30 Prostate - 28.0
iagnosed
6 62 Prostate cancer 4+4=8 Newly - 58.80 Prostate, lymph node - 200.1 20.0, 355.9
diagnosed ’ > 1ymp ’ o ’
7 74 Prostate cancer  4+3=7 Newly - 66.45 Bone 9.3 8.2
diagnosed
8 71 Prostate cancer 4+3=7 d.Newly - >100.00 Bone 8.3 10.9
iagnosed
9 54 Prostate cancer 3+3=6 5 months RP+ADT 0.07 0 - -
10 58 Prostate cancer 4+3=7 5 years RP+ADT 0.09 0 - -
11 58 Prostate cancer 5+4=9 10 months ADT 0.40 0 - -
12 73 Prostate cancer 4+4=8 8 years RP+ADT 0.42 0 - -
13 72 Prostate cancer 4+4=8 9 years RP+ADT 0.55 0 - -
14 70 Prostate cancer 4+3=7 3.5 years ADT 0.68 0 - -
15 77 Prostate cancer UN 9 years RP+ADT 9.28 0 - -
16 67 Prostate cancer 4+4=8 2 months RP 2.26 Bone 43 14.7
17 43 Prostate cancer 5+5=10 1.5 years RP+ADT 3.41 Lymph node 59.6 78.2
18 64 Prostate cancer 4+4=8 2 months ADT 7.46 Bone, lymph node 17.5, 2.2 25.3,11.1
19 68 Prostate cancer 4+3=7 7 years ADT+sRP 7.67 Lymph node, bone 5.0, 2.8 6.5,7.0
20 66 Prostate cancer 4+4=8 5.5 years RP+ADT 16.31 Lymph node 36.1 157.0
21 68 Prostate cancer 4+4=8 2 years RP+ADT 110.30 Bone 24.1 148.2
22 69 Prostate cancer ~ Unknown 8.5 years ADT 118.80  Prostate, lymphnode -, 5.5 55.9.15.5
_ ADT+
23 73 Prostate cancer 4+3=7 1.5 years 599.00 Bone, lymphnode 9.8, - 17.3,9.8
chemotherapy
24 81 Prostate cancer Unknown 8 years ADT 3239.00 Prostate, bone -, 142 11.3,16.6
25 70 ~ Benign prostatic - 2 years ; 8.49 0 ; ;

hyperplasia

ADT: Androgen deprivation therapy; RP: Radical prostatectomy; sRP: Salvage radical prostatectomy; T/N ' T/N ratio calculated from plain
imaging; T/N: T/N ratio calculated from tomography; -: None; 0: No lesion detected by *"Tc-PSMA
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Fig.2 The SPECT/CT of #"Te-PSMA and MRI diagnosis for prostate cancer

The newly diagnosed prostate cancer patient aged 76 year-old, Gleason score 3+3=6 and PSA 8.31 ng/mL PSMA positive lesion in right peripheral
zone of prostate was detected by SPECT/CT (A, B and C), which was confirmed by MRI with enhanced nodule at same location (arrows).

3 “™c-PSMA SPECT/CT. MRIFA*"Tc-MDPSPECT/CTS 85I B4 % kt A&
Fig.3 ”"Tc-PSMA SPECT/CT, MRI and *"Tc-MDP SPECT/CT diagnosis for the metastatic prostate cancer

A 64-year-old patient received hormone therapy with GS 4+4=8, PSA 7.46 ng/mL. A: *"Tc-PSMA SPECT/CT showed the right parailiac lymph
node and lumbar 4 metastasis (arrows); B: MRI confirmed the presence of lymph nodal with critical size (top image) and lumbar 4 (bottom image)
involvement (arrows); C: "Tc-MDP SPECT/CT for lower spine showed false negativity for L4 metastasis (thin arrow), but with false positivity in

multiple vertebral bodies due to bone hyperplasia (stubby arrow)
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