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Abstract

Purpose ['®F]fluorodeoxyglucose (['*F]JFDG) positron emission tomography/computed tomography (PET/CT) has limita-
tions in prostate cancer (PCa) detection owing to low glycolysis in the primary tumour. Recently, prostate-specific membrane
antigen (PSMA) PET/CT has been useful for biochemical failure detection and radioligand therapy (RLT) guidance. How-
ever, few studies have evaluated its use in primary prostate tumours using PSMA and ['®F]FDG PET/CT. This study aimed to
evaluate ['*F]PSMA-1007 and ['®F]FDG PET/CT for primary tumour detection and understand the association of metabolic
heterogeneity with clinicopathological characteristics at staging and postoperatively.

Method This prospective study included 42 index tumours (27 acinar and 15 ductal-dominant) in 42 patients who underwent
["*FIPSMA-1007 and ['®F]FDG PET/CT and subsequent radical prostatectomy. All patients were followed for a median
of 26 mo, and serum prostate-specific antigen levels were measured every 3 mo to evaluate biochemical failure. One-way
analysis of variance, Tukey’s multiple comparison test, and Fisher’s exact test were performed.

Results All 42 index tumours were detected on ['F]JPSMA-1007 PET/CT, whereas only 15 were detected on ['*F]FDG
PET/CT (62.3% vs. 37.7%, p<0.0001). A high SUV, for ['*F]PSMA-1007 was observed in tumours with high Gleason
scores (GS 6-7 vs. GS 8-10; 12.1 vs. 20.1, p <0.05). Tumours with ['*F]JFDG uptake were mostly ductal dominant (acinar-
dominant 4/27; ductal-dominant; 11/15, p<0.001), with lower ['*F]PSMA-1007 uptake than tumours without ['*F]FDG
uptake (SUVmax 16.58 vs. 11.19, p<0.001). There were 16.6% (7/42) of patients with pStage IV in whom the primary
tumours were ['*F]FDG positive. Biochemical failure was observed in 14.8% (4/27) of patients with ['*F]JFDG negative
tumours but in 53.3% (8/15) of patients with ['*F]JFDG positive tumours (p=0.013).

Conclusions ['*F]PSMA-1007 PET/CT was superior to ['*F]FDG PET/CT in detecting primary PCa. In contrast, tumours
with ['8F]FDG uptake are associated with larger size, a ductal-dominant type, and likely to undergo metastasis at staging and
biochemical failure postoperatively.
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Introduction

Prostate cancer (PCa) is one of the most common solid
tumours in men and the second leading cause of cancer-
related death worldwide [1]. The diagnosis of PCa involves
digital rectal examination and prostate-specific antigen
(PSA) blood test, followed by transrectal ultrasound- or
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magnetic resonance imaging (MRI)-guided biopsy. MRI-
guided biopsy can potentially improve the diagnosis and
treatment [2]. This would be especially beneficial in men
with prior negative biopsy results [3]. Thus, MRI has become
the most favourable diagnostic modality for detecting clini-
cally significant PCa. Unlike MRI, ['®F]fluorodeoxyglucose
(['®F]FDG) positron emission tomography/computed
tomography (PET/CT) is limited in detecting PCa owing to
its low glycolytic metabolism. This is attributed to the high
citrate content in the prostate gland which inhibits glucose
uptake by cancer cells. In contrast, PCa expresses a unique
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membrane-bound glycoprotein, prostate-specific membrane
antigen (PSMA), at substantially higher levels than benign
prostatic lesions [4]. PSMA combined with various radio-
nuclides has shown great potential as a new theranostic
approach for detecting PCa [5, 6].

["®F]PSMA-1007, a novel PSMA-based radiopharma-
ceutical for PCa imaging, was developed as an alternative
to [**Ga]PSMA-11. The detection rates of ['*F]PSMA-1007
are comparable to or higher than those of [®®Ga]labelled
PSMA ligands in patients with biochemical failure [7].
In evaluating primary prostate cancer (PCa) and regional
lymph nodes (LN), ['*F]PSMA-1007 has an advantage due
to hepatobiliary elimination. This advantage arises because
no significant radioactivity is observed in the bladder, which
would otherwise result in reconstruction artifacts. PCa
exhibits a wide range of PSMA expression levels and uptake
of PSMA-targeted radiotracers on PET/CT. PSMA uptake
on PET/CT is positively correlated with the Gleason score
(GS) of histopathological specimens [8]. Besides GS, the
association between PSMA uptake in primary tumours and
clinicopathological characteristics, such as histological sub-
types, glycolytic metabolism, LN or distant metastasis, and
biochemical failure after initial treatment, remains unclear.

Recent findings indicate that some patients present with
high inter- or intra-lesional heterogeneity and may develop
PSMA-negative tumour phenotypes [9]. In response to
this challenge, a multi-tracer approach was implemented.
["®F]FDG PET/CT emerges as a valuable tool for detecting
tumours in aggressive or castration-resistant prostate cancer
(CRPC) cases with higher glucose metabolism, which may
undetected in PSMA targeting imaging [10—12]. Recent
studies have revealed a few more cases with either absent
or low PSMA uptake but high ['*F]FDG activity [13, 14].
Although the combination of ['®F]FDG and PSMA PET/
CT has been used to detect recurrent tumours in patients
with biochemical failure [15], no studies have evaluated the
characteristics of ['*F]PSMA-1007 and ['®F]FDG uptake
on PET/CT in primary tumours at initial staging. In this
study, we aimed to evaluate the role of ['*F]PSMA-1007
and ['®F]FDG PET/CT in primary tumour detection and to
understand the significance of metabolic heterogeneity in
relation to clinicopathological characteristics at staging and
postoperatively.

Materials and methods
Study participants
This prospective, non-randomised, single-centre trial

included patients with newly diagnosed, histologically
confirmed intermediate- or high-risk PCa according to the
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D’ Amico classification [16]. The inclusion criteria included
men with a confirmed histological diagnosis of either inter-
mediate (characterized by PSA levels between 10 and 20
ng/mL or a Gleason score equal to 7) or high-risk (indicated
by a PSA level above 20 ng/mL or a Gleason score of 8 or
higher) prostate cancer, and who were older than 18 years.
The exclusion criteria included a history of any other active
cancer in the past five years. Additionally, patients who had
received any form of treatment for their prostate cancer
disease, including but not limited to, surgery, radiotherapy,
brachytherapy, or hormone therapy, were also excluded
from the study. A total of 47 patients were enrolled between
June 2019 and January 2021. Forty-two patients who under-
went ['*FJPSMA-1007 and ['®F]FDG PET/CT during the
initial staging workup and subsequent radical prostatectomy
were included in the final analysis (Fig. 1a).

PET/CT scans were obtained within 1 week of each
other, and radical prostatectomy was performed at a median
of 7 d (interquartile range [IQR], 5-15 d) after imaging.
All patients were followed for a median of 26 mo (IQR:
23-33 mo) after surgery, and serum PSA levels were mea-
sured every 3 mo. A postoperative PSA level of 0.2 ng/mL
or higher, after the nadir PSA had decreased to < 0.1 ng/mL,
was indicative of biochemical failure. If the PSA level did
not drop to <0.1 ng/mL after surgery, biochemical failure
was defined as two consecutive increases from the lowest
PSA value [17, 18]. This prospective study was approved
by the Institutional Review Board of the Yonsei University
Health System (No. 4-2018-1212), and informed consent
was obtained from all patients. This study was registered
with the Clinical Research Information Service (cris.nih.
go.kr, KCT0004476).

PET/CT imaging protocol

For the ['*F]PSMA-1007 scan, approximately 250 MBq of
["*F]PSMA-1007 was administered intravenously 90 min
before image acquisition. Images from the cerebellum to the
proximal thigh were acquired using a PET/CT scanner (Dis-
covery 710; General Electric Medical Systems, Milwaukee,
WI, USA) with low-dose CT transmission (60 mA, 120
kVp). PET emission scans were performed for 2.5 min per
bed in a three-dimensional mode. For ['*F]FDG PET/CT, all
patients were asked to fast for at least 6 h before radiotracer
injection to ensure that their blood glucose levels did not
exceed 140 mg/dL. Approximately 5.5 MBq of ['*F]FDG
per kg of body weight was administered intravenously 1 h
before image acquisition. Images from the cerebellum to
the proximal thigh were acquired using a PET-CT scanner
(Biograph TruePoint 40; Siemens Healthcare, Erlangen,
Germany) with low-dose CT transmission (auto mA, 120
kVp). PET emission scans were performed for 2.5 min per
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Fig. 1 Maximum standardised a
uptake value (SUV,,,.) of
['®F]prostate-specific membrane
antigen (PSMA)-1007 and
['®F]fluorodeoxyglucose (FDG)
according to the Gleason score

(GS) and histological subtype. (a)
Patient flow chart. (b, ¢) SUV .

of ['8F]PSMA-1007 (b) and

PCa patients (n) : 47

['*F]FDG (c) is evaluated accord-
ing to GS and histological sub-
types (19 tumours with GS 6—7
are acinar-dominant, 8 with GS
8-9 are acinar-dominant, and 15
with GS 8-9 are ductal-dominant
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subtypes). Data are presented as
median and statistically analysed.
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bed in three-dimensional mode. PET images were itera-
tively reconstructed using attenuation, scatter, and random
corrections.

Dice similarity coefficient (DICE) score

We delineated the Regions of Interest (ROI) for prostate can-
cer in ADC MRI and compared these with ['*F]JPSMA-1007
and ['®F]FDG PET ROIs to calculate the DICE score fol-
lowing previous method [19]. ROIs were manually seg-
mented by a nuclear medicine physician. The DICE score
computation was carried out using Matlab (MathWorks,
Massachusetts, USA) while all statistical analyses were per-
formed in GraphPad Prism version 8.

Total patients (n) : 42
Index tumor (n) : 42
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Image analysis

["®F]PSMA-1007 and ["®F]FDG PET/CT images were reg-
istered as diffusion-weighted images, apparent diffusion
coefficient maps, and T2-weighted images of the prostate
on MRI using the MIM imaging software (MIM-6.5; MIM
Software Inc., Cleveland, OH, USA). Intraprostatic findings
were validated using MRI and histological data from apex
to base of prostate. Two board-certified nuclear medicine
physicians with 27 and 7 year of PET/CT experience anal-
ysed ["*F]-PSMA-1007 and ['*F]FDG uptake in each index
tumour using visual and semi-quantitative analyses. SUV
was calculated as follows: [decay-corrected activity (kBq)
per tissue volume (mL)]/[injected ['*F-FDG] activity (kBq)
per body mass (g)]. A volume of interest was drawn over
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the site of the most intense ['*FJPSMA-1007 uptake in the
tumour lesion on transaxial images, and the maximum SUV
(SUV ay) Of the tumour was measured.

The index tumour was deemed positive for
['®F]PSMA-1007 if it exhibited elevated uptake of
["®F]PSMA-1007 compared to the surrounding normal
prostate gland, and positive for ['*F]FDG if it demonstrated
increased uptake of ['®F]FDG relative to the surrounding
normal prostate gland. Follow-up imaging was performed
to confirm the presence of metastatic lesions that could not
be confirmed histopathologically. A decrease in lesion vol-
ume combined with a decrease in PSA levels during therapy
was considered a sign of malignancy. Moreover, lesions
with increasing volumes and PSA levels were considered
malignant.

Histological evaluation

Whole-mount histological slices were cut from the pros-
tatectomy specimens. Haematoxylin-eosin-stained whole-
mount pathology slides were obtained, and a pathologist
delineated the index tumours. The index tumours were cat-
egorized into acinar or ductal types according to the domi-
nant histology of the tumour, with largest tumours being of
one type or the other, and then classified as low-GS (GS
6 and 7) or high-GS (GS 8-10) [20]. Finally, the tumours
were classified into the following three groups according to
the histological subtype and GS: low-GS acinar-dominant,
high-GS acinar-dominant, and high-GS ductal-dominant.

Statistical analysis

Statistical analyses were performed using the GraphPad
Prism software (GraphPad Software Inc.). Pearson’s corre-
lation coefficient was calculated to measure the correlation
between SUV, .. and tumour volume and SUV One-
way analysis of variance was used to compare the SUV .
levels of index tumours, and Tukey’s multiple comparison
test was used to control for multiple comparisons in the
post-hoc analyses. PSMA uptake in ['*F]FDG-positive and
['®F]FDG-negative regions was analysed using the paired
t-test. The Fisher’s exact test was used to compare the
frequency of metastatic tumours and biochemical failure
between ['*F]JFDG-positive and ['*F]JFDG-negative PCa.
The results were expressed as the means + standard error of
the mean (range). Statistical significance was set at p <0.05.

max-*
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Results
Characteristics of the patients

This study included 42 patients with a median age of
70 year (range: 57-85 year). All patients underwent radi-
cal prostatectomy. The majority had robot-assisted radi-
cal prostatectomy (38 patients), while retropubic radical
prostatectomy was performed in 4 patients. Postoperative
hormone therapy was administered to 10 patients, with 7
receiving leuprolide and 3 receiving goserelin. Four patients
received postoperative radiotherapy. Additionally, one
patient received concurrent postoperative hormone therapy
(goserelin) with. Among patients experiencing biochemical
failure, the mean PSA doubling time was 5.1 months, with
a range of 2.0 to 9.6 months. The PSA values ranged from
3.02 to 265.1 ng/mL (median, 11 ng/mL). A total of 17, 16,
and 9 patients had disease of clinical stages (cStage) II, 111,
and 1V, respectively. Six patients with cN1 underwent pel-
vic LN dissection, and five had pathological stage (pStage)
N1 disease. In the remaining patient, no LN metastasis was
observed on pathological examination. However, the patient
was classified as having pN1 disease because of persistent
PSA elevation after surgery and subsequent reduction in LN
volume and PSA levels after androgen-deprivation therapy.
Of the three patients with cM1 (bone metastasis), one was
confirmed to have metastases; however, no tumour was
observed in the remaining two patients upon bone biopsy.
One of the two patients demonstrated elevated PSA levels
after surgery and received radiotherapy for the bone lesion,
resulting in decreased PSA levels; hence, it was classified as
pM1. The other patient attained a PSA level of <0.1 ng/mL
after surgery, and his disease was classified as pMO.
Among the index tumours, 64.3% (27/42) were of aci-
nar-dominant and 35.7% (15/42) were of ductal-dominant
(Table 1) subtypes. Among the acinar-dominant tumours, 4,
15, 2, and 6 patients exhibited GSs of 6, 7, 8, 9, and 10,
respectively. Among the ductal-dominant tumours, 12 and
3 had GSs of 8 and 9, respectively (Table 2). The detailed
patient characteristics are summarised in Tables 1 and 2.

SUV,_. of ["®FIPSMA-1007 and ['®F]FDG according to
histological subtypes and GS

When tumours were categorised according to the histologi-
cal subtype and GS, the SUV, . of ['*FIPSMA-1007 was
higher in high-GS acinar- and ductal-dominant tumours
than that in low-GS acinar-dominant tumours (SUV, . 12.1,
low-GS acinar vs. 20.1, high-GS acinar and ductal, p < 0.05,
Fig. 1b). In contrast, the SUV_,. of ["*F]FDG was higher
in the ductal-dominant than in the acinar-dominant tumours
(SUV,,, 2.5, acinar vs. 7.2, ductal, p<0.05, Fig. 1c).

max
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Table 1 Clinicopathological characteristics of the patients

Patients (n) 42
Age (years)
Median (range) 70 (50-85)
PSA (ng/mL)
Median (range) 11 ng/mL (3.02-265.1)
Clinical stage n %
I A 3 7%
1B 2 5%
1c 12 29%
11T A 3 7%
111IB 7 17%
nc 6 14%
v IVA 4 10%
IVB 5 11%
Pathologic stage N %
I A 1 2%
1IB 3 7%
nc 7 17%
I mA 1 2%
B 16 38%
ac 7 16%
v IVA 5 12%
IVB 2 6%
Risk according to D ‘Amico n %
classification
Intermediate 9 21%
High 33 79%
Tumour size (cc)
Median (range) 2.2 (0.2-20)
Table 2 Gleason score of index tumours
Adenocarcinoma
Acinar Ductal
dominant dominant
N % N %
Index tumours (n) 42 27 64% 15 36%
Gleason score (n of index tumor)
6 4 4 100% O 0%
Ta 6 6 100% O 0%
7b 9 9 100% O 0%
8 14 2 14% 12 86%
9-10 9 6 67% 3 33%

Metabolic patterns between ['®FIPSMA-1007 and
['®FIFDG uptake in index tumours

All 42 index tumours were detected on ['*FJPSMA-1007
PET/CT, whereas only 15 (35.7%) were detected on
[""FIFDG PET/CT. Among the histological subtypes,
tumours with ['*F]JFDG uptake were mostly of ductal-
dominant subtypes (73%, 11/15) and had significantly
larger tumour volumes than those without ['*F]FDG
uptake on pathology (mean tumour volume, 6.06 cc vs.
2.54 cc, p=0.017). Also, tumours without ['*F]FDG uptake

predominantly exhibited a lower GS (GS 6-7: 66.8%, GS
8-9: 33.2%). whereas tumours with ['*F]JFDG uptake dem-
onstrated a higher GS (GS 6-7: 6.7%, GS 8-9:93.3%). In the
["*F]JFDG-positive tumours, we observed a reciprocal pat-
tern of metabolism between ['*FJPSMA-1007 and ['*F]FDG
uptake; areas with increased ['*F]FDG uptake demonstrated
low ['®F]PSMA-1007 uptake and vice versa (Fig. 2a). Semi-
quantitatively, tumour regions with ['*F]FDG uptake dem-
onstrated a significantly lower SUV . of ['*F]PSMA-1007
than tumour regions without ['*F]FDG uptake (11.19 vs.
16.58, p<0.001, Fig. 2b).

Dice similarity coefficient (DICE) score

For [lgF]FDG—negative tumours, we observed a high mean
DICE score of 0.82 (range: 0.69-0.90) between MRI
and ['®F]PSMA ROIs in ["*F]JFDG-negative tumours. In
["*F]JFDG-positive tumours, there was a relatively lower
mean DICE score (PSMA: 0.70, range: 0.59-0.77; FDG:
0.46, range: 0.22—0.64) attributable to the disparate areas of
high ['*F]PSMA and ['®F]FDG uptake observed in the MRI
ROIs (Supplementary Fig. 1).

Clinical significance of tumours with ['®FIFDG
uptake at staging and postoperatively

Among the 42 patients, 7 exhibited pStage IV disease
(PNIMO (n=5), pNOM1 (n=1), and pNIMI1 (n=1). All
patients with ['*F]JFDG positive primary tumours, whereas
no patients with ['®F]JFDG negative tumour exhibited
pStage IV (p <0.0001, Fig. 3a and ¢). The preoperative PSA
levels were higher in patients with ['*F]FDG positive pri-
mary tumours compared to those with ['*F]FDG negative
tumours (63.92 ng/ml vs. 14.21 ng/ml, p value=0.008).
After surgery, biochemical failure was observed in 14.8%
(4/27) of patients with ['®F]FDG negative tumours and
53.3% (8/15) of patients with ['*F]FDG positive tumours
(p=0.0132, Fig. 3d). In summary, tumours with ['*F]JFDG
uptake were associated with metastatic disease at staging
and biochemical failure after surgery.

Discussion

PET/CT, combined with radiotracers that target specific
molecules of clinical significance, is a promising imaging
modality for cancer diagnosis and therapy. ['*F]PSMA has
emerged as the radiotracer of choice for detecting recur-
rent PCa [21-23]. In the present study, we observed that
['®F]IPSMA-1007 PET/CT was significantly more use-
ful than ['®F]FDG PET/CT in detecting index tumours of
the prostate gland (100% vs. 35.7%) at initial staging. In
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Fig. 2 Correlation of the maximum standardised uptake value
(SUV,,,,) of [®F]prostate-specific membrane antigen (PSMA)-1007
and ['®F]fluorodeoxyglucose (FDG) in index tumours. (a) Maxi-
mum intensity projection and axial images of ['*FJPSMA-1007 and
['®FIFDG positron emission tomography/computed tomography in
acinar- and ductal-dominant prostate cancer. ADC; apparent diffu-

contrast, tumours with ['*F]JFDG uptake were large, of
mostly ductal-dominant type, and likely to undergo metasta-
sis at staging and biochemical failure after surgery. Interest-
ingly, tumour regions with ['*F]JFDG uptake demonstrated a
significantly lower SUVmax of ['*FJPSMA-1007 than that
of tumour regions without ['*F]JFDG uptake.

Although [''C]Choline and ['®F]Fluciclovine have been
used clinically to identify PCa, their specificity is limited.
[8Ga]PSMA exhibited higher diagnostic accuracy for PCa
than that of ['!C]Choline [24] and significantly higher tracer
uptake in tumours with a GS of 7-10 than in those with
a GS of 6 or lower [25]. In addition, the use of a multi-
tracer approach, in combination with other tracers such as
[*®Ga]Ga-DOTA-RM2 PET/MRI, demonstrated better pre-
diction of high-risk prostate cancer staging [26]. However,
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sion coefficient, DWI; diffusion-weighted image (b) The SUV,, of
['*F]IPSMA-1007 is compared between the tumour regions with and
without ['*F]JFDG uptake in patients with ['®F]FDG-positive tumour.
Data are presented as median and statistically analysed using an
unpaired two-tailed t-test. ***p <0.001

[*®Ga]labelled compounds have limitations related to their
short half-life, large position range that affects image qual-
ity, and relatively low availability. Recently, ['®F]labelled
PSMA ligands demonstrated higher detection rates of
recurrent tumours within the prostate bed and surround-
ing pelvic structures following prostatectomy than those
of [*®Ga]labelled ligands [27]. ['*F]PSMA-1007 uptake
also correlated with GS, with low uptake in low-grade
tumours (GS 6 and 7a) and high uptake in high-grade
tumours (GS 8 and 9) [28]. In this study, we compared
["*F]PSMA uptake among different GS and histological
subtypes. ['®F]PSMA-1007 uptake on PET/CT demon-
strated a strong correlated with GS. However, the degree of
["*FIPSMA-1007 uptake was not useful for differentiating
between the acinar and ductal histologies.
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Fig. 3 Clinical significance of tumours with ['®F]fluorodeoxyglucose
(FDG) uptake. (a) A patient with lymph node metastasis: left axial
images of ['*F][PSMA-1007 and ['®F]JFDG positron emission tomog-
raphy/computed tomography. Maximum intensity projection (MIP)
image of ['®F]PSMA-1007 revealing lymph node metastases (red
arrows). (b) A patient with bone metastasis: left axial images of
["'FIPSMA-1007 and ['8F]FDG positron emission tomography/

Unlike ['*F]JPSMA-1007, we observed interesting clini-
copathological characteristics related to ['*F]FDG uptake
in primary tumours. First, ['"*F]JFDG uptake on PET/CT
closely correlated with ductal-dominant histology. The duc-
tal type is a rare aggressive variant of PCa with poor prog-
nosis and limited therapeutic options than the acinar type
[29]. In this study, 15 of the 42 index tumours exhibited
a ductal-dominant histology, which appeared to be highly
prevalent probably because of the detailed classification of
the proportion of histological subtypes in the index tumours.
Second, tumours with ['SF]FDG uptake were significantly
larger, had higher GS, and initial PSA concentrations than

Bone
['*F]PSMA-1007

¥
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No Nadir + BCR

Total=15 Total=27

computed tomography. MIP image of ['*FJPSMA-1007 reveal-
ing lymph node metastases (red arrows). A posterior view of planar
bone scan revealing a bone metastasis (right, red arrow). (¢) The
frequency of lymph node (N) or distant (M) metastases is compared
between ['®F]JFDG-positive (n=15) and negative prostate cancer
(PCa) (n=27). (d) The frequency of biochemical failure is compared
between ['®F]JFDG-positive (n= 15) and negative PCa (n=27)

those without ['F]JFDG uptake. Che et al. also demon-
strated that [**Ga]PSMA-negative tumour lesions with
["*F]FDG-positive in patients with castration-resistant PCa
showed higher PSA and GS levels than those without [30].
Most importantly, tumours with ['*F]JFDG uptake exhib-
ited higher LN and/or distant metastasis at staging and
higher postoperative biochemical failure rates than those of
tumours without ['*F]FDG uptake. Our study suggested that
the addition of ['*F]FDG PET/CT to ['*F]JPSMA PET/CT
can help identify tumours with aggressive biology. These
results are consistent with those of previous reports dem-
onstrating high ['®F]FDG uptake in primary tumours with
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a GS>7 [31] and in tumours with biologically aggressive
characteristics [32].

Tumours with positive ['*FJFDG uptake may have
important therapeutic implications. In a recent prospec-
tive trial of [®Ga]PSMA and ['*F]FDG PET/CT, which
included 37 patients with early PSA progression during cas-
tration, 29% (33/114) of the lesions demonstrated negative
[%8Ga]PSMA but positive ['*FJFDG uptake, and this was
observed more frequently in the castration-resistant cohort
than in the hormone-sensitive cohort [33]. Although ran-
domised controlled trials have shown the efficacy of lute-
tium-177 ["""Lu]PSMA-based radioligand therapy (RLT)
for patients with metastatic castration-resistant PCa [34],
tumours with positive ['*F]JFDG uptake are negative pre-
dictors of overall survival [35]. In our study, we identified
primary tumours with positive ['*F]JFDG uptake at initial
staging. These tumours exhibited a tendency to undergo
metastasis with ductal-dominant histology and display
low ["*F]PSMA-1007 uptake which could hold significant
implications in predicting poor responses to RLT and hor-
mone suppression therapy.

One limitation of this study was that the proportion of
patients with stage IV disease (7/42, 16.7%) was low. Con-
sequently, the diagnostic performance of ['*F]PSMA PET/
CT for LN or distant metastases could not be evaluated in
detail. This study only correlated the imaging and patholog-
ical findings of the index tumours. For secondary lesions of
the prostate gland, collaborative efforts among pathologists,
radiologists, and nuclear medicine physicians are essential.
Detailed histopathological evaluation of the entire prostate
gland is required to thoroughly evaluate each lesion. In
future studies, we plan to perform imaging and pathological
analyses of secondary tumours of the prostate gland. The
other limitation of our study is that different PET scanners
were used for ['*F]PSMA-1007 and ['®F]FDG scans. Spe-
cifically, all ['**F]PSMA-1007 scans were performed using
one PET scanner, while ['*F]FDG scans were carried out on
another PET scanner. This consistent application of dedi-
cated scanners for each type of radiotracer ensured accurate
and uniform visual and SUV analyses within each tracer
group, ensuring that the results were not influenced by dif-
ferences between scanners.

["*FIPSMA-1007 PET/CT is superior to ['*F]JFDG
PET/CT in detecting primary PCa. Compared with the
["®F]FDG-negative tumours and ['*F]FDG-positive tumours
are larger, of mostly ductal-dominant type, and are more
likely to undergo metastasis at staging and biochemical fail-
ure after surgery.

Supplementary Information The online version  contains
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