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Objective: To assess the diagnostic value of fluorine 18 (18F)-labeled prostate-specific membrane antigen
(PSMA)-1007 Positron emission tomography/Magnetic resonance imaging (PET/MRI) and compared with
that of biparametric MRI (bpMRI) for the detection of prostate cancer (PCa).
Materials and methods: The study enrolled 29 patients with suspected PCa preoperatively who un-
derwent 18F-PSMA-1007 PET/MRI and subsequent targeted biopsy for suspected PCa lesions. Two readers
independently assessed the images of each suspected PCa lesion and determined their overall assess-
ment category on bpMRI and 18F-PSMA-1007 PET/MRI. By using biopsy histopathology as the reference
standard, the accuracies of 18F-PSMA-1007 PET/MRI and bpMRI for the detection of PCa lesion were
determined. Furthermore, the receiver-operating characteristic (ROC) curves of their semi-quantitative
parameters of the optimal standardized uptake value (SUVmax) and apparent diffusion coefficient
(ADC) for detecting PCa lesions were derived, and their correlations with the International Society of
Urological Pathology (ISUP) grade were reported.
Results: Of the 48 suspected PCa lesions in 29 patients, 38 were pathologically diagnosed with clinically
significant PCa and 10 with nonprostate cancer (non-PCa) lesions. Compared with the pathological re-
sults, 18F-PSMA-1007 PET/MRI demonstrated much greater diagnostic accuracy (area under the curve,
AUC), sensitivity, specificity, positive predictive value, and negative predictive value than bpMRI: 0.974
versus 0.711, 94.74% versus 92.11%, 100% versus 50%, 100% versus 87.50%, and 83.33% versus 62.50%,
respectively. The semi-quantitative parameters of SUVmax demonstrated a higher AUC of 0.874 than that
of ADC with 0.776 for detecting PCa. The ISUP grade was positively associated with SUVmax at spear-
man’s rho correlation coefficient (Rho) ¼ 0.539, p ¼ 0), but not associated with ADC (Rho ¼ �0.105,
p ¼ 0.529).
Conclusion: The diagnostic value of 18F-PSMA-1007 PET/MRI for the detection of PCa is better than that
of bpMRI, and a high SUVmax may indicate a lesion with a high ISUP grade.
© 2022 Asian Pacific Prostate Society. Publishing services by Elsevier B.V. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Prostate cancer (PCa) is a common malignant tumor of the
genitourinary system in older men.1 With the aging of our society,
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treatment time and guide the formulation of the best treatment
plan.

Multiparametric magnetic resonance imaging (mpMRI), which
involves T1-weighted imaging (T1WI), T2-weighted imaging
(T2WI), diffusion-weighted imaging (DWI), and dynamic contrast-
enhanced (DCE) MRI, has been introduced as a standard for the
diagnosis of primary prostate lesions and is useful for guiding
prostate biopsy.4,5 However, the usefulness of DCE MRI in diag-
nosing PCa is controversial.6,7 In prostate imaging reporting and
data system (PI-RADS), T2WI and DWI are proposed as the domi-
nant sequence for transition zone and peripheral zone lesions. DCE
MRI plays a supplementary role when DWI is not sufficient for
diagnosis, and DCE positivity only upgrades DWI score three lesions
in the peripheral zone to score 4.8 Considering that DCE MRI does
not significantly improve the diagnostic accuracy for PCa but has
obvious disadvantages such as being time-consuming and neces-
sitating additional costs, and the potential risk of nephrogenic
systemic fibrosis brought by gadolinium contrast reagent, its
abandonment has been suggested, and bpMRI has been recom-
mended for more clinical applications.9e11

Prostate-specific membrane antigen (PSMA) targeted Positron
emission tomography/Magnetic resonance imaging (PET/MRI) is
considered to be a promising technology for PCa imaging.12 The
clinical breakthrough of PSMA ligands was achieved with Gallium
68 (68Ga)-labeled PSMA-11, which has been the most commonly
used PSMA ligand in clinical trials.13 However, some limitations for
68Ga-PSMA-11were gradually exposed in clinical applications, such
as requiring an on-site generator to produce with a short half-life,
compromised ability to detect smaller lesions with high energy
characteristics, and increased PETartifacts surrounding the bladder,
due to urethral system excretion.14,15 With this background, fluo-
rine 18 (18F)-labeled PSMA-1007 has recently received wide
attention and has been introduced in clinical practice.15 Besides its
advantages, such as longer half-life, improved resolution of PET
image, and higher labeling yields, 18F-PSMA-1007 facilitates non-
urinary background clearance superior to that of 68Ga-PSMA-11
through the early hepatobiliary route leading to a reduced bladder
background.16,17 Nevertheless, the clinical reports on 18F-PSMA-
1007 PET/MRI are limited. In this study, we evaluate the diagnostic
value of 18F-PSMA-1007 PET/MRI and compare it with that of
bpMRI for the detection of primary prostate cancer. This study will
help promote the clinical applications of 18F-PSMA-1007 PET/MRI
and contribute to the literature.

2. Methods

2.1. Study population

Our institution was authorized by the government for the clin-
ical trial research of 18F-PSMA-1007 with financial support. This
retrospective study has been approved by the Institutional Ethics
Committee (Approved No.2019-01), and written informed consent
was obtained from all patients. We initially collected the records of
34 consecutive male patients with suspected PCa preoperatively
who underwent 18F-PSMA-1007 PET/MRI and subsequent targeted
biopsy for lesions suggestive of PCa between June 2019 and June
2021. Of these patients, 5 were excluded for the following reasons:
pathological results were not available for review (n ¼ 2); the pa-
tient had other tumors besides PCa (n ¼ 1); the patients had
received relevant therapy previously (n¼ 2). Thus, 29 patients with
suspected PCa lesions (n ¼ 48) for targeted biopsy were finally
enrolled in our study. Of these lesions, the presence or absence of
PCa lesions, tumor Gleason score, and the International Society of
Urological Pathology (ISUP) grade for each biopsy specimen were
recorded independently according to the 2014 ISUP Modified
Grading System.18,19 Tumor with Gleason score ¼ 3 þ 3 and tumor
size�0.5 mL (tumor diameter �8 mm), or with Gleason score of �7
and tumor diameter�5 mm was defined as clinically significant
PCa.8,20

2.2. 18F-PSMA-1007 PET/MRI examination

18F-PSMA-1007 was produced as described by Cardinale et al.21

with radiochemical purity >95%. The patients were injected with
18F-PSMA-1007 at an injection dosage of 3.7 MBq/kg. After sixty
minutes of tracer uptake, a whole-body scan (from the top of the
skull to the middle and upper femur, five beds, about 40 min) and
subsequent prostate bed fine scan (1 bed, about 15e20 min) were
performed after using an integrated PET/MRI system 3T Biograph
mMRI (Siemens, Erlangen, Germany). During the prostate bed fine
scan, the 3D PET imaging combined with MRI imaging, including
transversal T1-weighted imaging, transversal T2-weighted imag-
ing, transversal DWI, sagittal T2-weighted imaging, and coronal T2-
weighted imaging, was performed to cover the prostate bed.
Apparent diffusion coefficient (ADC)maps of the prostate areawere
automatically reconstructed from the DWI images acquired using
different b-values of 0. 800, and 1400 sec/mm2. The data acquired
from PET and MRI were reconstructed (3D-iterative) using the or-
dered subset-expectation maximization algorithm (three itera-
tions, 21 subsets, Gaussian postfiltering full width at half maximum
2). The detailed MRI sequence parameters are listed in
Supplemental material Table S1.

2.3. Image interpretation

A study coordinator prepared a PowerPoint file showing the 18F-
PSMA-1007 PET/MRI images of the lesions targeted for biopsy of
each patient prior to the assessments. Two readers board-certified
in radiology and nuclear medicine with more than 5 years of
experience interpreted the images of each lesion using dedicated
software Syngovia version 3.0 (Siemens, Erlangen, Germany) and
viewed with reference to the PowerPoint file. Firstly, all bpMRI
images of each lesion were interpreted by the two readers blinded
to the PET images. Lesions were assigned bpMRI assessment cate-
gories of 1e5 according to the simplified PI-RADS v2.1 described by
Tamada et al.20 using only T2WI images and DWI images with ADC
maps. The scoring system for T2WI, DWI, and the algorithm for
determining bpMRI assessment categories were listed in
Supplemental material Tables S2-S3, and a bpMRI assessment
category of 3 or higher was characterized as positive. Subsequently,
the PET images were evaluated by the two readers with the MRI
images as anatomical background and assigned scores of 1e5 for
PET according to PSMA-RADS Version 1.0 proposed by Rowe et al.22

The scoring system was listed in Supplemental material Tables S4.
Finally, all lesions were reviewed a second time with access to the
individual evaluations of PET and bpMRI images, and a combined
PET/MRI interpretation was obtained to determine the final
assessment categories by matching the bpMRI assessment cate-
gories and PET scores according to the algorithm listed in
Supplemental material Tables S5. The PSMA-PET uptake was semi-
quantitatively analyzed using the optimal standardized uptake
value (SUVmax), which was acquired from the most intense uptake
area by drawing a region of interest (ROI). For the ADC values, an
ROI was drawn around the lesion on DWI according to the hypo-
intense signal on T2WI. The mean SUVmax and ADC values of a
single ROI calculated by the two interpreters were used as obser-
vations for analysis and labeled as the SUVmax and ADC of the
lesion.



Table 1
Clinical characteristics of included patients

Item PCa* non-PCa P value

Number of patients 22 7
Age of patients (year) 71（63,75） 65（55,67） 0.199
PSA level of patients (ng/mL) 11.25 (8.5,31.6) 7.6 (5.2,10.6) 0.055
Number of lesions 38 10
ISUP grade (Gleason score)
1 (3 þ 3) 6 (6) 0
2 (3 þ 4) 3 (3) 0
3 (4 þ 3) 8 (8) 0
4 (4 þ 4) 8 (8) 0
5 (4 þ 5/5 þ 4/5 þ 5) 13 (9/3/1) 0
bpMRI PI-RADS score
1 0 0
2 3 5
3 12 5
4 18 0
5 5 0
18F-PSMA PET/MRI assessment category
Positive (þ) 36 0
Negative (�) 2 10
ADC of lesions (10�3 mm2/s) 0.7966 ± 0.15079 0.9870 ± 0.2071 0.007
SUVmax of lesions 15.95 (9.7,25.6) 6.15 (5.2,6.3) 0

* All the 38 PCa lesions were defined as clinically significant PCa.
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2.4. Biopsy method

All biopsy procedures were performed using the BioJet Fusion
Software System (DK Technologies GmbH, Barum, Germany)
combined with a transperineal grid transrectal ultrasonography
(TRUS) platform (BKMedical, Herlev, Denmark) by an operator who
had passed the professional biopsy training. Prior to biopsy, an
experienced radiologist was in attendance with targeted lesions
marked onMRI and fused to the real-time TRUS images for targeted
biopsy. The biopsy core of the target lesion displayed on the fusion
image was obtained by biopsy needle (using 18G needles with a
sampling length of 17 mm) under TRUS guidance with at least two
cores per lesion. During the biopsy, the real-time TRUS imageswere
presented to guarantee the accuracy of needle deployment within
the target lesion. The cores were processed for histopathologic
analysis by an experienced uropathologist blinded to the imaging
results according to the ISUP protocols.

2.5. Statistical Analysis

All statistical analyses were performed using SPSS software
version 26.0 (SPSS Inc., Chicago, IL, USA), and MedCalc software
version 11.4.2.0 (MedCalc Software Ltd, Ostend, Belgium). The pa-
tient clinical characteristics were summarized using descriptive
statistics. The continuous variables (ADC) conforming to the normal
distribution were represented by the mean ± standard deviation,
and the paired sample t-test was used to compare those associated
with PCa and non-PCa cases. The continuous variables not con-
forming to the normal distribution (age, PSA, and SUVmax) were
represented by the median with interquartile ranges, and the
ManneWhitney U test was used to compare those associated with
PCa and non-PCa cases. The diagnostic accuracy for 18F-PSMA-1007
PET/MRI and bpMRI were assessed by comparing the imaging
findings with the histopathological results as the reference stan-
dard using a 2 � 2 contingency table. Their sensitivities, specific-
ities, NPVs, and PPVs were calculated with a 95% Confidence
interval (CI), and their AUCs were determined using ROC curves.
The ROC curves were used to evaluate the diagnostic accuracies of
ADC and SUVmax for detecting PCa and determining their optimal
values. The correlations between SUVmax, ADC, and the ISUP grade
were analyzed using Spearman’s correlation test. P < 0.05 was
considered significant.

3. Results

3.1. Clinical characteristics of included patients

The clinical characteristics of the included patients are shown in
Table 1. According to thehistopathological biopsy results, thepatients
were divided into the PCa group with 22 patients and the non-PCa
group with seven patients. The median age and PSA level of the PCa
patients were 71 years (range, 63e75 years) and 11.25 ng/mL (range,
8.5e31.6 ng/mL), while those of the non-PCa patients were 65 years
(range, 55e67 years) and 7.6 ng/mL (range, 5.2e10.6 ng/mL),
respectively. Thedifferences inageandPSA level between thePCaand
non-PCa groups showed no statistical significance (p ¼ 0.199 and
p¼ 0.055, respectively). In 29patients, 48 suspected PCa lesionswere
analyzed, which included one lesion in 17 patients, two lesions in
eight patients, three lesions in two patients, four lesions in one pa-
tient, and five lesions in one patient. Of these 48 lesions, 38 were
pathologically confirmed to be clinically significant PCa (6 of ISUP
grade1withGleason score 3þ3, 3 of ISUPgrade 2withGleason score
3þ4,8of ISUPgrade3withGleasonscore4þ3,8of ISUPgrade4with
Gleason score 4þ 4, and 13 of ISUP grade 5with Gleason score 4þ 5/
5 þ 4/5 þ 5, and 10 were non-PCa lesions. Based on the bpMRI, the
distributionof the scores for the38biopsy-provenPCa lesionswereas
follows: 3 of PI-RADS score 2, 12 of PI-RADS score 3, 18 of PI-RADS
score 4, and 5 of PI-RADS score 5. The distribution of the 10 biopsy-
proven non-PCa lesions was as follows: 5 of PI-RADS score 2 and 5
of PI-RADS score 3. Of the 38 biopsy-proven PCa lesions based on the
18F-PSMAPET/MRI, 36wereevaluatedaspositiveand twoasnegative.
All the 10 biopsy-proven non-PCa lesions were labeled as negative.
The mean ADC values for the PCa and non-PCa lesions were
(0.7966±0.15079)� 10�3mm2/s and (0.9870±0.2071)� 10�3mm2/
s, respectively. The median SUVmax values of the PCa and non-PCa
lesions were 15.95 (range, 9.7e25.6) and 6.15 (range, 5.2e6.3). The
differences between the ADC and SUVmax for the PCa and non-PCa
lesions were statistically significant (p ¼ 0.007 and p ¼ 0,
respectively).

3.2. Diagnostic accuracies of bpMRI and 18F-PSMA-1007 PET/MRI
for detecting PCa

The results of bpMRI and 18F-PSMA-1007 PET/MRI are summa-
rized in Table 2. Of the 38 lesions with biopsy-proven PCa, 36 were
positive, and two were negative based on 18F-PSMA-1007 PET/MRI,
while 35were positive and threewere negative based on bpMRI. All
of the 10 biopsy-proven non-PCa lesions were negative based on
18F-PSMA-1007 PET/MRI, but only 5 were negative based on bpMRI.
The lesion-based sensitivities, specificities, PPV, and NPV of 18F-
PSMA-1007 PET/MRI and bpMRI were calculated and are shown in
Table 3. Both 18F-PSMA-1007 PET/MRI and bpMRI had relatively
high and similar sensitivities (a representative case was shown in
Fig. 1) with values of 94.74% (95% CI, 82.25%e99.36%) and 92.11%
(95% CI, 78.62%e98.34%), but the specificity, PPV, and NPV of 18F-
PSMA-1007 PET/MRI were higher than those of bpMRI as follows:
100% (95% CI, 69.15%e100%) versus 50% (95% CI, 18.71%e81.29%),
100% (95% CI, 90.26%e100%) versus 87.50% (95% CI, 73.20%e
95.81%), and 83.33% (95% CI, 51.59%e97.91%) versus 62.5% (95% CI,
24.49%e91.48%), respectively. This may be attributed to the false-
positive (a representative case was shown in Fig. 2) and false-
negative (a representative case was shown in Fig. 3) on bpMRI
compared to 18F-PSMA-1007 PET/MRI. Subsequently, the ROC



Table 2
Diagnostic test evaluation results of bpMRI and18F-PSMA-1007 PET/MRI

Pathologic results

PCa non-PCa Total

Imaging results 18F-PSMA-1007 PET/MRI
Positive (þ) 36 0 36
Negative (�) 2 10 12
Total 38 10 48
bpMRI
Positive (þ) 35 5 40
Negative (�) 3 5 8
Total 38 10 48

Table 3
Diagnostic accuracy of bpMRI and18F-PSMA-1007 PET/MRI for detecting PCa

18F-PSMA-1007 PET/MRI bpMRI

Sensitivity (95% CI) 94.74% (82.25%e99.36%) 92.11% (78.62%e98.34%)
Specificity (95% CI) 100% (69.15%e100%) 50% (18.71%e81.29%)
PPV (95% CI) 100% (90.26%e100%) 87.50% (73.20%e95.81%)
NPV (95% CI) 83.33% (51.59%e97.91%) 62.50% (24.49%e91.48%)
AUC (95% CI) 0.974 (0.881e0.999) 0.711 (0.562e0.832)
p value 0.0029
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curves for the two imaging examinations for PCa detection were
derived, as shown in Fig. 4. The AUC of 18F-PSMA-1007 PET/MRI
with the value of 0.974 (95% CI, 0.881e-0.999) was higher than that
of bpMRI with the value of 0.711 (95% CI, 0.562e0.832), indicating
that 18F-PSMA-1007 PET/MRI have a better diagnostic performance
than bpMRI with significance (p ¼ 0.0029).

3.3. ROC curve analyses of SUVmax and ADC for detecting PCa

Since the differences between the ADC and SUVmax for the PCa
and non-PCa lesions were statistically significant, their semi-
Fig. 1. A 72-year-old patient with a PSA level of 50.8 ng/ml. The lesion with tumor a diamete
image (A), DWI image (B), and ADC map (C), indicating PCa lesion. On the 18F-PSMA-1007 PE
score 5). Combined with bpMRI and PET score, fused 18F-PSMA-1007 PET/MRI image (E) furth
Gleason score 5 þ 4.
quantitative analyses and optimal cutoffs for detecting PCa were
based on the ROC curves shown in Fig. 5. The ROC curve analyses
(Table 4) showed that SUVmax had a better diagnostic AUC than
ADC (AUC: 0.874 (95% CI, 0.746e0.952) versus 0.776 (95% CI,
0.633e0.884)), but their differences showed no significant meaning
(P ¼ 0.2902). Specifically, SUVmax demonstrated an 84.21% sensi-
tivity and 100% specificity for the optimal cutoff of 6.7, while ADC
showed a 100% sensitivity and 47.37% specificity at 0.79.

3.4. Correlations between SUVmax, ADC, and ISUP grade

The correlations between the SUVmax, ADC, and the ISUP grade
are shown in Fig. 6. The ISUP grade was moderately associated with
SUVmax (Rho ¼ 0.539, P ¼ 0), but not ADC (Rho ¼ �0.105,
P ¼ 0.529).

4. Discussion

PCa is the second commonly diagnosed cancer in men, and it is
predominant in older adults,1,2 as in our study with a median age of
71 years (range, 63e75 years). For primary PCa, the therapy plan is
completely different with different assessments. Radical prosta-
tectomy is the main treatment for early-stage PCa, and is feasible to
achieve good therapeutic effects and even cure, while only con-
servative treatment can be administered to advanced metastatic
patients using androgen deprivation therapy or chemo-
therapy.23e25 Thus, early detection of PCa is directly related to the
patient’s treatment plan and prognosis. Since PCa has nonspecific
clinical symptoms, early laboratory screening and imaging exami-
nations are important for its detection and diagnosis. Prostate-
specific antigen (PSA), a glycoprotein produced by prostate cells,
is the commonly used biomarker for screening, and elevated PSA
values detected by PSA screening aids in the early diagnosis of
PCa.26,27 However, elevated PSA may also be associated with non-
r of 11.7 mm (arrow) was evaluated as positive (PI-RADS score 4) on bpMRI with T2WI
T image (D), the lesion showed an intense uptake with a SUVmax of 79.6 (PSMA-RADS
er suggested PCa. Subsequent biopsy results (F) proved PCa lesion of ISUP grade 5 with



Fig. 2. A 51-year-old patient with a PSA level of 7.1 ng/ml. The lesion (arrow) with a tumor diameter of 13.6 mm was evaluated as positive (PI-RADS score 3) on bpMRI with T2WI
image (A), DWI image (B), and ADC map (C), indicating PCa lesion. However, on the 18F-PSMA-1007 PET image (D) the lesion showed only a slight uptake with a SUVmax of 3.1
(PSMA-RADS score 2). Combined with bpMRI and PET score, fused 18F-PSMA-1007 PET/MRI image (E) suggested benign prostatic lesion, and it was consistent with subsequent
biopsy results (F).
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PCa diseases such as benign prostatic hyperplasia and prostatitis.28

In agreement with previous reports, our study showed an elevated
serum PSA level for both PCa and non-PCa patients, and their dif-
ferences showed no statistical significance. Thus, for patients with
an elevated serum PSA concentration, further imaging is urgently
needed to confirm the diagnosis.
Fig. 3. A 69-year-old patient with a PSA level of 13.5 ng/ml. The lesion (arrow) with a tumor
image (A), DWI image (B), and ADC map (C), indicating benign lesion. However, on 18F-PSM
(PSMA-RADS score 4). Combined with bpMRI and PET score, fused 18F-PSMA-1007 PET/MR
Gleason score 4 þ 4(F).
The clinical application of mpMRI has become the standard for
prostate imaging according to PI-RADS.6,10 However, bpMRI has
gradually been recommended for more clinical applications, given
the increase in recent reports,22,29,30 indicating that it has almost
the same diagnostic value as mpMRI in detecting PCa and avoids
the disadvantages of mpMRI, including being time-consumingwith
diameter of 10.1 mmwas evaluated as negative (PI-RADS score 2) on bpMRI with T2WI
A-1007 PET image (D), the lesion showed an obvious uptake with a SUVmax of 16.2

I image (E) suggested PCa. Subsequent biopsy proved PCa lesion of ISUP grade 4 with



Fig. 4. ROC curves of 18F-PSMA-1007 PET/MRI (A) and bpMRI (B) for detection of PCa.

Fig. 5. ROC curve analyses of SUVmax (A) and ADC (B) for the detection of PCa.

Table 4
Results of the ROC curve analyses

AUC optimal cut-off points Sensitivity Specificity 95% CI P value

SUVmax 0.874 6.7 84.21% 100.0% 0.746e0.952 0.2902
ADC 0.776 0.79 100.0% 47.37% 0.633e0.884
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additional costs and the potential risk of nephrogenic systemic
fibrosis brought by gadolinium contrast reagent.31 Nevertheless,
although mpMRI and bpMRI have been introduced as novel imag-
ing approaches for diagnosis and the localization and character-
ization of primary prostate lesions and shown to be useful for
detecting PCa and guiding prostate biopsy, the problem of relatively
low specificity and poor detection of low-grade disease and lower
sensitivity within the transitional zone tumors still exists, resulting
in missed diagnoses.32e34 As shown in this study, it also showed
that the sensitivity of bpMRI for the detection of PCa reached above
90%, but the specificity was only 50%, resulting in a low AUC of
0.711.
With the development of molecular imaging techniques, PSMA
PET was introduced into clinical practice for PCa detection.
Different from the anatomical signs obtained from MRI, PSMA PET
depicts PCa lesions by detecting the PSMA expression of PCa cells at
a molecular level. As PSMA tracer is a transmembrane type II
glycoprotein specifically high-expressed in PCa cells with several
hundred or thousand more than normal cells and non-PCa cells,35

PSMA PET exhibits much higher sensitivity and specificity for the
detection of PCa thanMRI, especially for the detection of occult and
small lesions. Among the different PSMA ligands, 68Ga-PSMA-11 is
the most used and represents a significant technological break-
through for clinical applications. However, some disadvantages,



Fig. 6. Correlations between SUVmax (A), ADC (B), and ISUP grade.
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such as shorter half-life, higher energy characteristics, and
increased PET artifacts surrounding the bladder, limited its wide-
spread use.14,15,36 Recent studies have shown that 18F-PSMA-1007,
with the same target molecule, made up for these disadvantages.
Especially, it was beneficial in overcoming the high background
caused by the metabolism of the urethral system during the 68Ga-
PSMA-11 process due to the variation in early hepatobiliary
metabolism.15e17 Actually, 18F-PSMA-1007 has been recently
introduced to clinical practice after successful preclinical stud-
ies.37e39 To date, most of the recent studies on PCa detection and
local staging with 18F-PSMA-1007 were conducted using PET/CT,
and the results40e47 showed that 18F-PSMA-1007 PET/CT were
performed with sensitivities ranging from 71% to 100%, specificities
ranging from76% to 100%, and accuracies ranging from80% to 100%.
Although the overall diagnostic value was high, limited by the low
resolution of soft tissue on CT, the false-negative and false-positive
findings should still be taken into account in some studies, resulting
in a relatively low diagnostic accuracy. Promising results in
reducing this frequency have been achieved by dual imaging with
18F-PSMA-1007 PET/CT andMRI,45,47 suggesting that a combination
of these two methods will improve the detection of PCa. In recent
years, the development of integrated PET/MRI equipment for im-
aging diagnosis has realized the simultaneous fusion of PET and
MRI information, as well as anatomy, function, and metabolism,
which may maximize the combined effects of these two tech-
nologies.48e50 In this regard, integrated 18F-PSMA-1007 PET/MRI is
expected to show great diagnostic value for PCa imaging. However,
the studies on the availability of this method for clinical trials are
still limited.15 Thus, our clinical study was conducted on this
premise. Our results confirmed a high diagnostic value of 18F-
PSMA-1007 PET/MRI for the detection of PCa lesions with AUC of
0.974, a sensitivity of 94.74%, and a specificity of 100%. Some false-
negative and false-positive findings were validly reduced with 18F-
PSMA-1007 PET/MRI compared to bpMRI.

The SUVmax value obtained from PET and the ADC value ob-
tained from the DWI component are important semi-quantitative
parameters of the lesions, which may reflect lesion characteristics
and aggressiveness.51,52 Their association based on integrated 18F-
PSMA-1007 PET/MRI findings is rarely reported. Our study found
that the SUVmax and ADC for the PCa and non-PCa lesions showed
statistical differences, and they can be used for differential diag-
nosis. For this reason, we separately studied their ROC curves for
diagnosing PCa, and the results showed that SUVmax had a higher
diagnostic value over ADC, but there are no significant differences.
At their optimal cut-off points, SUVmax and ADC presents a spec-
ificity of 100% and sensitivity of 100%, respectively, indicating that a
combing of SUVmax and ADC would be beneficial to improving the
diagnosis accuracy. Meanwhile, SUVmax value of 18F-PSMA-1007
showed a positive correlation with the ISUP score of the lesion,
indicating that 18F-PSMA-1007 overexpression in the PCa cells was
associated with a higher ISUP grade, probably resulting in a higher
incidence of metastasis and castration resistance.53 Thus, 18F-
PSMA-1007 may be useful for prognostic evaluation and staging of
PCa.

Our study had limitations that should be acknowledged. First,
18F-PSMA-1007 PET/MRI is still in the pre-clinical promotion stage,
our study was limited by the retrospective, single-center design
with a relatively small number of patients. Second, no standardized
scoring system is yet available for detecting PCa lesion for the
application of bpMRI or 18F-PSMA-1007 PET/MRI in clinical prac-
tice. We have formulated a unified algorithms with reference to the
literature and strictly implement it to minimize that concern, but
further clinical studies are still needed to standardized the scoring
system of bpMRI or 18F-PSMA-1007 PET/MRI and confirmed their
value. Nevertheless, this study had indicated the high diagnostic
value of 18F-PSMA-1007 PET/MRI for the diagnosis of PCa lesions
and revealed the associations between the semi-quantitative
values of SUVmax and ADC and the ISUP grades for PCa lesions.
Our study may provide a reference for the clinical applications of
18F-PSMA-1007 PET/MRI and enrich the literature.

5. Conclusion

18F-PSMA-1007 PET/MRI has a greater diagnostic value for
detecting PCa than bpMRI, and SUVmax shows a good correlation
with the ISUP grade. For clinical applications, a high SUVmax may
indicate a lesion with a high ISUP grade.
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