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Abstract: Purpose: To directly compare the performance of pelvic mpMRI versus recently approved and increasingly
used PSMA-based *8F-DCFPyL PET/CT in intermediate-high risk and biochemical recurrent prostate cancer patient
cohort while exploring their potential differing applications in specific clinical scenarios. Methods: A retrospective
analysis was performed on patients who had *F-DCFPyL PET/CT and pelvic mpMRI done from September 2021 to
January 2022 at a single institution. The inclusion criteria were paired exams within a 3-month interval. Exclusion
criteria were intervening treatment between exams, a change in PSA by more than 50% and absolute difference
more than 1 ng/mL, or concurrent history of other malignancy. Abnormal lesions on these 2 imaging exams were
reviewed with the identification of concordant and discordant imaging findings. The findings were verified by pathol-
ogy or other imaging techniques within minimal 5-month clinical follow-up. Results: A total of 57 patients with 57
paired exams were included. The rate of concordant exams was 43/57 or 75.4%. Lesion-based analyses of sensitiv-
ity, specificity, PPV and NPV for mpMRI and *8F-DCFPyL PET/CT in the prostate bed were 96%, 94%, 98%, 89% and
96%, 100%, 100%, 90% respectively. For pelvic lymph node metastases, the sensitivity, specificity, PPV and NPV for
mpMRI and *8F-DCFPyL PET/CT were 52%, 100%, 100%, 55% and 100%, 100%, 100%, 100% respectively. For bone
metastases, the sensitivity, specificity, PPV and NPV for mpMRI and *8F-DCFPyL PET/CT were 86%, 73%, 50%, 94%
and 100%, 98%, 95%, 100% respectively. Exact McNemar’s test for paired data suggested that in diagnostic per-
formance between 8F-DCFPyL PET/CT and mpMRI was not statistically significant in prostate bed (p-value = 1.00),
but significantly in pelvic lymph nodes (p-value < 0.0001) and bone lesions (p-value = 0.0026). Conclusion: Our
study demonstrated that PSMA-based 8F-DCFPyL PET/CT and pelvic mpMRI have a good concordance rate in the
detection of primary or recurrence prostate disease and can have complementary roles in the clinical assessment of
the prostate bed lesions. However, there are key differences in their performance, with the notably superior perfor-
mance of PSMA-based *8F-DCFPyL PET/CT in the detection of small metastatic nodal disease and bone metastases.
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Introduction imaging as advances are made in the field of
radiological imaging. Of which, prostate-specif-
ic membrane antigen (PSMA)-based PET/CT
and multiparametric MRI have taken the lead-

ing roles in primary staging of prostate cancer

Prostate cancer is the second most prevalent
cancer in men worldwide, the most common
cancer in men and third leading cause of death

in the United States [1]. Given its typically indo-
lent course and decreasing trend in overutiliza-
tion of prostate-specific antigen (PSA) screen-
ing, the incidence of metastatic prostate cancer
is rising [2]. Management of prostate cancer
has become progressively reliant on diagnostic

and evaluation for recurrent disease.

PSMA is a type Il transmembrane glycoprotein
that is frequently overexpressed in prostate
cancer, a variety of non-prostate cancers and
normal endothelial cells [3-6]. Currently,
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68Ga-PSMA-11 and *®F-DCFPyL (PYLARIFY) are
the only 2 PET/CT agents approved by the FDA
for patients with prostate cancer. Based on the
landmark OSPREY trial [7], which demonstrat-
ed high diagnostic accuracy of the novel radio-
tracer *8F-DCFPyL PET/CT for detection of pros-
tate cancer and metastases, in May 2021 the
FDA had approved the use of 8F-DCFPyL PET/
CT for initial staging of patients with suspected
metastatic prostate cancer as well as those
with concern for recurrent disease. The ©F-
DCFPyL is a second-generation low molecular
weight radiofluorinated PSMA-targeted PET
radiotracer. Given its easier commercial avail-
ability, more flexibility in scheduling patients
due to its longer half-life than ®8Ga-PSMA-11,
favorable safety profile, stable biodistribution,
and high lesion-to-background contrast which
results in increased diagnostic confidence,
18F-DCFPyL has quickly gained significant popu-
larity in routine clinical use shortly after its
approval.

Conversely, multiparametric MRl (mpMRI) is a
well-established modality in prostate cancer
workup, readily available at many institutions.
Given the intrinsic high tissue contrast of
mpMRI, it offers excellent spatial resolution
and clear delineation of anatomical structures
for primary prostate cancer lesions, including
marginal invasion of surrounding structures
such as the rectum and bladder, which are less
easily discerned in PET/CT. However, the diag-
nostic performance for regional and distant
metastases between these modalities is
expected to differ. Few studies have quantified
these variances, which were mainly based on
68Ga-PSMA-11 and mpMRI comparison [8-13].
There is very limited data with intraindividual
comparison of pelvic mpMRI and *¥F-DCFPyL
PET/CT. With the increasingly widely used &F-
DCFPyL over %8Ga-PSMA-11 for PSMA-based
PET/CT in clinical practice, there is unmet and
substantial interests in understanding the diag-
nostic utility of *8F-DCFPyL PET/CT versus pel-
vic mpMRI in prostate cancer. Our retrospective
study assesses the performance of these two
imaging tools in the settings of intermediate-
high risk de-novo prostate cancer and suspect-
ed recurrence in previously treated patients.

Methods
Patient selection

An institutional review board approved retro-
spective study was performed on prostate can-
cer patients who had *¥F-DCFPyL PET/CT and

167

mpMRI performed from 9/1/2021 to 1/31/
2022. The selected cohort included patients
with intermediate-high risk prostate cancer
and those with biochemical recurrence. The
patients were included if they underwent the
paired exams within a 3-month interval.
Exclusion criteria were intervening treatment
between the PET and MRI exams, a change in
PSA by more than 50% between exams and
absolute difference in PSA level of more than 1
ng/ml, or concurrent history of other malignan-
cy. Exams of poor quality or lacking key MRI
imaging sequences were eliminated from the
analysis.

18F-DCFPyL PET/CT protocol

Our institutional *8F-DCFPyL PET/CT protocol is
in keeping with the OSPREY trial [7] and FDA
approved PYLARIFY package insert. In brief,
patients fasted, except for water, for at least 4
hours before injection of approximately 333
MBg (9 mCi) of 8F-DCFPyL. At 60-90 minutes
following the injection, PET/CT imaging was
performed from the skull to the mid-thigh. All
PET/CT were performed on integrated PET/CT
scanners, either on a GE 64-slice Discovery
710 PET/CT scanner, or GE discovery Ml 64slice
PETCT (GE Healthcare, Waukesha, Wisconsin,
USA) or a Siemens 64-slice Biograph mCT
PET/CT scanner (Siemens Medical Systems,
Erlangen, Germany) using institutional stan-
dard protocol. Low-dose CT was performed
with tube-current modulation with intravenous
contrast.

Pelvic mpMRI protocol

All imaging studies were performed with an
endorectal coil using either 1.5T or 3.0T mag-
nets, or without an endorectal coil using 3T
magnets, following a standard institutional pro-
tocol. The sequences included are 3-plane
localizer, 3-plane small field-of-view (FOV) T2,
axial T1 small FOV, axial Diffusion weighted
imaging (DWI) small FOV, whole pelvis axial T1
pre-contrast, whole pelvis axial DWI, and small
FOV axial 3D Dynamic contrast enhancement
(DCE).

Image interpretation

For each eligible patient, we compared the
lesions included in the pelvis FOV of the mpMRI
and the PET/CT. Images of ¥F-DCFPyL PET/CT
and mpMRI were re-reviewed by all investiga-
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Table 1. Patient clinical characteristics

Age (years)

Median 67

Range 50-84
Total Gleason Score (Highest grades) Patients (N = 57)

10 1

9 19

8 8

7 25

6 3

Unknown 1
PSA at PET (ng/ml)

Median 3.2

Range <0.1-71.7

tors with blind to the original reports and classi-
fied as concordant or discordant. The initial
interpretation of the 8F-DCFPyL PET/CT was
performed by a group of 10 board certified
nuclear medicine physicians. The initial inter-
pretation of pelvic mpMRI was performed by a
group of 40 board certified and fellowship
trained body radiologists proficient in the
Prostate Imaging Reporting and Data System
(PI-RADS) v2.1 reporting methodology as
established by the American College of
Radiology.

Independent re-analysis was performed by two
fellowship-trained abdominal imaging radiolo-
gists and two nuclear medicine trained radiolo-
gists who were blinded to clinical information
and other imaging. The two abdominal radiolo-
gists (TN and PB) have 5 and 22 years of MRI
interpretation, respectively, while the two
nuclear medicine radiologists (YL and GX) both
have over 10 years of experience in PET imag-
ing interpretation.

The review of mpMRI studies include assess-
ment of significant lesions in the prostate bed,
local organ involvement, pelvic nodal metasta-
ses, and skeletal metastases. Evaluation of
prostate bed lesions include assignment of a
likert or PI-RADS score for likelihood of a clini-
cally significant lesion. A likert or PI-RADS score
of 4 or 5 in the prostate bed were considered
positive. Meanwhile, the assessment of nodal
metastases was largely based on nodal size,
morphology, and asymmetry. Asymmetrically
enlarged lymph nodes with abnormal morphol-
ogy such as round configuration and heteroge-
neous signal were typically considered positive.
In general, pelvic lymph nodes with short axis
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less than 8 mm were considered negative
unless atypical MRI morphologic features were
present. Equivocal lymph nodes were also
noted in data collection and considered nega-
tive in data analysis. Likewise, abnormal skele-
tal lesions were identified on mpMRI and con-
sidered positive in data analysis. Identification
of equivocal lesions was made and considered
negative in the statistical analysis.

On *8F-DCFPyL PET/CT scans, any lesion with
distinct, nonphysiological focal tracer uptake
higher than adjacent normal soft tissue back-
ground was counted as positive.

Pelvic lesion-based comparison was made
among every investigator’s independent review
result and original reports. Any positive and dis-
crepancy imaging findings among investigators,
or discrepancy with original reports were dis-
cussed and independently assessed by board
certified and fellowship trained body radiologist
and nuclear medicine physician. Consensus
among investigators was reached after this
subsequent review and minimal 5 months fol-
low-up till June 30, 2022, based on all the avail-
able imaging, pathology, and clinical data.
Corresponding patient, tumor characteristics
and PSA levels within 30 days of PET/CT or
MRI from electronic medical records were
recorded.

Statistical analysis

Pelvic lesion-based comparison of the two
imaging modalities was performed by a two-
sided exact McNemar test [14]. A p value of <
0.05 was considered statistically significant.
Exact 95% confidence intervals (Cls) were cal-
culated for diagnostic performance measures
including sensitivity, specificity, positive predic-
tive value (PPV) and negative predictive value
(NPV). Analysis was performed using statistical
software R (version 4.2.1) and Excel for
Microsoft 365.

Results

A total of 57 patients with 57 eligible paired
exams were analyzed. The median age of the
patient cohort was 67 years (range, 50-84).
The Gleason scores and PSAs within 30 days of
MRI and *®F-DCFPyL PET/CT exam were docu-
mented. The median PSA near the time of
18F-DCFPyL PET/CT was 3.2 ng/mL, range of <
0.1-71.7 ng/mL. The patient’s clinical charac-
teristics were summarized in Table 1. The
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Total eligible patients (N= 57)

Concordant PET/CT and MRI Discordant PET/CT and
{n=43) MRI (n=14)

Concordant

Concordant
positive (n=33)
Positive prostate Bl Positive node
bed (n=29) (n=16)
Positive bone |
lesion(s) (n=9)

False positive bone J
lesion (n=1)

negative (n = 10)

Prior prostatectomy _| Prior hormonal

(n=7) therapy (n=2)

Prior local therapy _ |
(n=1)

Figure 1. Patient based analysis: con-
cordant cases.

Figure 2. A 66-year-old man with Gleason 7 (4+3) prostate adenocarcinoma underwent radical prostatectomy and
pelvic bilateral lymph nodes dissection, with positive margin and 1/31 positive lymph node, presented with postop
rising PSA to 0.2 ng/ml. *8F-DCFPyL PET/CT (A: Fused axial **F-DCFPyL PET/CT; B: Axial CT) showed a PSMA avid
sclerotic focus in right L5 transverse process (arrows in A & B, SUVmax 3), with concordant abnormal findings on
mpMRI with low T1 signal (arrow in C: Axial T1 MRI). However, the lesion was later biopsy confirmed as benign.

paired studies were considered concordant if
there is no discrepancy between MRI and
18F-DCFPyL PET/CT findings, and discrepant if
there were any differences in findings regarding
the prostate bed, pelvic organs, nodal or skel-
etal metastases. Figure 1 illustrates the break-
down of concordant and discordant cases.

Patient-based analysis

Analysis of concordant cases: As demonstrat-
ed in Figure 1, 8F-DCFPyL PET/CT and mpMRI
have a good degree of concordance (43/57
or 75.4%). Among the concordant cases, 10
paired exams demonstrated concordant
negativity.
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Of the concordant positive paired exams (n =
33), 29/33 (87.9%) demonstrated disease in
the prostate bed, 16/33 (48.9%) demonstrated
positive pelvic nodal disease, and 9/33 (27.3%)
demonstrated positive pelvic bone lesion(s). It
was also noted that one concordant paired
exam demonstrated a false positive skeletal
lesion that was confirmed on biopsy (Figure 2).

Analysis of discordant cases: An analysis of the
discordant paired exams (n = 14) was per-
formed stratified by the treatment status
(Figure 3).

Of the 2 patients who have not been treated for
prostate cancer (n = 2), 1 case of false negative
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Discordant PET/CT and MRI (n = 14)

Not treated ( n=2)

False (-) MRI for l False (+) MRI for
pelvic node (n=1) prostatitis (n=1)

Treated (n=12)

Brachytherapy (n=2)

Faise () MRI for JV Falsa (3 MRIlfor pelvic
metastasis due to fociness sl
small FOV (n=1)

Figure 3. Patient based analy-
sis: discordant cases.

False (-) MRI for l False (-) PSMA for
pelvic node (n=3) prostatectomy bed recurrence
(n=2)

False (-) MRI for
pelvic node (n=3)
False (+) MRI for treated
bone lesions (n=4)

Figure 4. A 66-year-old man with recent outside institution diagnosis of prostate cancer had abnormal findings on
pelvic mpMRI (A & C: Axial T2 MRI; B & D: Axial T1 post contrast MRI); showing low T2 signal intensity and enhancing
lesions in left base peripheral zone (short arrows in A & B, measures about 1.3 x 1.2 cm) and right apical peripheral
zone (long arrows in C & D, measures about 1.8 x 1 cm). The patient underwent a *F-DCFPyL PET/CT (E: *®F-DCFPyL
PET MIP; F & G: Fused axial *®F-DCFPyL PET/CT) 5 days later with PSA of 3.8 ng/ml at time of *®F-DCFPyL PET/CT.
The 8F-DCFPyL PET/CT showed PSMA avid lesion in the left peripheral zone (short arrows in E & F, SUVmax 6.8),
but not the right apical lesion seen on mpMRI (long arrow in G, with background uptake of SUVmax 2.8). Biopsy
confirmed the Gleason 7 (4+3) prostate adenocarcinoma in left peripheral zone (short arrows in A, B, E, F), but
prostatitis in right apical gland (long arrows in C, D, G).

MRI for pelvic nodal disease and 1 case of false
positive MRI due to underlying prostatitis
(Figure 4) were identified.

Of patients with prior prostatectomy (n = 4), 3
cases had false negative MRI for pelvic nodal
disease and 2 cases had false negative
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18F-DCFPyL PET/CT for recurrence in the pros-
tatectomy bed. One representative case was
shown in Figure 5.

Of patients who underwent prior brachytherapy
treatment (n = 2), we identified 1 case of false
negative MRI for nodal metastasis in the left

Am J Nucl Med Mol Imaging 2022;12(6):166-179



BE-DCFPyL PET/CT versus pelvic MRI

Figure 5. A 64-year-old man with Gleason 8 (4+4) prostate adenocarcinoma, status post prostatectomy with post-
operative rising PSA of 2.4 ng/mL on the day of *F-DCFPyL PET/CT (A: Fused axial *®F-DCFPyL PET/CT; B: Axial 8F-
DCFPyL PET; C: Fused coronal *F-DCFPyL PET/CT) and pelvic mpMRI (D: Axial T1 post contrast MRI; E: Axial ADC
MRI; F: Coronal T2 MRI). The *®F-DCFPyL PET/CT didn’t reveal any suspicious lesion, while the same day mpMRI
revealed a 1 cm focus to the right of the vesicourethral anastomosis showing abnormal enhancement (arrow in D),
with mild restricted diffusion (arrow in E) and low T2 signal (arrow in F), suggestive of tumor recurrence. The focus
couldn’t be identified at retrospective analysis of the *8F-DCFPyL PET/CT, partially due to the intense urinary activity

in this region (A-C).

peri-anal ischioanal fossa region due to small
field of view and 1 case of false negative MRI
for multiple pelvic nodal metastasis (Figure 6).

Of patients with prior hormonal and/or focal
therapy (n = 6), 3 cases had false negative MRI
for pelvic nodal disease, 4 cases had false pos-
itive MRI for treated metastatic bone lesion
(representative case shown in Figure 7), 1 case
had false negative MRI for bone metastasis
(Figure 8), and 2 case had false negative MRI
for residual disease in the prostate bed with
one of the 2 cases showed false negative MRI
for both prostate bed and pelvic lymph node
(Figure 9).

Lesion-based analysis

On lesion-based comparison analysis, we cate-
gorized the positive lesions into 3 groups: pros-
tate bed, pelvic lymph nodes and bone lesions.
The direct extraprostatic extension, neurovas-
cular invasion, local organ invasion, as well as
seminal vesicle lesions were counted into pros-
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tate bed lesions. There was a total of 54 lesions
deemed as true positive in the prostate bed, 62
metastatic pelvic lymph nodes and 21 pelvic
bone metastases.

Table 2 contains statistical analysis of mpMRI
and *8F-DCFPyL PET/CT diagnostic perfor-
mance. In prostate bed, the mpMRI had a sen-
sitivity of 96% (95% Cl: 87%-100%), specificity
of 94% (95% Cl: 73%-100%), PPV of 98% (95%
Cl: 90%-100%), NPV of 89% (95% Cl: 67%-99%);
the *8F-DCFPyL PET/CT had a sensitivity of 96%
(95% Cl: 87%-100%), specificity of 100% (95%
Cl: 81%-100%), PPV of 100% (95% Cl: 93%-
100%), NPV of 90% (95% Cl: 68%-99%).

In pelvic lymph nodes, the mpMRI had a sensi-
tivity of 52% (95% Cl: 39%-65%), specificity of
100% (95% Cl: 91%-100%), PPV of 100%
(95% Cl: 89%-100%), NPV of 55% (95% Cl: 43%-
67%); the ¥ F-DCFPyL PET/CT had a sensitivity
of 100% (95% Cl: 94%-100%), specificity of
100% (95% CI: 91%-100%), PPV of 100%
(95% CI: 94%-100%), NPV of 100% (95% CI:
91%-100%).
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Figure 6. A 75-year-old man with Gleason 7 (3+4) prostatic adenocarcinoma, had history of renal transplant, re-
ceived brachytherapy. His PSA was 9.5 ng/mL one day prior to *¥F-DCFPyL PET/CT (A: ‘8F-DCFPyL PET MIP; B:
Fused axial 8F-DCFPyL PET/CT; C: Axial CT). 8F-DCFPyL PET/CT showed multiple PSMA-avid subcentimeter pelvic
lymphoadenopathy along the iliac chains, more on the left (small arrows in A). A representative 0.6 cm left external
iliac lymph node with intense PSMA avidity (block arrows in B & C, SUVmax 23.4). These lymph nodes resolved at
a 7-month follow up *8F-DCFPyL PET/CT (D: MIP; E: Fused axial PET/CT), when PSA dropped to < 0.1 ng/mL. The
subcentimeter pelvic lymph nodes had normal appearance on the concurrent pelvic mpMRI of the first *8F-DCFPyL
PET/CT, including the left external iliac lymph node (block arrow in F: Axial T1 MRI).

In bone lesions, the mpMRI had a sensitivity of 18F-DCFPyL PET/CT had a sensitivity of 100%
86% (95% Cl: 64%-97%), specificity of 73% (95% Cl: 84%-100%), specificity of 98% (95%
(95% Cl: 60%-83%), PPV of 50% (95% Cl: 33%- Cl: 92%-100%), PPV of 95% (95% CI: 77%-
67%), NPV of 94% (95% Cl: 84%-99%); the 100%), NPV of 100% (95% Cl: 94%-100%).
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Figure 7. A 69-year-old man with Gleason 7 (3+4) prostatic adenocarcinoma had cryoablation and was on leuprolide
and apalutamide. He had rising PSA of 2.4 ng/mL two days prior to *®F-DCFPyL PET/CT (A: ‘8F-DCFPyL PET MIP; B:
Fused axial *8F-DCFPyL PET/CT, C: Axial CT). Besides a known pelvic lymph node metastasis (arrowhead in A) being
PSMA avid, a sclerotic left L5 lesion (short arrows in A-C) showed PSMA avidity (SUVmax 5), while another sclerotic
focus in left posterior iliac bone was non-PSMA avid (long arrows in B & C). Both lesions showed low T1 signal and
enhancement on pelvic mpMRI (D & E: Axial T1 MRI; F & G: Axial T1 post contrast MRI) performed 30 days later
when PSA rose to 3.2 ng/mL and were interpreted as being positive when blinded with *¥F-DCFPyL PET/CT and
medical information. The L5 lesion was deemed as true positive (short arrows in D & F), while the left iliac bone le-
sion being false positive (long arrows in F, G) on mpMRI.

Figure 8. An 84-year-old man with Gleason 9 (4+5) prostate adenocarcinoma had known multiple bone metastasis
and was on therapy with abiraterone/prednisone. His PSA dropped from 3.51 ng/mL to 1.7 ng/mL in 2 months at
time of *®F-DCFPyL PET/CT (A: *¥F-DCFPyL PET MIP; B: Fused axial *8F-DCFPyL PET/CT; C: Axial CT) and mpMRI (D:
Axial DWI MRI; E: Axial T1 MRI). The bone metastases were PSMA avid (short and long arrows in A), but 3 small
PSMA avid lesions were missed on mpMRI, including a subtle sclerotic lesion in the right iliac bone (SUVmax 33.6,
long arrows in A-E). Retrospectively, the right iliac bone lesion measured about 4 mm on mpMRI with high signal on
DWI with restriction diffusion (long arrows in D) and low T1 signal (long arrow in E), suggestive for bone metastasis.

tion of clinically significant prostate cancer in
patients who have not been treated, thereby
lowering the rate of unnecessary biopsy. With
high tissue contrast, mpMRI is highly accurate

Exact McNemar’s test for paired data suggest-
ed that in diagnostic performance between
18F-DCFPyL PET/CT and MRI was not statisti-
cally significant in prostate bed (p-value =
1.00), but significantly in pelvic lymph nodes in the primary staging of prostate cancer and
(p-value < 0.0001) and bone lesions (p-value = characterization of the local disease extent.
0.0026). Some studies have demonstrated the superior
performance of mpMRI to 8Ga-PSMA PET/CT
in the setting of low-intermediate risk prostate
cancer [15]. MpMRI is also indicated in the set-

Discussion

Over the years, mpMRI has been widely accept-
ed for its accuracy and specificity in the detec-
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ting of suspected local recurrence after prosta-
tectomy, biochemical recurrence after radia-
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Figure 9. A 58-year-old man with Gleason 7 (3+4) prostatic adenocarcinoma treated with leuprolide, abiraterone
and radiation. He had rising PSA of 2.9 ng/mL on the same day of *®F-DCFPyL PET/CT (A: *®F-DCFPyL PET MIP; B & C:
Fused axial *8F-DCFPyL PET/CT; D: Axial CT) and mpMRI (E: Axial T2 MRI; F: Axial T1 MRI; G: Axial ADC MRI). A PSMA
avid 0.4 cm interaortacaval LN at level of bifurcation (SUVmax 14.7, short arrows in A, B & D) appeared as normal
on mpMRI (short arrow on F). The PSMA avid tumor recurrence in the left paramidline peripheral zone (SUVmax 5.7,
long arrows in A & C), was missed on mpMRI but retrospectively correlated a subcentimeter lesion with low T2 signal

(long arrow in E) and diffusion restriction (long arrow in G), suggestive for malignancy.

Table 2. Lesion based pelvic mpMRI and 8F-DCFPyL PET/CT diagnosis performance

Recurrence/Metastases+

Recurrence/Metastases-

MRI+ MRI-* MRI+ MRI-
Prostate Bed PET/CT+ 50 2 0 0
PET/CT- 2 0 1 17#
Lymph nodes PET/CT+ 32 30 0 0
PET/CT- 0 0 0 37#
Bone PET/CT+ 18 3 1 0
PET/CT- 0 0 17 48*

“: Including the intermediate/equivocal lesions on mpMRI, which were analyzed as negative. *: Indicating the number of pa-

tients with negative findings.

tion therapy, and can be used to guide targeted
biopsy using MRI/US fusion technology. How-
ever, the diagnostic performance of mpMRI
may be decreased in the post-treatment set-
ting due to therapy-induced morphologic and
dynamic functional changes [16].

Currently, majority of the published clinical
PSMA-based PET/CT studies are based on
68Ga-PSMA-11 PET/CT. Many studies showed
the efficacy of PSMA PET/CT in the restaging of
disease, with up to > 90% sensitivity if PSA is >
1 ng/mL [17]. PSMA-based PET/CT has the
added theranostic benefit of being coupled
with lutetium-177 PSMA targeted therapy in
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patients with metastatic castrate-resistant
prostate cancer [18]. Some limitations of PSMA
include false positivity from normal ganglia and
neovasculature of other tumors or benign etiol-
ogies [4]. Additionally, some prostate cancers
are non-PSMA producing such as poorly differ-
entiated carcinomas and those with neuroen-
docrine dedifferentiation, therefore not well-
detected by PSMA-based PET/CT [19]. Since
the recent FDA approval, PSMA-based *8F-
DCFPyL PET/CT has been increasingly used in
routine clinical practice for the evaluation of
prostate cancer. Given its satisfying imaging
quality, commercial availability, and favorable
technical profile, *¥F-DCFPyL PET/CT has gain
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popularity over ®8Ga-PSMA-11 PET/CT. However,
due to its infancy stage of clinical use, little is
known regarding its diagnostic performance
over other well-established imaging modalities,
such as pelvic mpMRI.

Our study demonstrated 8F-DCFPyL PET/CT
and mpMRI have a fairly good degree of con-
cordance on patient-based analysis (43/57,
75.4%). Of the 14/57 (24.6%) discordant cases,
10 cases had false negative MRI for subcenti-
meter pelvic nodal metastases, indicating lim-
ited sensitivity of MRI for subcentimeter nodal
disease. Further lesion-based analysis of the
discordant cases showed unique differences in
the performance of these two imaging tech-
niques. The *¥F-DCFPyL PET/CT demonstrated
significant higher sensitivity in detecting pelvic
lymph node metastases, especially in the sub-
centimeter sized lymph nodes. For bone metas-
tasis, 8F-DCFPyL PET/CT showed better capac-
ity in differentiating treated versus active
metastasis (Figure 7).

For primary lesion detection in the prostate
bed, although the two imaging modalities
showed similar diagnostic performance in our
patient cohort, it is generally thought that
mpMRI has intrinsic advantage in soft tissue
anatomic evaluation over PET/CT, especially
regarding the intra- and extra-prostatic disease
extent, local invasion of the rectal and bladder
wall, neurovascular bundle, and seminal vesi-
cles. However, *¥F-DCFPyL PET/CT may have
increased specificity in the detection of signifi-
cant prostate cancer in patients who have not
been treated. As seen in Figure 4, mpMRI iden-
tified a lesion in the right prostate apex, pro-
spectively deemed as a PI-RADS 4 lesion, dis-
cordant with PET/CT findings. A retrospective
evaluation with pathologic correlation revealed
that this was focal prostatitis mimicking a pros-
tate malignant lesion, resulting in a false posi-
tive mpMRI. This suggests superior specificity
of PSMA PET/CT to mpMRI in the detection
of clinically significant disease in untreated
patients. In the primary staging of intermedi-
ate-high risk patients, this argues that PSMA
PET/CT may have a complementary role and
increase diagnostic accuracy.

In our study cohort, of the patients who had a
prior prostatectomy in the discordant group (n
=4), 2/4 patients had false negative *®F-DCFPyL
PET/CT for recurrence in the prostatectomy
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bed. As shown in Figure 5, the intense urinary
activity on 8F-DCFPyL PET/CT limited the eval-
uation of early recurrence in prostate bed. And
recurrence was only seen on mpMRI in vesico-
urethral junction in prostatectomy bed. As pre-
viously described in the literature, recurrent
disease post-prostatectomy is most commonly
seen at the vesicourethral anastomosis [20],
and often only detected on post-contrast
sequence MRI [21]. Thus, mpMRI may be supe-
rior to PSMA-based *®F-DCFPyL PET/CT for the
detection of local recurrence in the prostatec-
tomy bed in the setting of rising PSA but nega-
tive findings on *8F-DCFPyL PET/CT. Alternative-
ly, another FDG-approved PET tracer Fluciclo-
vine PET/CT would help in this scenario due to
its minimal to none urinary activity [22].

Conversely, we identified PSMA avid early recur-
rence on *®F-DCFPyL PET/CT which was deemed
as negative on mpMRI due to post-treatment
change from external beam radiation (Figure
9), or brachytherapy. As previously demonstrat-
ed in other studies, post-therapeutic changes
from focal therapy can limit the assessment of
recurrence due to induction prostatic architec-
tural changes that overlap with tumor appear-
ance [23]. Hormonal therapy can induce glan-
dular atrophy and decrease glandular vascu-
larity, making interpretation more difficult [24].
Metallic brachytherapy capsules can induce
significant susceptibility artifacts, distorting
the DWI sequence and therefore limiting the
evaluation of recurrence in the prostate bed
[25].

On the other hand, false positive mpMRI is not
uncommon in the post-brachytherapy setting
as a result of prostatitis, hemorrhage, or dys-
plasia [26]. Effectively, PSMA-based ‘8F-DCFPyL
PET/CT may play a crucial role in the detection
of recurrence in the prostate gland in these
specific clinical settings. Review of literature
demonstrates inter-reader variability with mod-
est sensitivity of mpMRI for detection of recur-
rence in the post-brachytherapy setting [27].
Additionally, the accuracy of mpMRI is lower in
post low-dose-rate brachytherapy versus high-
dose-rate brachytherapy [27]. This again under-
scores the limited role of mpMRI in the post-
treatment setting and suggests that PSMA may
have a preferred role in the detection of recur-
rence post brachytherapy.
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As expected, there is a high degree of uncer-
tainty for the detection of nodal pathology with
MRI. Using widely adopted size threshold (8
mm in short axis) or asymmetry, we missed a
significant number of cases with metastatic
pelvic lymph nodes in 10 patients (10/57),
especially those subcentimeter lymph node
metastases. As shown in Figure 6, a patient
with many PSMA positive subcentimeter lymph
node metastases were missed on mpMRI. MRI
diagnostic confidence is increased when the
lymph node is obviously enlarged, abnormal in
morphology, or asymmetrically prominent, how-
ever, the sensitivity remains suboptimal. PSMA-
based PET/CT is significantly more sensitive
than MRI for the detection of pathologic nodal
disease because of its high lesion-to-back-
ground contrast. Our study demonstrates that
PSMA-based *¥F-DCFPyL PET/CT can detect
lymph nodes as small as 0.4 cm.

In the same discordant group of patients previ-
ously treated with brachytherapy (n = 2), we
identified a case of false negative mpMRI for
nodal metastasis in the left peri-anal ischio-
anal fossa region, but positive on *¥F-DCFPyL
PET/CT and was later confirmed through biop-
sy. Retrospective MRI evaluation shows that
the 1 cm lesion could only be seen in the large
field-of-view Axial T1 and T2 sequences, and
was not included in DWI and dynamic post-con-
trast imaging sequences due to smaller FOV.
This demonstrates inherent blind spots associ-
ated with the MRI technique, in which the read-
er may only focus on the anatomy within the
small FOV sequences and neglect other ana-
tomic regions on certain sequences. The large
number of sequences required for interpreta-
tion using mpMRI with variable FOVs may
detract the reader from maintaining focus and
accuracy.

In the setting of treated skeletal metastases,
mpMRI can effectively identify skeletal lesions
but is unable to distinguish their biological
activity, specifically whether the disease is still
active and requires continued treatment or
change in therapy. Conversely, PSMA-based
18F-DCFPyL PET/CT can characterize the lesions
in terms of their functional activity status,
which may play a more crucial role in guiding
therapy. In Figure 7, both the left S1 lamina and
left iliac bone lesions showed low T1 signal and
enhancement on mpMRI, and were deemed as
suspicious for prostate metastases on mpMRI.
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However, the PSMA avidity confirms a function-
al active prostate cancer. In the same patient,
additional bone lesions were identified without
PSMA avidity and retrospectively deemed as
treated disease.

Interestingly, of our 33 concordant positive
paired exams, we identified a case of concor-
dant false positive bone lesion on both
18F-DCFPyL PET/CT and mpMRI, as demon-
strated in Figure 2. The L5 lesion was subse-
quently biopsy confirmed as benign. This high-
lights the limitations of both imaging modalities.
While mpMRI can detect abnormal skeletal
lesions, it has limited specificity for distinguish-
ing benign vs. malignant nature, specifically in
small lesions such as the one depicted in this
example. Conversely, *®F-DCFPyL PET/CT is
highly sensitive and specific for the detection of
lesions characteristic of prostate metastases,
however, it is susceptible to false positive
results, as previously described in the literature
[28]. Some PSMA avid skeletal mimics of pros-
tate metastases include fractures, osteomyeli-
tis, fibrous dysplasia, Paget’s disease, or other
malignant metastases [28].

In the 10 paired exams of concordant negativi-
ty, with corresponding PSAs ranging from 0.2-
2.2 ng/mL. Of this group, we identified a dispro-
portionate number of cases with a history of
prior radical prostatectomy, 7/10 patients. Of
the remaining cases, 2/10 patients were previ-
ously treated with hormonal therapy and 1/10
patient underwent prior external beam radia-
tion therapy. It is puzzling whether the concor-
dant negativity is due to low PSA levels or sug-
gest inherent limitations of both imaging
modalities in the detection of recurrent disease
in biochemical recurrent patients, especially
post-prostatectomy patients. More research in
this specific population with fine-tuning of imag-
ing techniques would provide more insights.

Some limitations of our study include those
inherent of a single-center retrospective analy-
sis. It is worth noting that our patient cohort
may represent a selection bias as only interme-
diate-high risk patients and previously treated
patients with biochemical recurrence were
included, partially due to our referring medical
oncologists’ practice preference. Further large
cohort prospective studies to include low-risk
category patients may offer more evidence
on the overall performance of PSMA-based
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8E-DCFPyL PET/CT versus mpMRI. Additionally,
it is impossible and unrealistic to confirm every
positive lesion with histopathology.

Conclusion

Our retrospective analysis from the intermedi-
ate-high risk and biochemical recurrent patient
cohort, showed PSMA-based 8F-DCFPyL PET/
CT has better diagnostic performance in de-
tecting metastatic nodal and bone disease.
18F-DCFPyL PET/CT is superior than mpMRI in
detecting subcentimeter lymph node metasta-
ses, and differentiating treated versus active
metastatic bone lesions.

Although no significant difference in diagnostic
performance in detecting disease in prostate
bed, *8F-DCFPyL PET/CT and pelvic mpMRI may
have complementary benefits depending on
specific clinical scenarios. The mpMRI has
intrinsic advantage in soft tissue anatomic
evaluation over PET/CT, especially regarding
the intra- and extra-prostatic disease extent.
Additionally, mpMRI may be superior to PSMA-
based *8F-DCFPyL PET/CT for the detection of
local recurrence in the prostatectomy bed in
the setting of rising PSA but negative PET/CT
findings. However, 8F-DCFPyL PET/CT may fur-
ther differentiate prostate cancer from mimics
such as prostatitis, post treatment changes
from prior brachytherapy, hormonal, and/or
local therapy. It is possible that both modalities
might be inherently limited in the setting of
post-prostatectomy with low PSAs, for which
more research data is needed. We think, when
coupled with mpMRI, PSMA-based *#F-DCFPyL
PET/CT could increase diagnostic confidence in
the detection of recurrent disease within the
prostate bed.
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