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In prostate cancer with biochemical failure after therapy, current
imaging techniques have a low detection rate at the prostate-
specific antigen (PSA) levels at which targeted salvage therapy is
effective. 1'C-choline and '8F-fluoromethylcholine, though widely
used, have poor sensitivity at low PSA levels. 8Ga-PSMA (Glu-
NH-CO-NH-Lys-(Ahx)-[68Ga-N, N'-bis[2-hydroxy-5-(carboxyethyl)
benzyllethylenediamine-N,N'-diacetic acid]) has shown promising
results in retrospective trials. Our aim was to prospectively compare
the detection rates of 68Ga-PSMA versus '8F-fluoromethylcholine
PET/CT in men who were initially managed with radical prostatec-
tomy, radiation treatment, or both and were being considered for
targeted therapy. Methods: A sample of men with a rising PSA level
after treatment, eligible for targeted treatment, was prospectively
included. Patients on systemic treatment were excluded. 68Ga-
PSMA, "8F-fluoromethylcholine PET/CT, and diagnostic CT were per-
formed sequentially on all patients between January and April 2015,
and the images were assessed by masked, experienced interpreters.
The findings and their impact on management were documented,
together with the results of histologic follow-up when feasible.
Results: In total, 38 patients were enrolled. Of these, 34 (89%) had
undergone radical prostatectomy and 4 (11%) had undergone radi-
ation treatment. Twelve (32%) had undergone salvage radiation treat-
ment after primary radical prostatectomy. The mean PSA level was
1.74 + 2.54 ng/mL. The scan results were positive in 26 patients
(68%) and negative with both tracers in 12 patients (32%). Of the 26
positive scans, 14 (54%) were positive with 88Ga-PSMA alone, 11 (42%)
with both '8F-fluoromethylcholine and 88Ga-PSMA, and only 1 (4%) with
18F-fluoromethylcholine alone. When PSA was below 0.5 ng/mL,
the detection rate was 50% for 68Ga-PSMA versus 12.5% for 18F-
fluoromethylcholine. When PSA was 0.5-2.0 ng/mL, the detection
rate was 69% for 88Ga-PSMA versus 31% for '8F-fluoromethylicholine,
and when PSA was above 2.0, the detection rate was 86% for 68Ga-
PSMA versus 57% for '8F-fluoromethylcholine. On lesion-based ana-
lysis, $8Ga-PSMA detected more lesions than 8F-fluoromethylcholine
(59 vs. 29, P < 0.001). The tumor-to-background ratio in positive
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scans was higher for 88Ga-PSMA than for '8F-fluoromethylcholine
(28.6 for 68Ga-PSMA vs. 9.4 for 8F-fluoromethylcholine, P < 0.001).
There was a 63% (24/38 patients) management impact, with
54% (13/24 patients) being due to $8Ga-PSMA imaging alone. His-
tologic follow-up was available for 9 of 38 patients (24%), and
9 of 9 68Ga-PSMA—positive lesions were consistent with prostate
cancer (58Ga-PSMA was true-positive). The lesion positive on
18F-fluoromethylcholine imaging and negative on 8Ga-PSMA imag-
ing was shown at biopsy to be a false-positive '8F-fluoromethylcholine
finding ((8Ga-PSMA was true-negative). Conclusion: In patients
with biochemical failure and a low PSA level, 88Ga-PSMA demon-
strated a significantly higher detection rate than '8F-fluoromethylcholine
and a high overall impact on management.
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Despite advances in surgical technique and radiotherapeutic
delivery, initial curative therapy will fail in a significant proportion
of men with prostate cancer (/). In those men with biochemical
failure after initial therapy, the currently available imaging techni-
ques (2,3) have a low detection rate at the levels of prostate-specific
antigen (PSA) at which targeted salvage therapy has optimal effect.
With regard to PET/CT, whereas !8F-fluoromethylcholine (4) and
HC-choline (5) remain the best validated tracers for detection of
recurrent prostate cancer (6,7), they have significant limitations that
preclude their effectiveness in patients with a low PSA level (8).
Recent retrospective data on the novel PET tracer %Ga-PSMA
(Glu-NH-CO-NH-Lys-(Ahx)-[%3Ga-N,N' -bis[2-hydroxy-5-(carboxyethyl)
benzyl]ethylenediamine-N,N’-diacetic acid]) have demonstrated
promising sensitivity and specificity for the detection of prostate
cancer in the setting of biochemical recurrence (9) and suggest that
this agent is likely to be more sensitive than '8F-fluoromethylcholine
or ""C-choline for the assessment of systemic spread (10,11). This
promising tracer relies on overexpression of prostate-specific
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membrane antigen (a transmembrane folate hydrolase) on the sur-
face of prostate cancer cells. This overexpression has been dem-
onstrated both locally and in metastatic lesions within bone, lymph
nodes, and soft tissue (/2,13).

The aim of this study was to prospectively compare the
detection rates and management impact of °*Ga-PSMA PET/CT
and '8F-fluoromethylcholine PET/CT in patients with prostate
cancer and a low but detectable PSA relapse after curative therapy.

MATERIALS AND METHODS

Study Design and Data Collection

Thirty-eight prostate cancer patients with a rising PSA level after
radical prostatectomy, radiotherapy (external beam or other), or both,
who were not yet on systemic therapy and were actively being
considered for further targeted therapy, were enrolled in the trial. No
target had been identified for treatment through clinical examination
or imaging. Patients on hormonal or systemic treatment were excluded.
Data on age, previous therapy, time since therapy, initial pathologic
findings (including T stage and Gleason score), PSA doubling time,
PSA at the time of scanning, and prior imaging results were collected at
enrollment. The trial was approved by the Institutional Human Research
and Ethics Committee, and informed consent was obtained from all
participants.

Scan Acquisition

Both the '8F-fluoromethylcholine and the ®8Ga-PSMA were pro-
duced onsite with good-laboratory-practice—compliant procedures using
an automated radiopharmacy cassette (Trasis S.A.). Radiopharmacy
quality control was undertaken using a high-pressure liquid chromatog-
raphy method.

I8F-fluoromethylcholine PET/CT and then °*Ga-PSMA PET/CT
plus diagnostic contrast-enhanced abdominopelvic CT were per-
formed within 30 d. The diagnostic CT scan was embedded within
the attenuation-correction CT scan for the clinically indicated
I3F-fluoromethylcholine scan but was separately reconstructed by stan-
dard CT methods and separately interpreted for the purposes of the study.

The routine clinical protocol was followed (for '3F-fluoromethyl-
choline, a 3.5 MBq/kg dose and a 10-min dynamic pelvic acquisition
plus a 20-min static whole-body acquisition; for °*Ga-PSMA, a 2.0
MBq/kg dose and whole-body scanning 45 min after injection).
Whole-body images were acquired from the vertex to the knees.

PET/CT was performed using an Ingenuity time-of-flight PET/64-slice
CT scanner (Philips). For ®3Ga-PSMA, unenhanced CT was performed
45 min after tracer injection using the following CT parameters: 2-mm
slice thickness, 2-mm increment, soft-tissue reconstruction kernel, 120 keV
and 50 mAs, 0.828 pitch, 600-mm field of view, and 512 matrix.
Immediately after CT scanning, a whole-body PET scan was acquired
for 2 min per bed position. For '8F-fluoromethylcholine PET/CT
scans, low-dose and modulated diagnostic CT with intravenous con-
trast material was performed. The initial low-dose CT scan was acquired
immediately before injection of '8F-fluioromethylcholine using the fol-
lowing parameters: 2-mm slice thickness, 2-mm increment, soft-tissue
reconstruction kernel, 120 keV and 50 mAs, 0.828 pitch, 600-mm field
of view, and 512 matrix. '8F-fluoromethylcholine was injected simulta-
neously with the PET acquisition of 1 bed position for 10 min, acquired
in list mode to obtain dynamic reconstruction. Immediately afterward,
modulated diagnostic whole-body CT with intravenous contrast material
(vertex to midthigh) was performed with the following parameters:
2-mm slice thickness, 2-mm increment, soft-tissue reconstruction kernel,
120 keV and 50-350 mAs, 0.828 pitch, 600-mm field of view, and
512 matrix. The whole-body PET scan was then acquired for 2 min
per bed position. For both °3Ga-PSMA and !3F-fluoromethylcholine
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scans, the emission data were corrected for randoms, scatter, and decay
using the body-dynamic.xml and body.xml reconstruction protocols
(Philips). All images were viewed and reported using Fusion Viewer
(Philips).

Image Interpretation

The PET images were interpreted by 2 experienced nuclear
medicine physicians who did not know the clinical or imaging results.
Data for both the '8F-fluoromethylcholine and the 8Ga-PSMA scans
were analyzed visually and semiquantitatively. Visual analysis included
a 4-point certainty scoring scale, as well as site and size of lesions.
Semiquantitative analysis was performed using an automated maximum
standardized uptake value for both '3F-fluoromethylcholine and °%Ga-
PSMA. No direct comparison was attempted. Instead, tumor-to-back-
ground ratios (TBRs) were determined for each lesion on both the
%8Ga-PSMA and the '8F-fluoromethylcholine images. TBR was estab-
lished by placing a 2-dimensional region of interest in the pelvis and
measuring the maximum standardized uptake value of background fat
within the area. This value was then used as the denominator for the
maximum standardized uptake value of the lesion, resulting in TBR.
The diagnostic CT results were interpreted separately by an experienced
radiologist who did not know the PET results or clinical information.

Follow-up and Patient Management

Treating physicians were asked to report on the management plan
prior to and subsequent to each PET scan. Changes in management
after the '8F-fluoromethylcholine and %Ga-PSMA results became
known were classified as none, minor (change in delivery or site of
selected treatment), or major (change in selected treatment). Detailed
questions were posed on the type of management undertaken on the
basis of the imaging results and whether %¥Ga-PSMA had an added
impact over '8F-fluoromethylcholine on management. All clinical data,
along with any added value of imaging, were considered by treating
physicians in defining further treatment. Histopathologic follow-up
results were gathered when available.

Statistical Analysis

McNemar testing was used to analyze scan positivity at different
PSA levels (0-0.5, 0.5-2.0, and 2.0-12.0 ng/mL). Pearson correlation
and stepwise regression analysis were used to identify the determi-
nants of scan positivity. PSA at the time of scanning, PSA doubling
time, Gleason score, age, initial treatment, and years from treatment
were included in the analysis. Wilcoxon signed-rank testing was used
for lesion-based analysis and management-impact analysis. Two-
tailed, paired ¢ testing assuming unequal variance was used to analyze
and compare TBR ratios between scans. PSA doubling time was cal-
culated only for patients with a PSA level above 0.2 according to
standard formulas, based on at least 2 PSA values separated by at least
3 mo within 1 y after recurrence and no adjuvant radiation or hormonal
therapy before recurrence. Statistical analysis was performed with
SPSS, version 21 (IBM).

RESULTS

The characteristics of the 38 patients are presented in Table 1.
The primary treatment was radical prostatectomy in 34 patients
(89%) and radiotherapy in 4 patients (11%). Twelve patients
(32%) had undergone salvage radiotherapy after radical prostatec-
tomy. The mean PSA level was 1.72 ng/mL (range, 0.04-12 ng/mL),
and 30 patients (79%) had a PSA level of 2.0 ng/mL or less at the
time of imaging. The mean PSA doubling time was 15.6 mo (range,
2.6-111.2 mo) and was calculated in 31 patients (insufficient data or
low absolute PSA levels in the other 7 patients).

Overall, 26 patients (68%) had positive scan results. Of these
26, 14 (54%) were positive with %8Ga-PSMA alone, 11 (42%) with
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TABLE 1
Patient Characteristics and Preimaging Data
Characteristic Data
Age ()
Mean 68
Range 54-81
PSA at time of scan (ng/dL)
Mean + SD 1.72 £ 2.54
Range 0.04-12.0
PSA doubling time (mo)
Mean = SD 15.6 + 22.1
Range 2.6-111.2

Initial treatment (n)
Radical prostatectomy 34/38 (89%)
4/38 (11%)

12/38 (32%)

Radiotherapy*
Surgery + salvage radiotherapy
PSA at diagnosis (ng/dL)

Mean + SD 9.7 £4.9
Range 2.8-20.2
Years since diagnosis
Mean 7
Range 1-18

Gleason score (n)
6-7
8-9

Risk groupT (n)

23/38 (61%)
15/38 (39%)

Intermediate
High

11/38 (24%)
27/38 (76%)

*External-beam radiation therapy or brachytherapy.
TAccording to European Association of Urology guidelines.

both 8F-fluoromethylcholine and °®Ga-PSMA, and only 1 (4%)
with '8F-fluoromethylcholine alone (subsequently confirmed as
false-positive on biopsy). Overall, 12 of the 38 scans (32%) were
negative with both tracers.

The most significant predictor of a positive PET result for both
I18F-fluoromethylcholine and %8Ga-PSMA was PSA at the time of
imaging (P < 0.001). In men with a PSA level below 0.5 ng/mL,
50% of scans were positive with ®8Ga-PSMA versus 12.5% with
I8F-fluoromethylcholine (P = 0.03). When PSA was 0.5-2.0 ng/mL,
71% were %¥Ga-PSMA—positive and 36% were '8F-fluoromethylcholine—
positive (P = 0.02). When PSA was above 2.0 ng/mL, 88% were
%8Ga-PSMA-—positive and 63% were '3F-fluoromethylcholine—positive

(Table 2). Additionally, 8Ga-PSMA identified a higher number of
lesions in every PSA cohort than did '3F-fluoromethylcholine (Fig. 1).
Overall, ®¥Ga-PSMA detected more lesions than '®F-fluoromethylcholine
(59 vs. 29, P < 0.001). More lesions (Fig. 2) were identified
locoregionally, in lymph nodes and bone, with 93Ga-PSMA. Local
lesions occurred both in radiotherapy patients (Fig. 3) and in
radical prostatectomy patients. Uptake in residual radiotreated
prostate tissue was detected on a single '3F-fluoromethylcholine
scan and on three °®Ga-PSMA scans. For radical prostatectomy
patients, seminal vesicle uptake was detected in 3 scans on solely
68Ga-PSMA (!8F-fluoromethylcholine-negative, 4Ga-PSMA~—
positive). Finally, in a radical prostatectomy patient, the prostate bed
was positive with %Ga-PSMA but negative with 'F-fluoromethylcholine.
Qualitative evaluation of the PET scan and the 2-mm-thick enhanced-
CT slices was used to differentiate between activity within the
urine and activity within the pelvis. With lesion-based analysis, only
PSA at the time of scanning correlated significantly with total num-
ber of lesions on ®8Ga-PSMA (P < 0.001) or '8F-fluoromethylcholine
(P = 0.002). There was no significant correlation between PSA
doubling time or Gleason score and the detection rate of either
I18F-fluoromethylcholine or %¥Ga-PSMA. On diagnostic enhanced
CT, no lesions were considered definitely positive.

After imaging, there was a major or moderate impact on management
in 24 cases (63%) (Fig. 4), 54% (13/24) of which were attributable to
the findings on %®Ga-PSMA imaging alone (Fig. 5). In the 11 of 24
patients (46%) for whom both '8F-fluoromethylcholine and %3Ga-
PSMA had an impact, the %Ga-PSMA results caused an additional
change in management for 4 (36%). In no case was management
changed on the basis of the results of '®F-fluoromethylcholine alone.
In summary, ®Ga-PSMA imaging accounted (either alone or in con-
cordance with '8F-fluoromethylcholine) for the entire impact on man-
agement in our patient cohort (24/38 for 8Ga-PSMA vs. 11/38 for
18F-fluoromethylcholine, P < 0.001). %8Ga-PSMA TBR was higher
than '8F-fluoromethylcholine TBR in scans with positive findings
(Fig. 6). The mean TBR was 9.4 for '8F-fluoromethylcholine but
28.6 for ®®Ga-PSMA (P < 0.001). Mean uptake in fat was similar
between the two types of scan (maximum standardized uptake values
of 0.3 for '8F-fluoromethylcholine and 0.26 for °8Ga-PSMA).

Histopathologic confirmation was possible for 9 (24%) of
the 38 patients with positive findings on ®8Ga-PSMA or
I8F_fluoromethylcholine imaging. All 9 of the °8Ga-PSMA-
positive lesions that underwent biopsy were confirmed to be true-positive.
Of the 2 lesions that were '8F-fluoromethylcholine—positive, one was
true-positive. The other was false-positive with 8F-fluoromethylcholine
(and on MR imaging) and true-negative with *Ga-PSMA.

DISCUSSION

Our key finding was that in patients with rising PSA after
curative treatment, °®Ga-PSMA has a higher detection rate than

TABLE 2
Detection Rates of '8F-Fluoromethylcholine and $8Ga-PSMA
PSA level (ng/mL) 18F-fluoromethylcholine 68Ga-PSMA P
<0.5 12.5% (2/16) 50% (8/16) 0.03
0.5-2.0 36% (5/14) 71% (10/14) 0.02
>2.0 63% (5/8) 88% (7/8) 0.18
Total 32% (12/38) 66% (25/38) <0.001
18F_FLUOROMETHYLCHOLINE VS. °3GA-PSMA ¢ Morigi et al. 1187
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FIGURE 1. Total number of lesions detected for each patient with 18F-
fluoromethylcholine (FMC) and 68Ga-PSMA, ranked by ascending PSA
value.

I8F-fluoromethylcholine regardless of PSA level. This finding was
most evident in patients with low PSA levels (<0.5 ng/mL), with
50% of such patients having positive °®Ga-PSMA results. The
high sensitivity at low PSA levels has important implications for
the management of patients in whom PSA is rising after therapy
with curative intent (radical prostatectomy or radiation) (/4). There is
a paucity of published literature on ®¥Ga-PSMA in humans. Although
3 retrospective studies (9,11,15) demonstrated promising results, to
our knowledge no prospective studies have been published. The di-
agnostic value of ''C-choline and '8F-fluoromethylcholine is well
documented (6,16), and the use of these agents in the setting of
biochemical relapse is increasing (/7). However, both tracers lack
sensitivity at low PSA levels (8), and neither is yet standardized (/8).
Our results reinforce the limited sensitivity of '®F-fluoromethylcholine
at low PSA levels and suggest that ®8Ga-PSMA may more effectively
detect recurrent disease at low PSA levels. The value of treating re-
current prostate cancer at low PSA levels has recently been outlined in
European guidelines (/4) and is associated with a reduced incidence
of biochemical failure (/9).

Currently, men with low PSA levels who experience bio-
chemical relapse after radical prostatectomy often undergo
salvage radiotherapy to the prostatic bed even when there are no

40

OTotal FMC lesions = 29
35

®Total PSMA lesions = 59
30

N
o«

Number of lesions
- ]
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-
o

o

=

Local Bone Lymph nodes

FIGURE 2. Total number of '8F-fluoromethylcholine (FMC) and %8Ga-
PSMA-positive lesions per anatomic site, including prostate bed or
seminal vesicles (local), bone, or lymph nodes.
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FIGURE 3. A 70-y-old man with Gleason 7 prostate cancer treated
with radiation therapy who presented with rising PSA level (8.9) and PSA
doubling time of 9.5 mo. '8F-fluoromethylcholine (FMC) scan was neg-
ative, whereas %8Ga-PSMA scan demonstrated intense uptake in pros-
tate (maximum standardized uptake value, 4.5). Subsequent biopsy
confirmed local recurrence.

significant imaging findings. Hence, it is no surprise that, per the
nomogram of Stephenson et al. (20), only about half these men are
currently cured. Furthermore, in a few men salvage radiation treat-
ment may be harmful. Therefore, the high detection rate of *3Ga-
PSMA at low PSA levels—demonstrated in this trial—may benefit
management in patients with an early rise in PSA level after initial
treatment. On the basis of our findings, disease outside the prostate
bed is identified on ®3Ga-PSMA alone in up to 75% (6/8) of ®3Ga-
PSMA-—positive patients who would be eligible for salvage radiotherapy
of the prostate bed (those patients with a PSA level of <1.0 ng/mL).
The current clinical paradigm of either '®F-fluoromethylcholine-guided
or unguided salvage radiotherapy of the prostate bed would have
failed in these patients.

The superior sensitivity of ®8Ga-PSMA compared with
I8F-fluoromethylcholine was previously demonstrated in a single
retrospective study (/7), but there were important differences be-
tween that study population and ours. Most patients in our study had
a PSA level below 2.0 ng/mL, whereas the previous study had a mean
PSA level of 11.1 ng/mL and therefore was less able to demonstrate
an added benefit for 58Ga-PSMA over '®F-fluoromethylcholine at low
PSA levels. However, despite the difference in patient cohorts, both
studies demonstrated a statistically higher total number of lesions

® Major management impact of
PSMA alone (no FMC impact)

® Additional minor management
impact of PSMA over FMC
Management impact identical with
both FMC and PSMA

No management impact with
either FMC or PSMA

14/38

4/38

Overall management impact
for all imaging = 63% (24/38)

FIGURE 4. Impact on management. FMC = '8F-fluoromethylcholine.
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detected with %Ga-PSMA than with '8F-fluoromethylcholine in all
positive patients.

Our study found that when ®3Ga-PSMA was performed at low
absolute PSA levels, the impact on management was exceptionally
high. There are several reasons for this. First, when tumor recurred
in the prostate bed, potentially curative and directed salvage radi-
ation was delivered. Second, when oligometastatic disease was
present, targeted treatments such as stereotactic body radiotherapy
or lymph node dissection were used. Finally, when metastatic disease
was found with %Ga-PSMA (or less likely, with ®F-fluoromethylcholine),
systemic treatment was begun and the patient was spared from
undergoing salvage radiation to the prostatic fossa.

This study demonstrated a significantly higher TBR with ®3Ga-
PSMA than with '8F-fluoromethylcholine. Lesions detected with
%8Ga-PSMA were more than twice the intensity of those detected
with 8F-fluoromethylcholine, compared with background tissue.
The significantly higher TBR with ®¥Ga-PSMA allows easier iden-
tification of even very small lesions.

The major limitation of this trial was that not all positive
findings were confirmed histopathologically. Confirmation was
impaired by the small volume of individual lesions and the high
number of biopsy-inaccessible lymph node and bone recurrences.
In patients whose biopsy was successful, we could confirm
all °8Ga-PSMA findings as true-positive. At biopsy, one
I8F-fluoromethylcholine—positive (and MR imaging—positive)
lymph node that had been negative on ®®Ga-PSMA was found. The
aim of this trial was not to determine diagnostic accuracy but to
assess the detection rate of the 2 tracers at low PSA levels. Many
of these patients with disease identified on PET/CT will be un-
dergoing targeted therapy as part of their routine clinical care. We
intend to continue long-term follow-up of this cohort to document
response to therapy and confirm diagnostic accuracy.

Histopathologic confirmation was obtained in only 24% of
patients. However, it is remarkable that 100% of the °*Ga-PSMA—
positive lesions that underwent biopsy were true-positive and that
the single lesion positive with '8F-fluoromethylcholine and nega-
tive with ®3Ga-PSMA was of a reactive nature. Although this study
confirmed a high detection rate for ¥ Ga-PSMA at low PSA levels,

FIGURE 5. A 62-y-old man with Gleason 7 prostate cancer treated
with radical prostatectomy and salvage radiation who presented with
rising PSA level (0.4) and PSA doubling time of 8 mo. '8F-fluoromethyl-
choline (FMC) PET/CT findings were negative, whereas $8Ga-PSMA
PET/CT scan demonstrated single positive left obturator lymph node
(maximum standardized uptake value, 3.7). Subsequent biopsy con-
firmed prostate cancer recurrence.

I8F_FLUOROMETHYLCHOLINE Vs. ®8GA-PSMA o

FIGURE 6. A 70-y-old man with Gleason 7 prostate cancer treated
with radical prostatectomy who presented with rising PSA (12.0) and
PSA doubling time of 5.8 mo. Both '8F-fluoromethylcholine (FMC)
PET/CT and %8Ga-PSMA PET/CT were positive for nodal disease
(4 lesions positive on 8F-fluoromethylcholine imaging and 9 on %8Ga-
PSMA). However, TBR was higher for 8Ga-PSMA than for '8F-fluoro-
methylcholine (25.0 vs. 7.0 in this image of positive paracaval lymph node).
Biopsy confirmed nodal recurrence of prostate cancer.

further prospective trials addressing sensitivity and specificity are
urgently needed.

A further limitation of this trial was the small number of men
enrolled. Nevertheless, it is impressive that with such a small
cohort there was a statistically significant difference in detection
rates between ®3Ga-PSMA and '8F-fluoromethylcholine on both
a patient basis and a lesion basis. However, large, adequately
powered prospective trials are needed to better evaluate 8Ga-PSMA.

Though previously reported in publications on ''C-choline
(8,21) and more recently 8Ga-PSMA (22), a statistically signifi-
cant correlation between PSA doubling time, Gleason score, and
18F_fluoromethylcholine or ®®Ga-PSMA positivity was not found
in our study. This discrepancy is probably related to the low mean
PSA values of this patient cohort (<2.0 ng/mL) and the small
number of men enrolled. Calculation of the PSA doubling time
was possible for only 31 patients, therefore limiting statistical
analysis of this variable.

The development of ®®Ga-PSMA is at an early stage. Currently,
there are several different ®®Ga-PSMA ligands in clinical use and
under research (23), making extrapolation of these data across all
clinical sites problematic. Further product development, compar-
ative trials, and harmonization of tracer use are urgently needed.

CONCLUSION

In patients who have a low, rising PSA level and are being
evaluated for therapy with curative intent, *8Ga-PSMA PET/CT
demonstrated a significantly higher detection rate for recurrent
disease than '8F-fluoromethylcholine and had an impact on man-
agement in many patients. Although these findings need to be
confirmed in larger trials, this prospective trial suggests that
68Ga-PSMA PET/CT will be an effective imaging tool for early
detection of prostate cancer recurrence.
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