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Abstract: An elevated serum prostate-specific antigen (PSA) level alone cannot distinguish between local-regional
recurrences and distant metastases after treatment with curative intent. With available salvage treatments, it has
become important to localize the site of recurrence. 11C-Acetate PET/CT was performed in patients with rising PSA,
with statistical analysis of detection rates, sites/location of detection, PSA kinetics and comparison with other tracers (FDG and Choline). Correlation to biopsy, subsequent imaging and PSA response to focal treatment was also performed. 88% (637) of 721 11C-Acetate PET/CT scans performed were positive. There was a statistically significant
difference in PSA values between the positive and negative scans (P < 0.001 for mean difference) with the percentage of positive scans and PSA having a positive correlation. A PSA of 1.09 ng/mL was found to be an optimal cutoff.
PSAdT was significantly correlated with a positive scan only when the PSA was < 1.0 ng/mL. For this subgroup, a
PSAdT of < 3.8 months appeared significant (P < 0.05) as an optimal cutoff point. 11C-Acetate PET/CT demonstrates
a high detection rate for the site of recurrence/metastasis in biochemical relapsed prostate cancer (88% overall
detection rate, PPV 90.8%). This analysis suggests an optimal PSA threshold of > 1.09 ng/mL or a PSAdT of < 3.8
months when the PSA is below 1.0 ng/mL as independent predictors of positive findings.
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Introduction
Prostate cancer is the second most common
cancer in American men with the American
Cancer Society 2015 estimates for prostate
cancer of about 220,800 new cases of prostate cancer diagnosed and 27,540 deaths from
prostate cancer. About 1 man in 6 will be diagnosed with prostate cancer during his lifetime
and death from prostate cancer in American
men lags only behind lung cancer.
Regardless of the type of primary treatment for
prostate cancer, a significant proportion of
patients will experience relapse, occurring in
35-40% after radical prostatectomy [1, 2] and
external beam radiotherapy [3-5]. In these
patients, evidence of residual or recurrent disease is heralded by detectable or increasing
serum prostate-specific antigen (PSA) [6-11]-

also referred to as “biochemical relapse”. In
many cases, there is no or minimal evidence of
disease on standard imaging studies such as
MRI, CT, ultrasound and technetium bone
scans. A rising PSA causes significant anxiety
for both the patient and treating doctors.
Subsequent treatment decisions rely critically
on distinguishing between loco-regional relapse
in the prostate bed and adjacent soft tissues,
loco-regional relapse in lymph nodes, and distant metastases. Imaging with 18F fluorodeoxyglucose (FDG) positron emission tomography
(PET) is successful in other types of cancer, but
does not appear useful for prostate adenocarcinoma, primarily because prostate adenocarcinoma does not routinely exhibit a glycolytic
phenotype [12, 13]. Additionally, FDG tracer
excretion through the kidneys into the bladder
significantly obscures evaluation of the prostate bed.
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Table 1. Patient Characteristics
Entire Cohort
No. patients
Age, yrs
Range
Mean
Gleason score
5
6
7
8
9
10
Unknown
Prior Treatment
Prostatectomy
Duration since treatment (yrs)
Range
Mean/median
Radiation*
Duration since treatment (yrs)
Range
Mean/median
Prostatectomy + Radiation**
Duration since treatment (yrs)
Range
Mean/median
ADT¥
Cyrotherapy
HIFUΩ
PSA at imaging, ng/mL
Range
Mean/median
PSA Doubling Time, months
Range
Mean/median
PSA Velocity, ng/mL/yr
Range
Mean/median

721
41-91
70
5 (< 1%)
89 (12%)
332 (46%)
135 (18%)
127 (18%)
9 (1%)
24 (3%)
213 (30%)
0.2-27
5.98/4
251 (35%)
0.3-23
6.86/6
229 (32%)
0.2-27
8.8/7
18 (2%)
5 (< 1%)
5 (< 1%)
0.22-148
5.9/2.6
0.2-151
6.7/4.24
0.01-34.4
0.68/0.22

*External beam radiation and/or Brachytherapy. **Adjuvant or Salvage external beam radiation. ¥Androgen Deprivation Therapy. ΩHigh Intensity Focused Ultrasound.

Over the past few years, novel PET tracers have
been introduced to assist with the evaluation of
prostate adenocarcinoma. In addition to 11C or
18
F-choline, 11C-Acetate appears to be highly
promising. Various groups have tested the potential of 11C-Acetate PET imaging in prostate
adenocarcinoma [14-20] providing encourag2

ing results. We retrospectively evaluated the
performance of 11C-Acetate PET/CT at our institution in men with biochemical recurrence after
definitive treatment.
Methods
The study was approved by our institutional
review board for all patients undergoing
11
C-Acetate PET/CT imaging at our institution.
Male patients with histologically proven prostate adenocarcinoma and PSA biochemical
recurrence were imaged with 11C-Acetate PET/
CT from May 2011 through December 2015.
Recurrence in the post-surgical setting was
defined as a PSA level greater than 0.2 ng/mL
on the 2 most recent PSA assessments. For
patients who received external beam radiation
or brachytherapy, recurrence was defined by
three consecutive rises in PSA values after a
nadir PSA after treatment.
PSA kinetics results were calculated using the
latest PSA values available for each patient
over the 12 months prior to 11C-Acetate imaging. PSA doubling time was calculated using the
best-line fit method popularized by Memorial
Sloan Kettering Cancer Center with the formula
used to calculate PSAdT in months as PSAdT =
ln(2)/b.
In which ln(2) is the natural logarithm of 2, and
b is the slope of all the log-scale PSA measurements [21]. The calculation of PSA velocity
(PSAvel), in ng/mL/year was defined by the
slope of the least squares regression of the
PSA values.
Patients & characteristics
Of 887 patients imaged with 11C-Acetate PET/
CT, 721 met the criteria for biochemical relapse
for which PSA doubling time (PSAdT) and velocity (PSAvel) could be calculated. In 161 patients,
the PSA was ≤ 1.0 ng/mL (mean, 0.6; median
0.6). In 234 patients, the PSA was > 1.0 and ≤
3.0 ng/mL. Detailed characteristics of the study population are summarized in Table 1.
Radiopharmaceutical synthesis and PET/CT
imaging
[11C] CO2 gas was produced from the cyclotron
(PETtrace series 800, General Electric) and
reacted with methylmagnesium bromide to proAm J Nucl Med Mol Imaging 2017;7(1):1-11
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Figure 1. PSA subgroup 11C-acetate PET/CT detection rate.

Table 2. Doubling time influence on detection
PSAdT
≤ 3 months
> 3 ≤ 10 months
> 10 months

PSA ≤ 1
90%
72%
50%

PSA > 1
92%
94%
90%

duce 11C-Acetate. Our typical yield of 11C-Acetate was 1.4 Curies with a total synthesis time of
10 minutes.
C-Acetate PET/CT imaging was performed on
an integrated PET/CT scanner (Siemans Biograph 6 TruePoint or Biograph 16; Malvern, PA
USA). Patients were positioned on the camera
and then 740-1480 MBq C11-Acetate (half-life
20.3 minutes) was administered as a bolus
intravenous injection. A CT topogram was obtained from the vertex through the pelvis. On
the basis of the topogram, the tube current for
the CT scan was adjusted utilizing a Care doseTM
application to minimize exposure. The tube voltage was 130 kVp. After the CT scan, emission
images beginning at the pelvis and proceeding
cranially were obtained (3-7 minutes post injection, mean 4.25). Images were reconstructed
with iterative reconstruction (2 iterations, 8
subsets, matrix 168, Gaussian filter). The
administration of 11C-Acetate was well tolerated by all patients and no adverse events were
encountered.
11

Imaging interpretation and analysis
All images were interpreted by a physician
board certified by the American Board of
3

Nuclear Medicine, with more
than 15 years of experience
with PET/CT interpretation.
Detected lesions were defined as moderate to intense
focal areas of increased metabolic activity over background in the prostate, prostatic
bed, nodes and bone. Equivocal studies were considered
as negative in this analysis.
Increased metabolic activity
in the inguinal nodes and mediastinum were encountered
often and were considered
as physiologic background,
as prostate adenocarcinoma
metastatic disease to these
regions would be rare. For
consideration as metastases, metabolic nodes
in these regions were required to be pathologically enlarged or enlarging compared to prior
imaging studies. In the pelvic and retroperitoneal nodal regions, sub-centimeter mildly metabolic nodes where considered positive if they
were rounded and showed substantially higher
metabolic activity than similarly sized physiologic nodes in the inguinal region.
A patient-based analysis of sensitivity and positive predictive value (PPV) was performed. PPV
was calculated based on correlation to biopsy
results, subsequent imaging or PSA response
to focal treatment with Radiation Therapy (RT)
or Cryotherapy. With regard to a patient-based
analysis, calculating specificity and NPV is not
possible as we assumed that all patients
included in this analysis had recurrent disease
or persistent primary tumor and that our cohort
therefore did not include true-negative cases.
Chi-squares, 2-sample t tests, multivariate and
univariate logistic regression analyses (SPSS
v22, SigmaXL v6.2) were used to determine
whether there was a relationship between PSA
levels, PSA kinetics and the rate of detection of
the site of relapse. Age, stage, Gleason score,
PSA at diagnosis, and type of initial therapy
(surgery versus radiation) were also considered
in the logistic regression analyses. Other forms
of initial therapy (HIFU, Cryotherapy, ADT) where
not considered further in the analysis as there
were too few of these for meaningful comparison. PSA and PSA kinetics were considered as
independent and combined variables. Gleason
Am J Nucl Med Mol Imaging 2017;7(1):1-11

Performance of C11-acetate PET/CT in prostate cancer

Figure 2. The patient in the Figure was Gleason 7, post RT 11 years previously now with a rising PSA, 11.15 ng/mL.
The top row images show the 11C-Acetate PET with a metabolic focus in right ilium (SUVmax 9.1) and a small right
pelvic node (yellow arrows). The lower row images show the 18F-FDG PET in the same patient performed within 23
days. On the 18F-FDG study the lesion in the right ilium is minimally apparent (SUVmax 2.2) and the node in right
pelvis is negative for FDG activity above background (blue arrows).

score was considered both as a continuous
variable and in categorical risk subgroups as
low (Gs 5-6), intermediate (Gs 7) and high (Gs
8-10).
Results
637 (88%) of the 721 11C-Acetate PET/CT scans
included in the analysis were considered positive. The duration from initial treatment to
imaging was similar for post prostatectomy and
post radiation (mean 5.98 and 6.86 years
respectively), while there was a statistically significant longer duration since primary treatment in those with both prior prostatectomy
and radiation (mean 8.8, P < 0.0001). There
was a statistically significant difference in PSA
values between the positive and negative
scans (positive result mean 6.405, negative
result mean 2.036, P < 0.001, mean difference
4.369). The percentage of positive scans and
PSA value had a positive correlation. Logistic
regression and ROC analysis demonstrated
that a PSA of 1.09 ng/mL was an optimal cutoff
point with a sensitivity of 80% (AUC 0.724, P <
0.0001).
Differences in PSA doubling time (PSAdT) were
only found to be significantly correlated with a

4

positive scan when the PSA was < 1.0 ng/mL (P
< 0.05). A doubling time of < 3.8 months appeared as an optimal cutoff point with 85%
sensitivity. Figure 1 and Table 2 provide additional subgroup analysis.
PSA velocity was not found to be a significant
predictor of positivity. On multivariate analysis,
age, stage, Gleason score, PSA at diagnosis
and type of initial treatment were also not found
to be independent predictors of positive scans.
True positive scan findings could be correlated
(non-overlapping) in 325 studies. Positive correlation was found by histologic correlation
from biopsy in 96 of 105 studies, subsequent
imaging (bone scan, CT and/or MRI) in 130 of
145, or PSA response to either focal treatment
with RT or Cryotherapy alone (a > 30% decrease
in PSA value from the pretreatment value) in 69
of 75. The true positives were seen in 295 of
325 cases, yielding a combined PPV of 90.8%.
In the 105 patients where histologic confirmation was available, biopsy sites included the
prostate gland (38), post prostatectomy prostate bed or seminal vesicle bed regions (12),
pelvic/abdominal lymph nodes (25), supraclavicular nodes (6), thoracic node (2), neck node
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in both the prostate/bed and
pelvic nodes in 9%. Distant
sites were detected in 209
studies (42%). Of these, 49%
were in bone only and 31%
were bone plus soft tissue
lesions. 20% of the distant
lesions were also detected in
other areas such as the lungs,
mediastinal nodes or in supraclavicular nodes (particularly
on the left). For lymph nodes,
detected lesions where ≥ 5
mm in short axis dimension.
Figures 2-5 provide examples
of 11C-Acetate imaging seen
Figure 3. 76-year-old with Prostate Adenocarcinoma (PCa), Gleason score
in our study. Figure 2 shows a
was 8 (4 + 4) and PSA was 4.0. He underwent prostatectomy with PSA repatient with a post treatment
maining < 0.1 for several years. His PSA then began to rise, 3.3 ng/mL and
rising PSA, with detection of
11
PSA doubling at a rate of 10.9 months. C-Acetate PET/CT imaging showed
an involved small pelvic lymph
a small recurrence of cancer in the prostate bed (yellow arrow). No involved
node and a single right pelvic
lymph nodes were detected and no lesions were seen on the study to suggest distant metastatic disease. Based on the results of the 11C-Acetate imbony lesion. Figures 3 and
aging study, the patient proceeded with Intensity Modulated Radiation Ther4 demonstrate variations on
apy (IMRT) to the prostate bed. The radiation therapy plan was modified from
the detection of locally recurthe standard “blind” application of radiation to this region. Instead, the area
rent disease with an apical
of recurrent cancer identified on the imaging study was targeted by the radiafossa focus and right seminal
tion and less radiation was then given to the surrounding areas, including the
urinary bladder and rectum. After radiation treatment, the PSA fell to < 0.1
vesicle bed lesion respectiveng/mL and has remained stable at that level for 4 years. He experienced no
ly. In both of those cases, only
side effects from the radiation treatment and no additional treatment has
locally recurrent disease was
thus far been necessary.
found and salvage radiation
therapy lead to durable PSA
(1), bone (5), liver (1), colon (1), urinary bladder
remissions. Figure 5 shows a case of PSA
recurrence after prostatectomy, but complicat(2), kidney (1), pancreas (1), perineum (1) and
ed by underlying ulcerative colitis. Small nodes
lung (9). There were 6 negative prostate/bed
where detected in the pelvis with no other
biopsies, 2 negative pelvic node biopsies and
lesions demonstrated. The 11C-Acetate study
one negative hilar node biopsy. Ninety-one
allowed for targeted proton radiation therapy,
biopsies confirmed prostate adenocarcinoma
also leading to a durable PSA response and
with a resulting histologic PPV of 91%.
with no side effects.
Five of the biopsies where performed in areas
There was no difference in the detected distriof concern for other malignancies (i.e. at the
bution of lesions in those with higher risk
time of 11C-acetate imaging, increased focal
Gleason scoring (> 8) compared to men with
uptake was present in areas not suspected to
lower Gleason scores. There was no significant
be prostate cancer, but highly concerning for
difference in PSA and PSAdT between studies
other malignancies). These biopsies where all
localizing lesions to the prostate/bed and pelpositive and revealed renal cell carcinoma, pavic lymph nodes, nor was there a difference in
ncreatic adenocarcinoma, urinary bladder carthe PSAdT between local, pelvic nodal and discinoma, and non-Hodgkin’s lymphoma (in two).
tant sites. The PSA value however was significantly higher with detection of distant sites
Focal lesions were detected in the prostate or
compared to both prostate/bed and pelvic
bed in 26% while in 23%, only focal pelvic nodal
nodal sites (P < 0.0001). See Table 3.
lesions were detected. Lesions were detected
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er abdominal imaging (21-31
minutes, mean 26.6). In that
study, lesions involving the
lymph nodes, peri-prostate
soft tissues and bone were all
more visually conspicuous on
the early imaging as compared to the later imaging and
demonstrated statistically significant higher maximal SUVs
and lesion to background
ratios (P < 0.001) [22].

Figure 4. 69-year-old with Gleason 8 (4 + 4) and PSA 4.8 ng/mL. He underwent a prostatectomy at which time extracapsular extension was found.
After surgery his PSA was initially undetectable, but within a year had risen
to 0.5 ng/mL, with a PSA doubling time of 3.18 months. A technetium bone
scan was negative for bone metastasis. 11C-Acetate PET/CT imaging showed
a small focus of increased metabolism in the right seminal vesicle bed (yellow arrow), indicating locally residual cancer. There were no involved lymph
nodes on the scan and no lesions were seen on the study to suggest distant
metastatic disease to the bone or elsewhere. Based on the 11C-Acetate imaging study, the patient underwent IMRT. Radiation therapy was performed to
the entire prostate bed region but also with a radiation “boost” targeted to
the focal area identified on the imaging study. After radiation therapy, PSA
fell to < 0.1 ng/mL and has remained stable at that level for 2.5 years so far.

Discussion
Conventional imaging methods, such as CT and
MRI, have been shown to be of limited value in
detecting recurrent prostate cancer lesions.
They often fail to characterize lymph nodes
smaller than 1 cm in diameter and offer no reliable differentiation between malignant and
nonmalignant lymph node enlargement. 18FFDG PET/CT also appears to have limited value
for detecting early recurrence and metastases.
In our own comparison study, 18 men with biochemically recurrent PCa and negative conventional imaging were sequentially imaged with
11
C-Acetate and 18F-FDG PET/CT [12]. The
detection rate for recurrent/metastatic disease
with 18F-FDG PET/CT was only 11%, while with
11
C-Acetate PET/CT it was 78%. See Figure 2.
The timing of imaging after tracer injection of
11
C-Acetate appears to have an influence on
performance. In a prior study from our institution, early-versus-late imaging was compared
in forty patients. Early post tracer injection
PET/CT imaging was performed (3-7 minutes,
mean 4.25), with subsequent later pelvic/low-

6

Overall, prior studies evaluating 11C-Acetate PET have
demonstrated a wide range
of detection rates. However,
when reviewed in context of
technique (PET alone versus
PET/CT, timing of imaging
after injection-shorter being
preferred, and PSA), generally
good detection rates are
seen, and are comparable to
our study findings. See Table
4.

The results of our study demonstrate that the positivity of
11
C-Acetate PET/CT imaging is strongly correlated with the PSA value at the time of image
acquisition. Our calculated optimal PSA threshold value for obtaining a 11C-Acetate PET/CT
scan is 1.09 ng/mL, with a selected ROC sensitivity cutoff of 80%. Our results are similar to
the findings of European studies that used
11
C-Choline or 18F-Choline where the PSA is
greater than 1.0-2.0. A large-scale investigation of 11C-Choline by Giovacchini [23] calculated a PSA threshold value of 1.4 ng/mL, with a
sensitivity and specificity of 73% and 72%,
respectively. Castellucci [24] found a higher
optimal PSA threshold value of 2.43 ng/mL
when examining 11C-Choline for imaging, with
sensitivity and specificity of 73% and 69%,
respectively. Similarly, Graute [25] established
a PSA threshold value of 1.74 ng/mL for 18Fcholine that was associated with a sensitivity of
82%. In a recent study by Dusing [26] with
11
C-Acetate PET/CT, a PSA cut-off value of 1.24
ng/mL was found to have a sensitivity of 86.6%.
The detection rate for cancer recurrence or metastatic disease in our analysis of 11C-Acetate
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was 88%, which compares to
42-74% reported for 11C-Choline and 18F-Choline [25, 2729]. A recent comparative analysis by Yu et al [30] also
found 11C-Acetate tended to
be advantageous over 11C-Choline in detecting local recurrence and lymph node lesions.

Figure 5. 72-year-old with Gleason 9 (5 + 4) and PSA 10.8. He underwent
a prostatectomy and his PSA remained < 0.1 ng/mL for 7 years. PSA then
began to rise, 0.63 ng/mL with a PSA doubling time of 9.3 months. An abdominal and pelvic CT as well as technetium bone scans where negative. 11CAcetate PET/CT imaging showed a metabolic 9 mm right peri-rectal lymph
node (top image, yellow arrow). A small 5 mm metabolic node was also seen
higher up in the left pelvis (not shown). No metabolic lesions were seen in
the prostate bed and no lesions were seen on the study to suggest distant
metastatic disease. Radiation treatment to the prostate bed with radiation
extending to the pelvic lymph nodes is technically viable. This case was complicated, however, by a history of ulcerative colitis, making standard radiation
problematic. The patient opted to undergo Intensity Modulated Proton Therapy. The proton therapy was administered to the pelvic lymph nodes detected
on the 11C-Acetate imaging alone. The 11C-Acetate images were electronically
integrated into the treatment plan to help guide the proton therapy. The bottom image shows the targeting of the proton beam treatment (color areas),
which is narrow and mostly avoids the colon. Two years following treatment,
the PSA has remained < 0.1 ng/mL. He experienced no side effects from the
radiation treatment and importantly, has not required hormonal therapy or
experience exacerbation of his ulcerative colitis.

Table 3. PSA (ng/mL), PSAdT (months) and locations of detected
lesions

Range
Mean
Median

7

Prostate/Bed
Pelvic Nodes
Distant Sites
PSA
PSAdT
PSA
PSAdT
PSA
PSAdT
0.34-45 0.3-56 0.22-82.5 0.8-35.2 0.22-148 0.2-151
4.41
7.4
4.63
6.69
8.89
4.98
2.8
6.0
2.1
5.3
3.78
3.0

Lesion detection at lower PSA
levels (< 1.0 ng/mL) are of
more particular clinical interest. It is at this low range
where many treatment decisions are made, such as otherwise “blind” radiation to the
prostate bed or initiation of
hormone therapy. Determining
the optimal time to perform a
11
C-Acetate PET/CT scan in
patients with biochemical recurrent prostate cancer would
be expected to increase the
likelihood of localizing recurrent tumor sites at a point in
time early enough to allow for
more successful use of salvage therapies. Disease-free
survival is significantly improved for salvage radiotherapy for example when PSA levels are < 2.0 ng/mL [31-33].
Choline performance in this
range is suboptimal, with a
reported detection rate of
44% [28]. In our study, a large
segment of patients (161)
were evaluated with a PSA of
< 1.0 ng/mL which afforded
analysis in this PSA range not
feasible in most prior smaller
studies. 11C-Acetate PET/CT
performance in this low PSA
range was seen to be significantly higher than that reported for Choline, with a 11C-Acetate detection rate of 74%.
Additionally, when 11C-Acetate
imaging was performed when
the PSA was < 1.0 ng/mL and
with a short PSA doubling
time (< 3 months), the detection rate was 90%.
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Table 4. Prior 11C-acetate PET/CT studies
Author
Kotzerke [17]

Year
2002

Camera
PET

n
31

Delay
5 min

Frickle [15]
Oyama [20]
Sandblom [37]
Vees [38]
Wachter [39]
Albrecht [40]

2003
2003
2006
2006
2006
2007

PET
PET
PET
PET
PET
PET

2 min
10-20 min
10 min
2 min
15 min
2 min

Dusing [41]
Yu [42]
Haseebuddin [43]
Dusing [26]

2010
2011
2013
2014

PET/CT
PET
PET/CT
PET/CT

25
46
20
11
50
17 (RT)
15 (RP)
20
8
107
120

Our study overcomes some of the limitations
sited in prior small statistically under powered
studies. To our knowledge, this is the largest
published experience with 11C-Acetate PET/CT
in North America. Data was available for comparative and logistic regression analysis in 721
patients of which 161 (22%) had PSA values <
1.0 ng/mL at the time of referral for imaging.
Histology, subsequent imaging and radiation/
cryotherapy treatment response for true positive analysis was available in a large number
(325) of patients.
There are some limitations in our study.
Treatment regimens were not standardized
between patients. Some patients had multiple
types of therapies before the imaging and still
met our inclusion criteria. It is possible that
patients who failed one form of treatment might
be more likely to develop recurrence and may
have higher rates of 11C-Acetate positivity.
Although fairly well balanced, our study also
included a large group of patients with radiation as the primary treatment or those who
failed both prostatectomy and salvage bed
radiation therapy. In contrast, some of the prior
studies with 11C-Choline and 18F-Choline included only those patients with prior prostatectomy. Additional subgroup analysis of our data
may provide insights to some of these disparities. There was also a trend for referral for
imaging with shorter PSA doubling times (<
10-12 months [87%]) as this was a common
clinical trigger for considering changes to treatment, whereas patients with longer doubling
times (i.e. > 12 months) are at lower risk [32,

8

5-10 min
2 min
10-15 min
Unknown

PSA ng/mL
0.1-150.6 (mean 10.4)
< 2.0
0.3-400 (mean 50)
0.3-47.5 (mean 5.2)
Median 2.0
< 0.8
0.5-24.9
2.6-30.2
0.08-4.8
Unknown
6.3-2,012
1.4-225.4
Mean 7.6

Detection rate
83%
63%
83%
59%
75%
55%
64%
82%
60%
85%
100%
68%
68%

34] and were less likely to require intervention.
This may have increased our overall detection
rate in comparison to other studies. Nevertheless, our cohort likely accurately reflects
typical clinical practice, where changes in treatment for higher risk patients with biochemical
recurrence would benefit from more precise
staging prior to initiating additional treatment.
C-Acetate shows higher metabolic uptake in
tumor foci compared to normal prostate tissue;
however, similar to 11C-Choline, there is significant overlap with benign prostate hyperplasia
nodules and prostatitis [35, 36]. This limits
11
C-Acetate’s utility in the primary diagnosis of
prostate adenocarcinoma, and may also be an
important source of false positives in those
previously treated with radiation or focal therapy alone, as BPH and prostatitis may occur in
those settings.
11

A review of the resulting changes to treatment
management was not part of this initial analysis - to be addressed along with duration of
treatment response in a subsequent patient
follow up analysis. Nevertheless, a high level of
treatment changes can be ascertained by the
75 patients whereby the findings on 11C-Acetate
imaging prompted focal therapy to the identified target(s). An additional 220 patients were
treated with focal treatment to 11C-Acetate positive lesions in conjunction with systemic treatment (ADT, ADT + Chemo). Taking just these
subsets of patients into consideration, 11C-Acetate imaging contributed to at least a 33%
change in management.
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In conclusion, 11C-Acetate PET/CT appears to
have a high detection rate for the site of recurrence/metastasis in biochemical relapsed
prostate cancer (88% overall detection rate,
PPV 90.8%). In this large series of patients with
early post injection imaging on modern PET/CT
equipment, our analysis suggests 11C-Acetate
imaging performed when the PSA > 1.09 ng/
mL or a with a PSA doubling time of < 3.8
months when the PSA was below 1.0 ng/mL
had the highest likelihood of producing positive
findings. Particularly evident with 11C-Acetate
imaging in our cohort was the high detection of
locally recurrent and pelvic nodal disease
(58%), both of which are potentially amenable
to additional focal therapy with a curative
intent.
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