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Patients with rising prostate-specific antigen (PSA) levels after
definitive local therapy of prostate carcinoma present a diag-
nostic dilemma. A local recurrence would be amenable to ad-
ditional local therapy with curative intent, whereas metastatic
disease would require palliative androgen ablation therapy. In
this study, we evaluated the effectiveness of PET with 11C-
acetate (AC PET) for evaluation of patients with rising PSA after
radical prostatectomy or radiation therapy. We also compared
the reliability of AC PET in detecting recurrent prostate cancer
with that of PET with 18F-FDG. Methods: Two groups of pa-
tients with PSA recurrence were enrolled in this study: group A,
30 patients after prostatectomy, and group B, 16 patients after
radiation therapy. After administration of 1,110 MBq (30 mCi) of
11C-acetate, whole-body PET images were obtained. After al-
lowing for 11C decay, 555 MBq (15 mCi) of 18F-FDG were ad-
ministered and repeated whole-body imaging was performed.
The PET findings were scored as positive or negative in each of
the following regions: prostatic bed, pelvic nodes, paraaortic
nodes, and other sites (bone or soft tissue). PET findings were
correlated with those of CT, bone scintigraphy, and biopsy.
Results: Twenty-seven of 46 AC PET studies (59%) had posi-
tive findings, whereas only 8 18F-FDG PET studies had positive
findings (17%). Limiting the analysis to patients with findings
confirmed by CT, bone scintigraphy, or biopsy or considered
highly likely to represent tumor, 14 (30%) had disease identified
by AC PET, whereas only 4 (9%) had disease identified by
18F-FDG PET. CT was performed on 22 patients and had pos-
itive findings in 3 (14%). Thirteen of 22 patients (59%) with
serum PSA � 3 ng/mL had positive AC PET findings, whereas
only 1 of 24 patients (4%) with serum PSA levels � 3 ng/mL had
positive findings. Conclusion: AC PET demonstrates marked
uptake in prostate cancer and has higher sensitivity than 18F-
FDG PET. These preliminary data show that 11C-acetate is a
promising tracer for detection of recurrent prostate cancer.
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Prostate cancer is the most commonly diagnosed cancer
and the second leading cause of cancer death in men over
the age of 40 y in the United States (1). Despite effective
therapy (radical prostatectomy or radiation) for localized
prostate carcinoma, some patients have local recurrences or
distant metastases after treatment. Although conventional
imaging modalities are used in follow-up, the role of CT and
MRI in revealing nodal disease or distant metastases is
controversial (2), thus hampering identification of recur-
rence.

Recurrent or persistent disease after treatment by prosta-
tectomy or radiation therapy is often first detected as the
reappearance of a measurable level of prostate-specific an-
tigen (PSA) or a rise in PSA. No imaging method reliably
detects disease in these patients with PSA recurrence, al-
though CT and scintigraphy are sometimes used. Overall,
approximately 30% of men with detectable PSA levels after
radical prostatectomy have local recurrences, whereas ap-
proximately 70% are anticipated to have distant disease
alone or combined with local disease (3). In patients with
recurrent disease, a key treatment decision is based on
whether the disease is localized in the prostate fossa, and
thus amenable to radiotherapy, or widespread, requiring
androgen ablation therapy or systemic chemotherapy. If the
sites of cancer in the early phase of recurrent disease were
known, patients would be treated properly, leading to fewer
side effects, a better prognosis, and reduced treatment cost.

PET for tumor imaging using the radiopharmaceutical
18F-FDG was first introduced to image brain tumors almost
20 y ago (4). 18F-FDG PET is now a widely accepted and
highly effective way to image a wide variety of cancers
(e.g., (5)).

This success of 18F-FDG PET in many cancers has led
several groups to evaluate this radiopharmaceutical in pros-
tate cancer. Unfortunately, the primary disease within the
gland cannot be reliably imaged (6–10). This poor perfor-
mance of 18F-FDG PET is likely related to the relatively
slow growth of most prostate cancers, with a consequently
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low glucose metabolic rate, as well as to other factors,
including significant excretion of the tracer into the adjacent
urinary bladder. 18F-FDG PET has been shown to have
relatively high sensitivity when applied only in patients with
aggressive prostate cancers, such as those with a high his-
tologic grade, high clinical stage, or high serum PSA level
(8). Therefore, 18F-FDG PET has some value for diagnosis
of prostate cancer and should be considered for use in such
patients. Radioimmunoscintigraphy (RIS) with the mono-
clonal antibody 111In-capromab pendetide (ProstaScint; Cy-
togen Corp., Princeton, NJ) is performed at many institu-
tions (11). Although imaging with this radiopharmaceutical
may be of value, the sensitivity and specificity are far from
ideal, with most reports indicating a range of 50%–70% for
both measures.

Recently, PET using 11C-acetate (AC PET) was evaluated
in patients with prostate cancer (12,13). Investigators from
the Michigan and Fukui groups showed a high sensitivity of
AC PET for prostate cancer lesions. Therefore, we under-
took this study to confirm the findings of these initial reports
in a larger number of patients with recurrent prostate cancer
after attempted curative therapy. Preliminary reports of this
work were presented at the 48th annual meeting of the
Society of Nuclear Medicine in Toronto, Ontario, Canada,
in 2001 and at the 97th annual meeting of the American
Urological Association in Orlando, Florida, in 2002 (14,15).

MATERIALS AND METHODS

Patient Selection
Between June 2000 and February 2002, 2 groups of patients

were studied—patients who had recurrent disease manifested by a
detectable serum PSA after radical prostatectomy (group A), and
patients who failed radiation therapy as the primary treatment for
their disease (group B). The serum PSA value was determined with
a double monoclonal antibody radioimmunoassay (Tandem-R;
Hybritech, Inc., San Diego, CA). The rather restrictive criteria set
forth below were designed to maximize the chance of detecting
disease by PET. Inclusion in group A required prior radical pros-
tatectomy, a preoperative PSA level � 10 ng/mL, a detectable
postoperative PSA, and at least 1 of the following: a positive tumor
margin at surgery, seminal vesicle involvement by tumor, extra-
capsular extension of tumor, involvement of �25% of the prostate
by tumor, or positive nodes at surgery. Inclusion in group B
required prior radiation therapy for prostate cancer, a rising PSA
based on 3 consecutive measurements, and either a pretreatment
PSA level � 10 ng/mL or a Gleason score � 7 for the original
diagnostic biopsy. None of the patients in either group were
currently being treated with hormone ablation.

The study was approved by the Institutional Review Board and
the Radioactive Drug Research Committee of Washington Univer-
sity School of Medicine. All patients gave written informed con-
sent for study participation.

Imaging Protocol
All patients underwent AC PET and 18F-FDG PET on the same

day. 18F-FDG PET was performed after a fast of at least 4 h. To
exclude fasting hyperglycemia, a blood sample for determination
of blood glucose level was obtained before 18F-FDG injection. To

facilitate clearance of urinary activity, a Foley catheter was placed
in the bladder and 20 mg of furosemide were administered intra-
venously. Patient hydration was established by infusion (typically
1,000 mL) of 0.9% saline solution throughout the study through an
intravenous catheter. Patients in whom a Foley catheter could not
be placed were studied without intravenous hydration or adminis-
tration of furosemide; however, oral hydration was encouraged.

PET imaging was performed with an ECAT EXACT HR� tomo-
graph (CTI Corp., Knoxville, TN). After standard transmission scan-
ning of the torso, 1,110 MBq (30 mCi) of 11C-acetate were injected
and 15 min of dynamic emission imaging of the pelvis was per-
formed. Then, static emission scanning of the rest of the torso was
performed over an additional 20–25 min. At the end of image acqui-
sition, the patient left the scanner and was injected with 555 MBq (15
mCi) of 18F-FDG. A series of transmission and emission scans at the
same levels as for the AC PET study was obtained beginning approx-
imately 40–90 min after administration of 18F-FDG (75–130 min after
11C-acetate injection), a time adequate to permit essentially complete
decay of 11C-acetate with a half-life of 20 min.

For both PET studies, a segmentation algorithm was used to
generate the transmission map (16), and transaxial slices were
reconstructed by the ordered-subset expectation maximization it-
erative algorithm followed by Butterworth filtering. Typical recon-
structed resolution was 8 mm in full width at half maximum.

Image Interpretation
The AC PET and 18F-FDG PET images were independently eval-

uated visually by 2 experienced observers who were unaware of the
clinical information except for the selection criteria for this study.
They were asked to record the site of any abnormalities and, after-
ward, the results of correlation with other imaging studies if any were
available. The 18F-FDG PET images were evaluated first, followed by
the AC PET data. Only minor discrepancies arose between the 2
reviewers’ interpretations, and these were resolved by a joint reading.

Correlation with Other Studies
The PET findings were correlated with the results of biopsy or

directly with bone scintigraphy, conventional radiography, or CT,
when available. Lesions seen on PET confirmed to represent tumor
by biopsy, by bone scintigraphy with radiographic confirmation, or
by correspondence to a definite mass seen on CT were considered
indicative of a high probability of disease. PET findings without
independent confirmation that were believed likely to represent
malignancy because of the intensity of tracer uptake and, for
lymph nodes, the characteristic focal appearance were also scored
as high probability. PET findings of lesser intensity or without a
completely characteristic appearance—typically when there was
concern that the focus represented activity in bowel or bladder—
were scored as intermediate probability. Frequently, a focus of
uptake was clearly due to bowel or urinary uptake and was not
tabulated as a finding. Other areas of mild uptake, most commonly
in inguinal lymph nodes, were seen frequently with AC PET and
were not judged to represent tumor because of their mild nature
and lack of correlation with areas of clinical concern.

Statistical Evaluation
The age, serum PSA value, and Gleason score of the 2 groups

were tested with the Mann–Whitney nonparametric 2-sample test.
Univariate analysis for categoric values was performed using the
Fisher exact test. For both tests, a probability value � 0.05 was
considered significant.

550 THE JOURNAL OF NUCLEAR MEDICINE • Vol. 44 • No. 4 • April 2003



TABLE 1
Clinical Information and Imaging and Biopsy Findings

Patient
no. Group Stage* PSA†

Gleason
score*

Age†

(y)

Positive PET studies

Disease confirmationHigh probability
Intermediate
probability

AC
PET

18F-FDG
PET

AC
PET

18F-FDG
PET CT

Bone
scintigraphy

Pros
biopsy

1 A T1c N0 M0 (pT3) 0.3 7 73 Pros
2 A T2 N0 M0 0.4 7 75
3 A T2 N0 M0 0.4 7 58
4 A T2 N0 M0 0.4 9 60 N N
5 A T2b N0 M0 0.4 9 51 PN
6 A T2 N0 M0 0.5 7 67
7 A T2 N0 M0 0.6 7 63 PN N N
8 A T2 N0 M0

(pT3p N1)
0.6 9 57 N N

9 A T3b N0 M0
(pT3c)

0.6 7 69

10 A T2b N0 M0 0.7 7 59
11 A T2 N0 M0 0.7 Unknown 71 N N
12 A T2b N0 M0 0.8 7 59 N N
13 A T2b N0 M0 0.9 7 73 PN
14 A T2 N0 M0 1.1 7 63 N N
15 A T2 N0 M0 1.2 7 72
16 A T2b N0 M0 1.2 7 57 PN
17 A T2 N0 M0 1.5 7 73
18 A T2 N0 M0 (pT3a) 1.5 7 66 N
19 A T2 N0 M0 1.9 8 68 PN N
20 A T2 N0 M0 2.1 7 66 N
21 A T2b N0 M0

(pT2b N0)
3.5 7 63 N

22 A T2 N0 M0 3.7 10 71 Pros, PN P
23 A T2 N0 M0 3.8 9 69 N N
24 A T2a N0 M0 4.5 7 61 PN
25 A T1c N0 M0 7.9 9 58 B Pros N
26 A T2 N0 M0 (pT3) 9.3 8 60 B B P
27 A T2 N0 M0 (pT3) 10.5 8 77 PAN N N
28 A T2 N0 M0 18.8 79 N
29 A T2 N0 M0 19.2 7 72 PN PN
30 A T2 N0 M0 47.5 7 59 PN, PAN PN, PAN N N
31 B T2 N1 M0 0.5 7 73
32 B T2 N0 M0 1.5 7 73 PN Pros N
33 B T1c Nx M0 2.5 8 61 Pros Pros N N
34 B T2 N1 M0 2.9 7 49 Pros N N
35 B Unknown 3.1 7 58 Pros Pros N
36 B T2 N0 M0 3.4 7 78 PN, PAN PN, PAN
37 B T2a N0 M0 3.5 7 68
38 B T1c N0 M0 5.7 5 72 Pros
39 B T2 N0 M0 6.6 7 55 PN
40 B T2 Nx M0 7.4 6 63 Pros N N P
41 B T1c N0 M0 7.9 5 59 Pros Pros N
42 B T2a N0 M0 8.1 6 63 Pros N N
43 B T1c N0 M0 8.4 6 67 PAN, B Pros P N
44 B T2 N0 M0 9.1 7 73 PN P N
45 B Tx N1 M1 9.9 7 59 PN, PAN,

B
PN, PAN,

B
P P

46 B T3c N0 M0 11.5 6 59 Pros N N P

*At time of diagnosis.
†At time of PET.
Pros � prostate (fossa); PN � pelvic lymph nodes; N � negative; P � positive; B � bone metastases; PAN � paraaortic lymph nodes.

11C-ACETATE FOR PROSTATE CANCER RECURRENCE • Oyama et al. 551



RESULTS

Patient Population
The study population consisted of 46 patients with ade-

nocarcinoma of the prostate (median age, 65 y; range,
49–79 y). The primary curative treatment was radical pros-
tatectomy in 30 patients (group A) and radiation therapy
with or without hormonal therapy in 16 patients (group B).

The mean Gleason score for the postprostatectomy group
was slightly higher than that for the postradiation group
(7.6 � 0.9 vs. 6.6 � 0.8, P � 0.001). The mean PSA values
were 4.9 ng/mL (range, 0.3–47.5 ng/mL) for group A, 5.8
ng/mL (range, 0.5–11.5 ng/mL) for group B, and 5.2 ng/mL
overall. The 2 groups did not significantly differ in age or
serum PSA value at the time of the PET study. The demo-
graphic characteristics and PET, CT, bone scan, and biopsy
findings are summarized in Table 1.

FIGURE 1. Coronal 18F-FDG PET (A) and AC PET (B) images
are shown for patient 14, 77-y-old man with PSA relapse and
serum PSA value of 10.5 ng/mL 8 y after radical prostatectomy
and 5 y after salvage external-beam radiation therapy. Histo-
logic diagnosis showed Gleason score of 8 at surgery. CT and
111In-capromab pendetide studies were negative for tumor. 18F-
FDG PET shows only urinary activity in right ureter (u) and
bladder (b). AC PET shows high uptake in multiple paraaortic
lymph nodes (n). Incidentally noted is normal uptake in pancreas
(panc).

FIGURE 2. Coronal images are shown for patient 3, 71-y-old
man with PSA relapse and serum PSA value of 3.7 ng/mL 8 y
after radical prostatectomy. Histologic diagnosis showed Glea-
son score of 10 at surgery. (A) 18F-FDG PET is negative for
tumor. (B) AC PET shows high uptake in right common iliac
lymph node (n) and prostatic bed (pr).

FIGURE 3. Coronal and transaxial 18F-
FDG PET (A) and AC PET (B) images and
CT image (C) are shown for patient 23,
73-y-old man with increasing serum PSA
value of 9.1 ng/mL 2 y after external-beam
radiation therapy. Histologic diagnosis
showed Gleason score of 7 at time of treat-
ment. 18F-FDG PET shows no uptake in
prostate and pelvic lymph nodes. AC PET
shows bilateral high uptake in iliac lymph
nodes (n). CT shows corresponding 1.5 cm
iliac nodes (n).
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Detection of Relapse
Typical PET studies are shown in Figs. 1–3. With AC

PET, 27 of 46 patients (59%) had positive findings consid-
ered to indicate a high or intermediate probability of recur-
rent tumor, whereas only 8 (17%) had positive findings with
18F-FDG PET (Table 2). Limiting the analysis to the high-
probability studies, the yield of AC PET for recurrent dis-
ease was 30%, versus only 9% with 18F-FDG PET; all
patients with abnormal 18F-FDG PET findings also had
positive AC PET findings.

Considering individual sites (Tables 1 and 3), in group A
local recurrence was detected by AC PET in 2 patients
(7%), with 1 confirmed by biopsy. Ten patients (33%) had
lymph node metastases. Two group A patients (7%) had
bone metastases; these were confirmed by bone scintigraphy
in one, and no recent bone scan was available for the other.
In group B, 10 patients (62%) showed positive AC PET
findings in the prostate bed, with 2 confirmed by biopsy. Six
group B patients (38%) had lymph node metastases. Two
group B patients (13%) had bone metastases.

CT was performed on 22 patients and had positive find-
ings in 3 (14%) (Table 4). AC PET findings were positive in
all 3 patients and in an additional 10 patients (Table 2),
although confirmatory proof was not available in these
patients. 18F-FDG PET findings were positive in only 2 of
those patients. Excluding the 2 patients with positive bone
scintigraphy findings, AC PET had positive findings in 11
patients and 18F-FDG PET in only 2. Among the 7 positive
with disease independently confirmed by CT, bone scintig-

raphy, or prostate biopsy, AC PET had positive findings in
5 and 18F-FDG PET in 2.

As shown in Figure 4, 13 of 22 patients (59%) with a
serum PSA level � 3 ng/mL had high-probability AC PET,
whereas only 1 of 24 patients (4%) with a serum PSA
level � 3 ng/mL had a high-probability study (P � 0.001).

DISCUSSION

Patients with clinically localized prostate cancer are
treated by radical prostatectomy or radiation therapy. How-
ever, it is reported that 21% of patients who receive initial
treatment with definitive local therapy require further treat-
ment because of recurrent disease (17). Monitoring of the
serum PSA level is the most reliable way to detect early
recurrence. Selection of appropriate therapy in these pa-
tients with PSA recurrence depends on whether the disease
is localized or widespread. PSA velocity has been used to
predict the site of recurrence (18,19). Analyzing the data
from patients after radical prostatectomy, Partin et al. (18)
reported that a PSA velocity of �0.75 ng/mL/y was seen in
94% of patients with local recurrence, whereas a PSA
velocity � 0.75 ng/mL/y was present in 46% of patients
with metastatic disease. In patients treated by radiation
therapy, PSA velocity is less useful for prediction of recur-
rent disease, primarily because PSA is often detectable after
radiation therapy (since the entire gland is not ablated). In
these patients, PSA nadir is used to indicate recurrence,
although the time to PSA nadir, approximately 27–42 mo,
is too long to permit early detection.

Conventional imaging methods, such as CT and MRI,
have been shown to be of little value in detecting recurrent
lesions of prostate cancer (6). RIS with 111In-capromab
pendetide has been used to detect prostate cancer. Murphy
et al. performed RIS on 100 patients after failure of primary
radical prostatectomy or radiation therapy (20). They found
a high percentage of patients with persistent 111In-capromab
pendetide uptake in the prostate bed (43%), as well as in
regional nodes (20%) and distant nodes (32%). The sensi-
tivity of RIS for detection of recurrent prostate cancer was
also good, although the average PSA was 40.5 ng/mL,

TABLE 2
Positive PET Studies

Probability 11C-Acetate PET 18F-FDG PET

High 14/46 (30%) 4/46 (9%)
Intermediate* 13/46 (28%) 4/46 (9%)
Overall positive results 27/46 (59%) 8/46 (17%)

*Studies for which there was not also a high-probability finding.

TABLE 3
Sites Detected by AC PET

Site

Number of patients*

Group A, postprostatectomy (n � 30) Group B, post–radiation therapy (n � 16)

High prob Intermediate prob Total High prob Intermediate prob Total

Prostate bed 1 1 2 (7%) 2 8 10 (62%)
Pelvic lymph node 4 6 10 (33%) 5 0 5 (31%)
Paraaortic lymph node 2 0 2 (7%) 3 0 3 (19%)
Bone (metastases) 1 1 2 (7%) 2 0 2 (13%)
Overall 6 7 13 (43%) 8 8 14 (88%)

*Some patients had more than 1 positive site.
prob � probability.
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indicating a patient population with a high likelihood of
extraprostatic disease.

Recently, PET using the radiopharmaceutical 11C-acetate
has been introduced for imaging of tumors. Shreve et al.
reported that renal cell carcinomas showed high uptake of
11C-acetate (21). AC PET also has high sensitivity for
detection of prostate cancer (12,13). The University of
Michigan group studied 18 patients with rising PSA and
evidence of local, recurrent, or regional metastatic disease
by bone scintigraphy or CT (12). They showed AC PET to
have high sensitivity for detecting primary tumors and nodal
metastases. In a recent report from Japan, Oyama et al.
performed AC PET on 22 patients with untreated prostate
cancer, with positive findings in all patients (13). In both
studies, prostatic cancer lesions exhibited moderately high
uptake of 11C-acetate, greater than that of 18F-FDG. AC PET
had higher sensitivity for detecting tumor than did 18F-FDG
PET, without confounding bladder activity. Workers at the
University of California at Los Angeles (6) and in Germany
(22,23) have also reported favorable results with AC PET.

The mechanism of high 11C-acetate uptake in cancer
tissue is uncertain but is thought to be different from that of
myocardial uptake of this tracer. Yoshimoto et al. (24)
studied the uptake of 14C-acetate in 4 different tumor cell
lines and in a fibroblast cell line. They showed that 14C
accumulation in each of the tumor cell lines was higher than
that in fibroblasts, and they found that the accumulation in
tumor cells was due to enhanced lipid synthesis. Given the
highly active basal lipid metabolism in the cell membrane
associated with tumor growth, 11C-acetate may be an im-
portant probe of this anabolic lipid pathway.

11C-choline (25,26) and 18F-fluoroethylcholine (27,28)
have also been studied as possible radiopharmaceuticals for
PET imaging in prostate cancer. These tracers are incorpo-
rated into cell membrane phospholipids, with uptake possi-
bly increased by upregulation of choline kinase. Results of
studies with these tracers in prostate cancer are encouraging,
but only small numbers of patients have been evaluated. A
disadvantage of 18F-fluoroethylcholine is its rapid excretion
into urine, leading to significant bladder uptake that could
potentially obscure disease in the prostate bed. Urinary
excretion was not seen with AC PET in this study, although
mild bladder-wall uptake was occasionally noted that did
not interfere with image interpretation.

In this study, we evaluated 46 patients with PSA recur-
rence after radical prostatectomy or radiation therapy. Im-
aging findings indicating a high probability of recurrent

prostate cancer were identified in 14 patients (30%) by AC
PET, versus only 4 patients (9%) by 18F-FDG PET. Al-
though the yield of AC PET is relatively low compared with
that reported for RIS with 111In-capromab pendetide (20),
there is a large difference in the serum PSA level among our
patients (mean, 5.2 ng/mL) and those studied by Murphy et
al. (mean, 40.5 ng/mL). Our study was designed to evaluate
patients with AC PET as soon as PSA recurrence was
recognized, at which time the PSA is relatively low. In such
patients, there is a greater possibility that recurrent disease
will be detected by imaging before it has spread to regional
or distant lymph nodes or other organs, and there is thus a
greater possibility for cure by salvage therapy.

PET may play a significant role in the management of
patients with PSA recurrence after definitive local therapy.
PET findings of distant metastases would lead to androgen

FIGURE 4. AC PET results are shown as function of PSA level.
Thirteen of 22 patients with serum PSA level � 3 ng/mL had
positive AC PET findings, whereas only 1 of 24 patients with
serum PSA level � 3 ng/mL had positive findings.

TABLE 4
Non-PET Imaging Results

Site CT Bone scan

Prostate (fossa) 0/22 (0%) Not applicable
Lymph node 3/22 (14%) Not applicable
Bone 0/22 (0%) 2/22 (9%)

554 THE JOURNAL OF NUCLEAR MEDICINE • Vol. 44 • No. 4 • April 2003



ablation therapy or systemic chemotherapy rather than radia-
tion therapy with its associated morbidity. In patients for whom
radiation therapy is planned to treat local recurrence, positive
PET findings would prompt further evaluation or alteration of
the radiation fields. In patients whom the radiation oncologist
is reluctant to treat because of an uncertain outlook for the
patient, negative PET findings would increase confidence that
radiation therapy is warranted because such treatment would
more likely lead to a favorable outcome. In our study, 12 of 30
patients (40%) after radical prostatectomy were diagnosed to
have lymph node metastases or bone metastases with high or
intermediate probability using AC PET.

As reported here, AC PET has high sensitivity for detection
of recurrent prostate cancer, and as reported elsewhere (13),
AC PET has high sensitivity for identification of primary
disease before therapy. However, a limitation of PET for early
detection of disease is its relatively low spatial resolution of
approximately 8 mm. As shown in Figure 4, we found that AC
PET findings were positive in 59% of patients with a serum
PSA level � 3 ng/mL but in only 4% of patients with a serum
PSA level � 3 ng/mL. It is known that the serum PSA level
correlates with tumor volume in prostate cancer; hence, AC
PET will be difficult in patients with low serum PSA levels.

A limitation of this study is that the majority of lesions
found by PET were not confirmed by objective reference
standards. Thus, some of the additional yield of AC PET
could represent false-positive findings. Further studies are
needed to accurately determine lesion-by-lesion and patient-
by-patient sensitivity.

CONCLUSION

We evaluated AC PET for detection of prostate cancer
recurrence. The results of our study demonstrated uptake in
the prostate bed as well as in lymph nodes more often for
11C-acetate than for 18F-FDG. This study showed that 11C-
acetate is a promising tracer for imaging patients with
recurrent prostate cancer. Further studies with a larger num-
ber of patients and in different clinical settings will be
necessary to determine its ultimate clinical utility.
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