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Axial T, image T, image + RH spectral grid T,image + LH spectral grid Fig. 4. 2D single—time point MRSI data
o > = ! ) Images were obtained from a patient with serum PSA of
: 9.5 ng/ml, who was diagnosed with bilateral biopsy-
proven Gleason grade 3 + 3 prostate cancer and received
the highest dose of hyperpolarized [1-13C]pyruvate (0.43
ml/kg). The axial T2-weighted image shows a unilateral
region of reduced signal intensity (red arrows), which is
consistent with a reduction in the corresponding ADC.
The 1H spectral arrays supported these findings, with
voxels with reduced citrate and elevated choline/citrate
(highlighted in pink) on the right side of the gland and
voxels with normal metabolite ratios on the left side. The
; ) ‘ 13C spectral arrays show voxels with elevated levels of
é» u..,-.,,-r ; hyperpolarized [1-13C]lactate/[1-13C]pyruvate
' } (highlighted in pink) on both the right and left sides of the
(s prostate. The location of colored regions in the metabolite
image overlay had a ratio of [1-13C]lactate/[1-
13C]pyruvate greater than or equal to 0.6.
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Nelson SJ et al. Metabolic imaging of patients with prostate cancer using hyperpolarized [1-(1)(3)Clpyruvate. Sci Transl Med.
2013;5(198):198ral08.
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Giovacchini G et al. PSA doubling time for prediction of [(11)C]choline PET/CT findings in prostate cancer patients with
biochemical failure after radical prostatectomy. Eur J Nucl Med Mol Imaging. 2010;37(6):1106-16.
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JMucl Med. 2015 Dec;56(12):1836-42. doi: 10.2967/jnumed.115.163741. Epub 2015 Sep 24.

Radiation Treatment of Lymph Node Recurrence from Prostate Cancer: Is 11C-Choline PET/CT Predictive of
Survival Qutcomes?

Incerti E 1, Fador A2, Mapelli P!, Fiorino ¢3, Alongi P!, Kirienko M4 Giovacchini 62, Busnardo E, Gianolli L, Di Muzio N2, Picchio M5

+ Author information

Abstract

PET/CT is a valuable tool to detect lymph node (LN) metastases in patients with biochemical failure after primary treatment for prostate cancer
(PCa). The aim was to assess the predictive role of imaging parameters derived by (11)C-choline PET/CT on sunvival outcomes-overall survival,
locoregional relapse-free sunvival, clinical relapse-free survival (cRFS), and biochemical relapse-free sumival (bRFS)Hn patients treated with helical
tomatherapy (HTT) for LN recurrence.

METHODS: This retrospective study included 68 patients affected by PCa (mean age, 68 v; age range, 51-81 y) with biochemical recurrence after
primary treatment (median prostate-specific antigen values obtained at the time of PET/CT scan, 2.42 ng/mL; range, 0.61-27 .56 ng/mL) who
underwent (11)C-chaline PET/CT from January 2005 to January 2013 and were treated with HTT in correspondence of the pathologic choline LM
uptake. PET-derived parameters, including maximum/mean standardized uptake value (SUVmax and SUVmean, respectively) and metabolic tumor
volume (MTV) with a threshold of 40%, 50%, and 60% were calculated. The best cutoff values of PET-derived parameters discriminating between
patients with and without relapse, after treatment guided by PET, were assessed by receiver-operating-characteristic (ROC) curve analysis.
Univariate and multivariate Cox regression analysis including the most predictive PET-derived parameters and survival outcomes were performed.

RESULTS: The median follow-up was 20 mo (mean, 26 mo; range, 3-97 mo). (11)C-choline PET/CT showed pathologic LN uptake in 4 patients at
the pelvic level, in & at the abdominal level, in 13 at both the pelvic and the abdominal level, and in 46 at the abdominal or pelvic or other sites. The
2-y overall survival, locoregional relapse-free survival, cRFS, and bRFS were 87%, 91%, 51%, and 40%, respectively. On the basis of ROC curves,
the most discriminative cutoff value for MTV values was an MTV threshold of 60% (MTWVE0) of greater than 0.64 cm(3). No significant cutoff values
were found for SUVmax or SUVmean at univaniate analysis, whereas MTVE0 was confirmed as an independent predictor in multivariate analysis
and significantly correlated with bRFS and cRFS. MTVED and extrapelvic disease well predict the risk of cRFS.

CONCLUSION: (11)C-choline PET/CT performed as a guide for HTT on LN recurrence is predictive of survival. In particular, MTWVE0 and extrapebic
disease were the best predictors of tumor response for bRFS and cRFS in PCa patients with LN recurrence after primary treatment. This
information may be useful in emerging treatment strategies.

© 2015 by the Society of Nuclear Medicine and Molecular Imaging, Inc.
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Q J Mucl Med Mal Imaging. 2015 Sep;59(3).342-50. Epub 2014 May 21.
11C-Choline PETICT in the primary diagnosis of prostate cancer: impact on treatment planning.

‘{r

Garcia JR1, Jorcano S, Soler W, Linero D, Moragas M, Riera E, Miralbell R, Lomefia F.

® Author information

Abstract
AIM: Aim of the present study was to evaluate the usefulness of 11C-choline PET/CT for detecting lymphatic or haematogenous spread and for
planning radiotherapy in patients with medium-to-high risk prostate cancer.

METHODS: We have included 61 consecutive patients recently diagnosed with cancer prostate by biopsy. All patients were classified as medium-
to-high risk: Gleason: 7-9; PSA: 6.3-30.4 ng/mL; stage T2c (N.=20) or stage T3 (N.=41). Image acquisition began 5 min after intravenous injection
of 11C-choline (656+119 MBaqg), starting at the pelvis and continuing craniocaudally. Images were interpreted visually to evaluate uptake by the
prostate gland. Lymph nodes with 11C-choline uptake were considered invaded, regardless of their size. Bone lesions were considered positive

when they showed greater focal uptake than the surrounding-benre. In patients with evidence of lymph-node invasion or bone metastases (15

patients), disease was classified as locoregional, oligometastatic, or multimetastatic.

RESULTS: All patients had prostate gland uptake (20 focal, 8 bifocal, and 33 multifocal). Extraprostatic disease was present in 15 patients
(24.6%), as follows: 9 (60%) in a single location: in an infradiaphragmatic lymph node (N.=6), in a supradiaphragmatic lymph node (N.=1), and in
bane (M1) (M.=2). Six (40%) as multifocal invasion: with both infra- and supradiaphragmatic lymph node involvement (N.=2); with infradiaphragmatic

»‘L lymph node involvement and M1 bone metastases (M.=3); and infra- and supradiaphragmatic lymph node involvement plus M1 bone metastases
(N.=1). Disease was classified as locoregional (M.=6), oligometastatic (N.=5), and multimetastatic (N.=4). The 11 (73.3%) patients with
locoregional and oligpmetastatic disease were selected to undergo intensity-modulated radiation therapy with dose escalation based on the PET
findings.

CONCLUSION: Qur results suggest that 11C-choline PET/CT is a useful one-stop diagnostic procedure for evaluating patients with medium/high
risk prostate cancer scheduled for radical treatment. 11C-choline PET/CT can reliably rule out lymph node involvement and remote metastases,
allowing to select candidates for radiotherapy and to plan their treatment.

PMID: 24844254
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Afshar-Oromieh A et al. The diagnostic value of PET/CT imaging with the (68)Ga-labelled PSMA ligand HBED-CC in the
diagnosis of recurrent prostate cancer. Eur J Nucl Med Mol Imaging. 2015;42(2):197-209.
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. Fig.3 68Ga-HBED-CC-PSMA  PET/CT
image of a patient with locally recurrent PCa
(PSA 3.7 ng/ml) after radical prostatectomy
(SUVmax 12.4) who received 140 MBq of
the 68Ga-labeled tracer molecule and was
scanned at 1 h p.i.; a) CT image, b) PET
. image, c) PET/CT fusion image, d) MIP.

Lutje S et al. PSMA Ligands for Radionuclide Imaging and Therapy of Prostate Cancer: Clinical Status. Theranostics.
2015 Oct 18;5(12):1388-401
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