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±3%. Whereas, for bone marrow absorbed dose, slightly 
larger deviations were observed: 1.9% (-1.4%-9.0%), with 3/12 
cases exceeding ±3%. A possible factor contributing to the 
bone marrow results is its very low activity, with consequent 
noisy signal. Conclusion: 177Lu-QSPECT and dosimetry are 
minimally influenced by the choice of dead-time correction 
method, in particular for target tissues such as the kidneys 
and tumours. The use of an average acquisition DTCF appears 
suitable in personalized PRRT based on renal dosimetry. 
References: 1. Frezza A et al., EJNMMI Phys., 2020;7:10; 2. Del 
Prete M et al., EJNMMI Phys., 2018;5:25
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Aim/Introduction: Dosimetry in 177Lu-PSMA therapy is a 
valuable tool to assess treatment efficacy and toxicity. For 
dosimetry, accurate sampling of the radiotracer uptake time-
activity-curve using post-treatment imaging is important. 
It is of interest to minimise the number of scans without 
compromising the accuracy of dose calculations, since 
these scans put a burden on both patients and hospital 
resources. This study aims to develop an optimal protocol to 
determine the patient-specific absorbed dose in organs and 
lesions efficiently and accurately. Materials and Methods: 
Ten patients with metastatic hormone-sensitive prostate 
cancer received two cycles of 177Lu-PSMA-617 treatment 
(NCT03828838). Post-treatment imaging was performed at 
1h, 24h, 48h, 72h and 168h, including three bed positions 
SPECT/CT and a whole-body planar scan. Five-time-point 
SPECT dosimetry was performed for lesions and organs 
with physiological uptake (kidneys, liver and salivary glands), 
and used as reference standard. Absorbed dose values for 
various compositions of time-points were compared to 
the reference standard to determine the optimal simplified 
dosimetry protocol. The optimal combinations were selected 
by considering Lin’s concordance correlation coefficient 
ρC, the uncertainty in the absorbed dose u(D) (acceptable 
limit u(D)<25%) and the normalised error En (pass for En<1). 
Results: The reference median absorbed dose for lesions was 
2.07 Gy/GBq [range: 0.30-16.40] with a mean uncertainty 
of 13.6±3.1%. It was possible to obtain satisfactory lesion 

absorbed dose results from one-time-point imaging at 168h 
(ρC=0.98, En,mean=0.59±0.45 and u(D)mean=20.1±1.3%). The 
best two-time-point combination was 24h+168h (ρC=0.99, 
En,mean=0.44±0.35 and u(D)mean=12.9±2.3%). The organ 
reference median absorbed doses were 0.52 Gy/GBq [range: 
0.21-0.88] with u(D)mean=15.1±2.8% for kidneys, 0.08 Gy/
GBq [range: 0.06-0.14] with u(D)mean=21.7±4.8% for liver and 
0.50 Gy/GBq [range: 0.15-1.28] with u(D)mean=13.4±1.8% for 
salivary glands. Simplification of organ dosimetry based on 
SPECT or planar scans is still being investigated. Conclusion: 
Lesion dosimetry based on one-time-point SPECT imaging at 
168h provides a good representation for the absorbed dose, 
though with an increase in uncertainty. By including the 24h 
time-point, a more accurate dose estimation is obtained. 
Simplification of the organ dosimetry protocol is still being 
analysed. This study shows that accurate lesion dosimetry in 
177Lu-PSMA therapy can be performed with minimal imaging 
time-points, making dosimetry assessments more adaptable 
for routine clinical implementation. References: none

OP-0206
Validation of a simplified single time point image-based 
dosimetry approach for 177Lu-PSMA therapy
J. Brosch-Lenz1,2, A. Gosewisch1, F. Völter1, L. Kaiser1, P. Bartenstein1, 
S. Ziegler1, A. Rahmim2,3,4, C. Uribe5,3, G. Böning1;  
1Department of Nuclear Medicine, University Hospital, LMU 
Munich, Munich, GERMANY, 2Department of Integrative 
Oncology, BC Cancer Research Institute, Vancouver, BC, CANADA, 
3Department of Radiology, University of British Columbia, 
Vancouver, BC, CANADA, 4Department of Physics, University of 
British Columbia, Vancouver, BC, UNITED STATES OF AMERICA, 
5Functional Imaging, BC Cancer, Vancouver, BC, CANADA.

Aim/Introduction: Quantitative imaging is required for 
absorbed dose estimation in organs/tumors. Currently, most 
protocols require scans at multiple time points (MTP) following 
the radiopharmaceutical injection. However, this is not always 
feasible and puts a high burden on patients. Single time point 
(STP) image-based dosimetry has gained increasing interest 
as it can simplify the procedure and optimize resources. 
Large variations in effective half-lives (effT1/2) between 
patients have been observed, especially in tumors, therefore 
patient-individual dosimetry is emphasized. This work aimed 
to validate a simplified dosimetry approach for 177Lu-PSMA 
therapy using patient-individual measurements of organ/
tumor effT1/2 from MTP imaging from the 1st therapy cycle to 
estimate doses to organs/tumors with a STP in subsequent 
cycles. Materials and Methods: The 1st and 2nd therapy 
cycles of 10 patients, each with multi-bed quantitative 177Lu-
SPECT/CT at 24h, 48h and 72h post-injection, were analyzed. 
SPECT/CT images were registered to the 24h scan of each 
cycle. Volumes of interest (VOIs) for kidneys and bone lesions 
were segmented on the 24h SPECT images of 1st and 2nd 
cycle using thresholds and k-means clustering. EffT1/2 for 
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kidneys, whole-bone tumor burden and up to 4 individual 
lesions per patient (apparent in both cycles) were obtained 
using mono-exponential fits. The absorbed doses were 
calculated using VOI-wise time-integrated activities and 
mass-scaled organ/tumor S-values according to the MIRD 
formalism. The effT1/2 from the 1st cycle were used to perform 
STP dosimetry for the 2nd cycle with the 24h, 48h, and 72h 
scan separately. Percentage differences (PD) of doses were 
calculated for all VOIs for the STP approaches against the 
reference of MTP dosimetry for the 2nd cycle. Results: STP 
against MTP PDs for kidney doses were -4.2±5.0%, 0.1±4.9%, 
and 14.8±26.6% for the 24h, 48h, and 72h scans, respectively. 
Whole-bone tumor burden PDs were 7.1±22.9%, 4.4±14.3%, 
and 7.3±12.5% for the 24h, 48h, and 72h scans, respectively. 
Lastly, for the individual lesions PDs of 3.8±23.3%, 3.4±10.6%, 
and 8.0±25.1% were observed for the 24h, 48h, and 72 scans, 
respectively. Conclusion: We evaluated the feasibility of a 
simplified dosimetry approach that uses the effT1/2 of organs/
tumors measured from MTP scans performed during 1st cycle 
of 177Lu-PSMA therapy and applies it to a STP scan on the 2nd 
cycle. Our results suggest that this is a valid approach with 
smallest errors with a STP performed at 48h. Future steps will 
include expanding the analysis for more organs and testing it 
on a larger cohort of patients. References: none
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Aim/Introduction: Image-based patient-specific kidney 
dosimetry provides a significant contribution to the 
optimization of activity administration in 177Lu peptide 
receptor radionuclide therapy (PRRT) of neuroendocrine 
tumors and metastatic prostate cancer. However, the need 
of multiple SPECT-CT acquisitions and the subsequent 
dosimetric workflow can imply a remarkable resource 
effort. The aim of this proof-of-concept study is to propose 
a simplified personalized kidney dosimetry procedure in 
177Lu therapies, relying on a single quantitative SPECT-
CT acquisition and multiple radiometric measurements 
executed with a collimated external probe, properly directed 

on kidneys. Materials and Methods: Firstly, a phantom study 
was conducted, performing sequential external count-rate 
measurements in an abdominal phantom setup including 
kidneys, liver and bowel compartments filled with activity 
concentrations of 99mTc reproducing relevant organ effective 
half-lives occurring in 177Lu-PRRT: 55, 79 and 85 hrs in kidneys, 
liver and bowel, respectively. Effective half-life in kidneys 
was evaluated via mono-exponential fit of count-rates 
measured directing the collimated probe towards left kidney 
and in an intermediate position between the two kidneys 
(for background subtraction), and was compared with the 
expected value known from the experimental construction. 
Secondly, GATE Monte Carlo (MC) simulations reproducing the 
experiment were performed, using 99mTc and 177Lu as sources. 
Finally the proposed method was tested via MC simulation on 
a clinical case of 177Lu-DOTATATE PRRT with SPECT-CT images 
at three time points (2, 20 and 70 hrs), simulating external 
probe measurements analogous to the ones of phantom 
study. A simplified kidney dosimetry workflow, employing 
a single SPECT-CT and an effective half-life derived from 
probe measurements at three time points, was compared 
to a complete direct MC dosimetry workflow. Results: The 
estimated kidney half-life obtained from collimated count-
rate measurements with background subtraction performed 
on the phantom was consistent within 3% of the expected 
value. Phantom study MC simulations with both 99mTc and 
177Lu confirmed a similar level of accuracy. The simplified 
dosimetric workflow, tested on the examined clinical case, led 
to kidney dose estimations compatible within 6%, 12% and 
2% with the complete MC workflow, using respectively the 
SPECT-CT at 2, 20 and 70 hours. Conclusion: The proposed 
simplified procedure to perform kidney dosimetry in 177Lu 
therapies, taking advantage of external probe measurements 
for the estimation of patient-specific renal effective half-life, 
provides satisfactory accuracy and would reduce to a unique 
quantitative SPECT-CT the imaging required to derive the 
kidney absorbed dose, with consequent benefits in terms of 
clinic workflows and patient comfort. References: none
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Aim/Introduction: Dosimetry is needed to optimize 
individualized PSMA-targeted radioligand therapy. However, 
there is no international consensus on the optimal dosimetry 
method. Our aim was to evaluate the feasibility of 2D/3D 
hybrid dosimetry in [177Lu]Lu-PSMA-617 radioligand therapy 
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