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Introduction: We present a general-purpose py-
thon program to perform patient-specific radionu-
clide dosimetry with GATE based on image-based
measures of tracer distribution and CT structural
volumes. This provides a single user interface to
handle image conversion, generation of GATE macro
files, and export of dose volumes in PACS-compliant
DICOM format.

Materials and Methods: Cumulated activity
maps are derived from serial quantitative SPECT
images using a previously described methodology
[1]. GATE source array described using cumulated
activity data and Geant Radioactive Decay process.
Patient CT data were converted physical volume
using Schneider density and material tables [2].
Monte Carlo dose volume were compared with those
derived by traditional voxel dose kernel methods in a
series of ten clinical Lu-177 PSMA cases. Further
validation is provided by replicating OLINDA sphere
geometry and comparing energy deposition with
standard sphere masses.

Results: With respect to soft-tissue features, both
methods show agreement within 10%. In sphere sim-
ulations, energy deposition is within 5% for common
diagnostic and therapeutic isotopes. We allow clini-
cal simulations to run for approximately 10 hours
achieving visually acceptable noise with a single-
threaded instance on a desktop PC. Output dose im-
ages are integrated into the hospital PACS system
with a unique instance UID and series description.
While resampled to 3mm cubic geometry, care is
taken to retaining fusion to the original CT volume
and images can be viewed and contoured by clinical
staff on normal viewing workstations as shown in
Figure 1.

Conclusion: Though computationally intensive,
Monte Carlo radiation transport presents a number of
advantages by accounting for tissue heterogeneity—
particularly in osseous metastases—and appropriate-
ly tracking particles that have ranges over several
centimetres. As voxel-based radionuclide dosimetry
techniques become standardised over previous
whole-organ methods, we propose that GATE pro-
vides a robust backend to simulate radiation
transport.
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Figure 1. Coronal view of 3D dose image derived from multi-
ple post-treatment SPECT/CTs. Voxel intensity in units of Gray;
shown overlaid with corresponding CT image
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