
 Eur J Nucl Med Mol Imaging (2021) 48 (Suppl 1): S1–S648  

CT scan. SUVMax, SUVPeak values of the lesions, and the 
liver-mediastinum in patients with malignancy especially 
in a pediatric age group are important for the correct 
interpretations of the scan findings. Mediastinum and liver 
uptake are used as self-standard sites for the comparison of 
the lesion uptake. Our study showed that resultant SUVMax 
values change significantly when medical materials used 
during 18F-FDG injection are measured and subtracted from 
full syringe counts and entered into the PET/CT scanner 
acquisition information page. References: None
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Aim/Introduction: Positron emission tomography (PET) 
is used within oncology to stage and assess treatment 
response. There is evidence that quantitative imaging 
metrics can enhance the prognostic value of PET and its 
ability to guide treatment decisions. Conventionally, the 
accuracy of PET images is evaluated using the NEMA Image 
Quality phantom, in which 10-37mm spheres simulating 
lesions are injected with [18F]FDG. However, this approach 
is not realistic for heterogeneous tumour shapes. We aimed 
at developing a template-based approach for accurate 
and reproducible casting of tumour models. We present 
Negative-Cast Modelling for Oncology (NCMO) and, as 
a proof-of-concept, we apply NCMO to model primary 
mediastinal B-cell lymphoma (PMBCL) tumours. Materials 
and Methods: Tumours were segmented by an experienced 
nuclear medicine physician from a set of PET/CT PMBCL 
images. Seven lesions (2.7mL to 171mL) were saved in a 
stereolithography (stl) file format and 3D-printed (Stratasys 
uPrint SE Plus). Negatives of the 3D-printed tumours were 
cast using silicone-based molding materials (Smooth-
On, USA). To minimize formation of air pockets, aluminum 
rods were secured to the models to establish injection and 
breathing holes subsequently used in the casting process. 
Tumour models were cast using liquid plastic (Smooth-On, 
USA), fluorescent red pigment, and [18F]FDG (200:5:1 ratio-
by-volume). [18F]FDG concentration was selected based on 
the 50th percentile of an analysis of 22 lesions from 13 PMBCL 
patients. Images of lesions were acquired using the GE MI 
PET/CT scanner (10min bed-duration) to determine the 
ground truth for lesion radioactivity and radiomics features. 
True tumour volume was determined by mass (ρ=1.15g/
mL for liquid plastic). Results: Mean absolute error (MAE) 

comparing TMTV ground truth and theoretical value was 
determined to be 13.8%, indicating that the casting method 
is accurate. The high viscosity of the liquid plastic used in the 
casting process causes radioactivity within the lesion to be 
heterogeneous. PET images using the NCMO method were 
determined to be highly realistic by an experienced nuclear 
medicine physician, due to the heterogeneous shapes and 
radioactivity distributions of the tumours. Conclusion: We 
developed a negative tumour casting method for use in 
oncology, which accepts PET/CT segmentations of real 
patient images as the template. NCMO has the potential to 
enable improved studies related to traditional image metrics 
as well as radiomics-based features within PET imaging. 
This method is generalizable and has the potential to be 
translated to other imaging modalities (e.g. SPECT, CT). 
References: none
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Aim/Introduction: 3D-printed phantoms have become 
increasingly important for assessing quantitative SPECT/CT. 
Inhomogeneous activity distributions are typically achieved 
by multiple compartments separately filled with stock 
solutions of different activity concentration, complicating 
phantom filling and increasing the error susceptibility. The 
aim of this work was the design of a single-compartment 
phantom mimicking inhomogeneous spatial activity 
distributions by internal filling structures of different volume 
fractions. This leads to apparently inhomogeneous activity 
distributions if the structure size is smaller than the SPECT 
resolution. Materials and Methods: Two kidney phantoms 
with different internal structures in cortex and medulla were 
designed based on a contrast-enhanced CT of a patient. 
After segmentation, internal structures of different volume 
fractions were achieved through a Boolean “AND” operation 
with gyroid structures [1] of different wall thickness. In 
consequence, the two phantoms had medulla:cortex 
volume fraction ratios of 1:1 (gyroid wall thickness 0.5 mm) 
and 1:5 (gyroid wall thickness 0.5 mm [cortex] and 2.65 mm 
[medulla]). After 3D printing using a Form 2 (Formlabs) and 
leakage testing, the phantoms were filled with 95 MBq 177Lu 
based on a 24 h peri-therapeutic 177Lu-DOTATATE SPECT/CT of 
the same patient. The 1:1 and 1:5 phantoms (filling volumes 
158 mL and 135 mL) were filled with activity concentrations 
of 0.60 MBq/mL and 0.70 MBq/mL, respectively. Quantitative 
SPECT/CT imaging was performed on a Siemens Intevo 
Bold camera (medium-energy collimator, 120 views of 
10 s, non-circular orbit, xSPECT Quant reconstruction: 48 
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