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Introduction Methodology
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printing
* Provides a realistic simulation design and ferc?:]'i‘qg‘:de' holders — PLA, FDM

of selected human anatomical fabrication Cylindrical outer shell - PMMA,
structures or region of interest CNC machining
3D printing process enables ‘

the selection of material . CT scanner: Siemens
i : CT IMage Healthineers, SOMATOM go.Top
composition and precise

L In AEC mode
control of complex anatomical vaUISItlon of Filling: Without and with DI water
structures
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Figure 1. Iméghebof\t‘he gfjdominal phantom in an radlatlon—emlttlng equment > ‘
upright position IMage quallty Software: RadiAnt DICOM Viewer
(Version 2025.2, 64 bit)

Develop a customized 3D-printed phantom of the upper ROI analysis ROI Analysis: Circular 3.0 cm?

- - o o X : . regions of interest (ROIls) were
abdomen region and characterize the phantom by obtaining its using RadiAnt selected in different areas of the axial

volumetric image without and with water using a diagnostic CT DICOM Viewer slices of the phantom images (inside
and outside the organ models’ shells)

scanner to determine HU

Results

Table 1. Corresponding HU measurements of the phantom without and with water for
varying kVs and slice thicknesses

0.6 mm 1.0 mm 3.0 mm

H H H
. U HU (with . v HU (with . v HU (with
(without (without (without
water) water) water)
water) water) water)

Inside the
organ models
Outside the
organ models
Inside the
organ models
Outside the
organ models
Inside the
organ models
Outside the
organ models
Inside the
organ models

Outside the
organ models -1000.64 -3.457 -1000.58 -1.996 -999.59 -2.027

-998.28 NA -996.92 -8.83 -996.49 -9.25
-996.99 NA -995.89 -4.36 -996.42 -2.13
-998.56 0.102 -991.27 0.300 -991.25 0.404
-998.07 0.792 -998.89 0.697 -997.28 0.108
-996.01 0.202 -994.44 -0.244 -989.17 0.091
-997.65 -2.245 -997.76 -2.086 -996.40 -2.976

-999.10 -0.022 -998.19 -0.023 -998.30 0.130

Phantom without water filling: within -970 HU to -1005 HU

tolerance range set by ACR Method specified in AAPM TG-233

Phantom with water filling: within -5 HU to +5 HU tolerance

range set by IAEA Method specified in AAPM TG-233 except VR AR e
for image acquisition at 70 kV inside the organ models’ shells

due to reduced penetrating capability of 70 kV x-ray
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Figure 3. (a) sagittal, (b) axial, and (c) coronal views of the phantom with water in almost HFP orientation
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