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ABSTRACT:

A methodology for the segmentation and 3D modeling of thoracic organs
from computed tomography (CT) scans is presented. Specialized software
tools are utilized for the segmentation process, allowing for the creation of
accurate and detailed 3D models of organs such as the kidneys and
pancreas.

The resulting 3D models can be used for surgical planning, allowing
surgeons to better understand the anatomy of the patient and plan more
effective interventions. Additionally, these models can be used for medical
research, enabling researchers to study the anatomy and function of
thoracic organs in greater detail.

This work demonstrates the potential of 3D segmentation and modeling
for improving surgical planning and medical research.
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research, Computed tomography (CT)

INTRODUCTION

A workflow for segmenting and modeling thoracic organs from computed
tomography (CT) was developed to support surgical planning and
biomedical research.

Three-dimensional anatomical models were generated for organs such as
scapula, lumbar vertebrae, humerus and also the kidneys and pancreas
using semi-automated image processing tools.

This approach enables accurate representation of patient-specific
anatomy, supporting preoperative planning, experimental modeling, and
educational applications.
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METHODS

a) CT DICOM datasets were obtained from clinical sources.

b) Segmentation was performed using specialized software with manual
refinement.

c) 3D surface meshes were created and exported in STL format.

d) Finite element models were generated and subjected to simulated
loading conditions (10 to 100 N).

e) Von Mises stress, principal stresses, and deformation distributions
were extracted from‘simulations.
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RESULTS

The finite element analysis was app the following key results:

* Von Mises stress: up to 19.6 MPa

 Maximum principal stress: varied per tissue

e Unitary strain: dependent on mesh density

e Total deformation: 2.1 mm under 100 N load

e Mesh: over 26,000 nodes and 145,000 elements in critical zones

 The models were found to be structurally valid and clinically
interpretable.
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DISCUSSION
The use of 3D segmented models improves anatomical understanding and
allows customized simulations under controlled loading.

These models have shown to be useful for:

Virtual surgical navigation, 3D printing of organ models, Image-based
strain tracking, Biomechanical training tools and the model transferability
to other anatomical regions and medical contexts also can be considered.

CONCLUSION

It was demonstrated that thoracic organ models can be generated from CT
data and used effectively for surgical simulation and medical
experimentation. The digital workflow can be applied across diverse clinical
and engineering domains, integrating advanced computational methods
with real-world anatomy.
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