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Summarize this book chapter
This chapter explores how 3D printing technology enhances
surgical education across multiple medical specialties. It
provides a comprehensive overview of applications, benefits,
and future directions.
Technical Foundation
The chapter outlines the step-by-step 3D printing process
from medical imaging data collection to final model
production, including segmentation, design modifications,
and aualing acciiranea 111
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Are any other key benefits of 3D printing
mentioned?

Key Benefits of 3D Printing in Surgical Education

Beyond the primary educational advantages, the article

highlights several important benefits:

Cost-Effectiveness

¢ Low-cost models ranging from $3-5 to $100, making
technology accessible even in developing countries [1][2]

* More affordable than traditional cadaveric specimens and
animal models [3][4]

Safety and Ethics

« Risk-free training environment for both physicians and
patients, eliminating complications during learning [5]
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given that, the chosen patient presented low-level of calcification. Hi
temains a pilot due to the gap existing in the literature about the st
technology as an educational tool.
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interventions, laparoscopic procedures, and endoscopic .
training [2][3].

Neurosurgery: Brain retraction training, aneurysm clipping

Urology

[ urology, 3D printing technology has been proven quite efficient a
tool. A lot of medical centers and institutions have developed novel
of the desirable part of urogenital system) in order to simulate majof
demand dexterity, such as the partial nephrectomy. These models
from a variety of materials and thus have different features aiming t¢
kidney as realistically as possible.

Hakmin Lee et al. have constructed personalized 3D-printed kidney
images aiming to assess the clinical usefitlness and the educational

models. They concluded that both the urologist and medical student
better understanding of correct renal tumor anatomy [85] . Other 31]
which have a positive impact on helping trainees be more anatomica
regarding renal tumors are soft tissue models that were developed as

simulation, skull base surgery, and endoscopic procedures [4]
[5}

Orthopedic Surgery: Spine models, fracture understanding,
and surgical simulation for complex procedures [6]7].
Cardiovascular Surgery: Congenital heart disease models and
valve procedure training [8][9]

Other Specialties: ENT surgery simulators, plastic surgery
models, urology training tools, and specialized applications

[
Benefits and Future Impact

3D printing offers cost-effective, repeatable training
ities that enhance understanding of complex

g
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Maddox et al. project [86] . In this pilot study, have succ
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