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Abstract:

Background: CT angiography, was performed preoperatively in a 68-year-old patient with an aortic
aneurysm. After processing the scanned images obtained, only thin sections with a thickness less than or equal
to 1 mm were selected for three-dimensional reconstruction.

Three-dimensional reconstruction of the processed scans produced a series of 3D images. These images, are
used for theoretical teaching, close to reality as they are based on a real case. The aortic aneurysm observed on
the sections studied gives learners a small glimpse of the clinical cycle of vascular pathologies and perfectly
illustrates the interest of the question studied.

Materials and Methods: A computed tomography angiography, was performed preoperatively on a 68-year-old
patient with an aortic aneurysm. After processing the scanned images obtained in DICOM (Digital Imaging and
Communications in Medicine) format, which is compatible with most brands of imaging equipment, only thin
sections with a thickness of 1mm or less, were selected for three-dimensional reconstruction.

Study Location: This study was carried out at the department of general anatomy and Morpho Functional
Explorations, EHU, university hospital in Oran, Algeria.

Inclusion criteria : The cuts were serialized and thin, less than 1mm thick

Results: Three-dimensional reconstruction of the processed scans has produced a series of 3D images. These
images are used for theoretical teaching, close to reality because they are based on a real case.

The aortic aneurysm observed in the sections studied gives learners a small insight into the clinical cycle of
vascular pathologies and perfectly illustrates the interest of the question studied.

In vascular surgery, preoperative simulation, with upstream identification of the arteries to be obliterated and
precise localization of aortic dilatation, enables surgical residents in training to be better prepared for surgery.
The three-dimensional image of the aortic aneurysm is better understood by novice vascular surgeons at the
start of their training, as it enables them to take a 3D approach to aortic dilatation.

Conclusion: Three-dimensional simulation is the tool of the future in anatomy teaching. It offers students the
opportunity to study models repeatedly at low cost and without the need for cadavers. Different models, can be
used to present different perspectives of human anatomy. In our case, we have created a model of the aorta that
could be a different learning opportunity.

Nevertheless, 3D models are likely to enhance rather than replace lectures, with this study suggesting that
expert teaching is likely to remain an essential part of medical education.

In addition, studies have shown that greater effectiveness, in terms of learning skills and knowledge acquired,
was perceived when 3D systems were used by medical students.
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I.  Introduction

Three-dimensional 3D simulation is currently gaining ground in the fields of healthcare and medical
education. In practice, highly realistic 3D anatomical models are a teaching method capable of conveying
understanding of complex physical structures and producing models that are difficult to obtain. Indeed, current
teaching modalities are limited either to traditional two-dimensional forms of learning, such as textbooks,
research papers and lectures, or to more costly modes such as cadaveric dissection. Among the areas of interest
in three-dimensional reconstruction are its application in anatomy using virtual reality functions.® 2.

As regards the effectiveness of 3D models, in terms of learning skills and knowledge acquired by
medical students, randomized controlled trials reported high scores. Most students in all trials expressed
satisfaction, happiness and interest in using the 3D systems, and recognized that their abilities had been
improved. 3.
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In addition, virtual simulation-based learning is increasingly used in healthcare education to prepare
students for clinical practice. For example, students training in radiation protection have simulated
interventional radiology. .

One tool used in 3D is Osirix software. It is a tool for diagnostic imaging, teaching and research, with
many possible applications in the field of maxillofacial surgery and stomatology. 5678,

The aim of this study is to highlight the benefits of three-dimensional simulation in medical education.
To this end, CT angiography was performed preoperatively on a 68-year-old patient with an aortic aneurysm.
After processing the scanned images obtained, only thin sections with a thickness of 1 mm or less were selected
for three-dimensional reconstruction.

Three-dimensional reconstruction of the processed scans produced a series of 3D images. These
images, used for theoretical teaching, are close to reality as they are based on a real case. The aortic aneurysm
observed on the slices studied gives learners a small insight into the clinical cycle of vascular pathologies, and
perfectly illustrates the interest of the question studied.

1. Material And Methods

A computed tomography angiography was performed preoperatively on a 68-year-old patient with an
aortic aneurysm. After processing the scanned images obtained in DICOM (Digital Imaging and
Communications in Medicine) format, which is compatible with most brands of imaging equipment, only thin
sections with a thickness of 1mm or less were selected for three-dimensional reconstruction. The reconstruction
was carried out in four steps:

The first step was to introduce the 256 selected sections into the OSIRIX software database>®7#2°, This
is a reconstruction software package, the open access version of which is free, and available on machintoch. It
allows the generation of three-dimensional 3D images by the formation of a digital mesh through the computer
stacking of fine serialized sections.

The second step consisted in the surface and volume reconstruction of the scanned sections, using the
"3D surface rendering" and "3 3D volume rendering" options available in the OSIRIX software toolbox.

The third stage consisted in segmenting the 3D model generated, using a range of tools to separate the
aorta from surrounding structures.

The fourth step was to choose the right cross-sectional planes ,to highlight the aortic dilatation and its
relationship with surrounding structures.

Study Location: This study was carried out at the department of general anatomy and Morpho Functional
Explorations, EHU, university hospital in Oran, Algeria.
Inclusion criteria : The cuts were serialized and thin, less than 1mm thick.

I11. Result

Three-dimensional reconstruction of the processed scans has produced a series of 3D images. These
images are used for theoretical teaching, close to reality because they are based on a real case.
The advantages of 3D reconstruction are:
1- Theoretical teaching is more realistic, as it uses images taken from a real case.
2- The student can manipulate the image, turning it in all directions, offering a better appreciation of the model
under study, far removed from conventional two-dimensional anatomy diagrams.
3-Virtual dissection of a digital thoracic model in VIVO as opposed to cadaveric dissection, which is more
costly, more restrictive, and whose anatomical structures are sometimes slightly different from those in life 0%
12

4- Possibility of isolating the 3D model; in our study, it is the aorta, which makes it easier to teach descriptive
anatomy of the aorta: from its origin, path and thrust, to a description of its dimensions and general
characteristics (figures 1 and 2).

5- A good visualization of the orientation of the various aortic segments in space, which is not evident on 2D
diagrams (figure 1).

6- The use of bone and vascular fenestration provides an aorta projected onto the bony skeleton, enabling
studies of its skeletal projection (figure 2).

7- The possibility of cross sectioning in 3 planes of space, enabling study of the anatomical relationships of the
aorta with neighboring organs. (figures 3, 4 and 5).

8- The aortic aneurysm observed in the sections studied gives learners a small insight into the clinical cycle of
vascular pathologies and perfectly illustrates the interest of the question studied.

9- In vascular surgery, preoperative simulation, with upstream identification of the arteries to be obliterated and

precise localization of aortic dilatation, enables surgical residents in training to be better prepared for surgery
14,15
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10- The three-dimensional image of the aortic aneurysm is better understood by novice vascular surgeons at the
start of their training, as it enables them to take a 3D approach to aortic dilatation.

Figure no 1: Isolated aorta with thoracic aortic aneurysm. With: 1-crosspiece of the aorta, 2-Thoracic aorta,
3-brachiocephalic arterial trunk, 4- left common carotid artery, 5-artere subclaviere gauche.

/

Figure no 2: Aortic aneurysm projected on the skeleton. With: 1- Aortic aneurysm, 2- Abdominal aorta,
3- Right common iliac artery, 4- Left common iliac artery, 5- Right external iliac artery, 6- Right internal iliac
artery, 7- Left external iliac artery, 8- Left internal iliac artery.
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Figure no 3: Axial section at the level of T5 showing the resonance of the aneurysm in the posterior
mediastinum. With: 1- 5th thoracic vertebra , 2- right lung , 3- thoracic aorta sectioned, 4- left lung.

: I
Figure no 4: lateral view of the mediastinum highlighting the relationships of the aorta to the mediastinum.
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2 I . -
Figure no 5: Anatomical relations of aortic Aneurysm highlights the aneurysm after image processing.
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Figure no 6: VRT (volume rendering).

IV. Conclusions
Three-dimensional simulation is the tool of the future in anatomy teaching. It offers students the
opportunity to study models repeatedly at low cost and without the need for cadavers. Different models can be
used to present different perspectives of human anatomy. In our case, we've created a model of the aorta that
could be a different learning opportunity.
Nevertheless, 3D models are likely to enhance rather than replace lectures, with this study suggesting
that expert teaching is likely to remain an essential part of medical education.
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In addition, studies have shown that greater effectiveness, in terms of learning skills and knowledge

acquired, was perceived when 3D systems were used by medical students.
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