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We present a new generation tool based of mteractive 30 models. This models are
based on the radiclogical teo-dimensional images by computed tomography imagng.
Our articke focuses on the anatomical region of the skull base._

These new three-dimensional models offer a wide field of application in the leaming. as
they offer multiple visualization tools (rotation, scrolling, 20om... ). In this way,
understanding of the anatomical region is facilitated.

A feature to be dismissed is that a professional workstation s not required to work with
three-dimensional models, since a personal computer can be viewed and interacted
with the models.

Educational and clinical applications are also discussed.
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NEW GENERATHON OF THREE-DIMENSONAL TOOLS TO LEARN ANATOMY

Abstract

We presens a new peneration tool hased of mrerscrive 3D models. This models are based on the mdiological
pavo-dimenssonsl e ges by computed tomosTaphy imaEping

Char article focuses on the anstonmical rezion of the skall baze

Thess new three-dimensional models offer 3 wide Geld of application in the learning. as they offer nmitiple
vismlizton wols (fotsen, scrolling, zoom. ). In tis way, ondentnding of the anaoocal region it
facilitated.

A fesmere to be disrsssed is thar o professional workesmarion i not required 1o work with tree-dirmenaional
models, since 3 personal compurer can be viewed and mreracred with the models.

Keyword:
Apnsrorncal 3D medels; sloal] base; TC mazes; free sofrwane

Introducton

Sigmfican: rechnological advanoes have been made in recent vear, inToducing insovatos eaching and
learning wchnigoes Mo health woences, in pardoniar o medicine [1.2].

An exarmple B radiclogical ramine posprocessing. With the lwest technological sdvamces m image
TeCODSTUCDOn We C3n generse three-dimensional models (3D) from comentomal 2D commpued
tomography (CT) o magmenc resonance (MF) images [3-5]

With new mmmwpﬁmm anaioomdal undeTstanding are echanced, smoe if
allows iomeraction with the models

This mchoolory by emabled the developoens of crucial tools for teaching and leamine of differss:
disciplines parviculardy in biomedical Seld [4,6].

In anatonry, it s partcularly inportant represent different snatoonical soocnures i insEes. becase they
brng more information for approprisie wderstanding of the stractores.

Material and method:
A brersrore search was performed in PabMED dasbace of the Manonal Library of Medicine.
The process of cresting 30 models consists of several phases and depends on vanows soffware packages.
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Prewiously the suthors needed a tool chain of at least three or even four different soffware applicaions bat
oy the nmber of tools can (and should) be reduced fo a one or merdomm of two applications.

Al these steps a1e neceszarTy 1o creats the final doouren:, i once commplsted . the user only nesd ome
sofware to open the file and imferact with the modal

Images of CT (Philips, 16 detectors) skull base (Fig 1) are obtaimed fom databse of shdies conducted at
the Hospital Virgen de la Concha (Famora, Spain).

Fig 1. Awial CT secton of skl basa.

Inferesting images & are selacted and stored m TACOR formet. The crestion of the anatonmcal modsl comsist
on 8 few steps:

Images obiamed fom radiological shadies in DICOR format are incorporated imso the 30 Slcer sofiware;
5.4.0-1 version obiained free of chargs from the net.

Croce images ate loaded, they are analyzed reformatied and processed (sepmented) to obtain representative
three-dimensionalmodels of the area of nferest in this paper, the base of the skull (fig 2 and 3).

Fig 2. Scresnchot 30 5licer program
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Fig 3. Scresnchot 30 5licer program. Sepmentation images.

Finally, the three-dimensional models and the key imspes of anatondcal region of interest are created, they
are saved selecting the storage format that most imberest.

Fesulis
We gat 30 models and several three-dimensional images from CT images in DICOM fonmat

These images have mnltpls viewing options, being able fo be displayed superimposed on the onigimal 30
anatomcal insges or &5 thres-dimencional models,

Fig 4. 3D model and postprocesed imagss.

Fig 5. Screenshat 3D Slicer program.
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Tridimenzions modsls and images zenerated by this way can be imporied nto different formats (U750
VTE OBT .. to visualize and mansze them nsine the tools that are present in the different free available
software on the web.

Thess images can be processed on soy persomal comguater. This represents an Important advance becase i
allows amy wser o process and o format radiclogic CT mmages without the necessity of a professional
workstaton.

Uking these modsls interaction is allowed offermgz several vimmalization and mensgement tools that
facilitate the work and comprehension of anstontical region of the study area (g &).
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Fig 6. PDF Program interface with model created

These models creatsd can be opened fom several soffware packagzes (fes or paid). allowing their
mansformestion and inferaction with the soffware fools svailabls (fiz 7). For exampls, mezsmements can be
mxds and can be nsed as panems for other projects.

Fig 7. 3D plder Program inferface with model created.

Di -
Thess 3D models provide 3 beter understandins of conplex snefomica]l regions. The wse of these
techmiques can be egended to different fields, whether in clinical | sdwcatons] and investizaton field
For the educational fisld ments] representation of the shape and organization of various anatonaical
smuchmres  is 3 cmocial siep im the process of leamine,  perdoolary in amstonTy.
Three-dimensional modals can represent more anatomical detsils then raditdonal models.
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Therefors, we consider, alonz with other suthors, that these fools are usefil for anatomical sducation
because they accelerate and fcilitste the process of mnderstanding. improving teaching [2,7-11].

The resources of thres-dimensional masine can be mtegrated efficiently with tedidonal methods of
drawings and descripiive schemes in order to mprowe the feaching of anatonoy [12,13].

Anvther important advantage mvolving these models = the ability to share and ramsmit this information
with other nsers gmckly, withomt commplex sofiware packages or payment ones. This allows each uzer 1o
access confent from hisher personal cormuibeT.

Begarding the clinical or investdzation Sald, 30 models is also imporians as 3 tool for oaiming clinical or
surgecns, becanse they nesd several mials 1o leam the essents] procedures and gaim experisnce [14,15].

In sddifion it is also mportant that with the same mode] you can work from seversl programes. This allows
to use the different tools fior inferaction with the modals.

Conclosions

This 30 modals provide more information then convenfions] ones. Therefore, we consider that these tools
are nsafil for anstonmcal teaching

3D imezzes could sccelerate the learning process, and fclitating the capacites of imderstandims.
This mudals can be managed from any personal computer without expensive professionsl womkstations.

Ethical statement: Thiz amicle does not contsin soy smdies with lnmian participants or animasls performed
by amy of the mauthors.
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