
Effects of the physical and VR 3D Anatomical 
models produced for the simulation of the 

functional urological surgeries on UroAnatomy
Knowledge

Hypothesis / aims of study
Surgical Anatomy education has been usually based on the Halstedian methodology of “see one, do one,
teach one” for decades. But there is a lack of wide scale availability of materials for learning surgery
operations. Thus, there is definitely a need for new solutions for training on young surgical fellows. Even
though cadavers have been used for ages, many problems including organizational and logistic factors such as
the need for trained personnel, the lack of efficient number of corpses available for dissection to prevent
student overload, the high cost for maintaining dissection labs, and health risks due to prolonged exposure
and contact with corpses, that prevent their widespread usage. it is also necessary to develop novel training
modalities in surgical anatomy education to overcome the limitations of traditional training, which has many
difficulties such as residency work hour restrictions, patient safety conflicts and lack of hands-on workshops.
These educational limitations provide a room for improvement of medical and surgical training using digital
simulations, 3D medical applications such as Virtual Reality (VR) and 3D printed models. Finalized projects
(MedTRain3DModsim, Erasmus+ KA203HED project done by Hacettepe, Rome 3, Charles and Chosun
Universities and Hellenic Urological Association between 2016-2018 and EuroSOMT, Erasmus+ KA203HED
project done by Hacettepe, Katholic Leuven, Perugia, Chosun Universities and ICS between 2020-2022) of our
working group aimed to extract and reconstruct 3D realistic anatomical models from radiological DICOM
images with various software packages and to 3D print or digitally simulate them in 3D for educational
purposes. The aim of this study to evaluate if any effect of the physical and VR 3D Anatomical models
produced for the simulation of the functional urological surgeries on UroAnatomy Knowledge.

Study design, materials and methods
The study was carried out during 3 different learning, teaching & training events held in Hacettepe and KU
Leuven Universities with 72 participants. More than 10 different physical and VR (digital) anatomical models
were determined from DICOM images for different functional urological surgeries. MIMICS Innovation suite
was used for the segmentation and digital anatomical model production. FormLabs 3B and other FDM based
3D printers used for 3D printing. In the first year of the study, 3D modeling, 3D medical processes and related
studies were carried out and in the second year, training was given to the trainees in 3 separate events.
Before and after each learning, training and teaching events, the participants answered 30 anatomy
questions. Sample questions can be seen in Figure 1.

Results
Comparison of correct marking rates of each question by the participants can be seen in Figure 2. There was
an approximately 35% of positive improvement between the post-test and pre-test results.
Interpretation of results
We experienced ‘hybrid surgical anatomy education’, using 3D digital and printed models. The use of physical
printed and/or digital VR 3D anatomical models in the anatomy education provided content and increased
the quality of using that content. It also provided variety and diversity to the limited educational materials
because of the aforementioned cadaveric restrictions.
Concluding message
As a conclusion, we believe that the customized 3D physically printed or digital VR anatomical model
produced from real patient’s radiological data with anatomical accuracy have a positive impact on general
UroAnatomy Knowledge.
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Figure1. Surgical Anatomy Question samples from questionnaire

Figure2. Comparison of correct marking rates of each question by the 
participants


