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Abstract. With increasing digitalization in healthcare, there is growing potential for 

the use of Mixed Reality (MR) in medicine. In response to this, we developed a 

course to provide students with hands-on experience in MR and familiarize them 
with the technology. Utilizing the HoloLens 2, we designed an application enabling 

multiple users to interact with virtual objects overlaid on the real world and shared 

across devices. We used 3D heart anatomy models to let students discuss 
cardiovascular diseases together. We conducted a preliminary evaluation of our 

prototype, involving ten participants. The first test indicated a positive reception of 

the course, with students expressing keen interest in MR. With this work we share 
our experience to contribute to the field of MR applications. 
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1. Introduction 

Mixed reality (MR) is a rapidly evolving technology that combines elements of both 

virtual reality and augmented reality, blending virtual objects with the real-world 

environment. In particular, medical education is viewed as one promising application of 

MR [1,2]. The Microsoft HoloLens 22 is an MR headset that enables users to interact 

with holographic content using hand gestures. By integrating the device into a teaching 

module, we aim to provide medical students with a hands-on experience that enhances 

their understanding of complex anatomy and medical conditions while simultaneously 

demonstrating the capabilities of modern technology in medicine. 

2. Methods 

The HoloLens application was built using Unity (2021.3.21f1)3 and the Mixed Reality 

Toolkit (2.8.3)4. Ten voluntary medical students from advanced semesters participated 

in a first test run and filled out a short electronic survey afterwards. The course was 

scheduled for 1.5 hours, with the first ~20 minutes being used for a brief introduction to 

the technical aspects of MR and healthcare applications. The practical part was divided 
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into two tasks. Task 1 introduced the students to the hand-tracking system. They were 

asked to move and scale a virtual 3D object using hand-gestures. Afterwards, they 

pointed to certain locations on the model's surface by controlling a virtual pointer with 

the index finger. For task 2 three models developed at the University Medical Center 

Groningen [2] were integrated: a heart with an atrial septal defect (ASD), ventricular 

septal defect (VSD) and a model with colored coronary arteries. Students were asked to 

identify the depicted conditions and elaborate on consequences, potential treatment etc., 

or to discuss the anatomy. The tasks were performed in groups of three students and one 

lecturer, all wearing an MR headset and viewing the same object shared across the 

headsets. Via a web-application, the remaining persons discussed the 3D models 

pairwise in front of a 2D screen by scaling, rotating and pointing with a desktop mouse 

[3]. Finally, the experiences with MR were discussed in the entire group. 

3. Results and Discussion 

The students' feedback was predominantly positive. According to the Likert scale 

(1=worst, 5=best answer), questions on understandability (mean of 5) and general 

interest for the content (mean of 4.8), as well as appropriateness of the time schedule 

(mean of 4.7) were ranked highest. The relevancy (mean of 4.1) and the selection of tasks 

(mean of 4.1) were rated lowest. More detailed descriptions and screenshots of the 

application can be found in the supplementary materials [4]. 

The application was still in development and thus the results are preliminary. While 

we received overall positive feedback, the responses indicate that the specification of the 

tasks should be refined. Nevertheless, the group discussion revealed that most 

participants regarded the technology as a useful addition to traditional learning methods. 

Yet, our evaluation is limited to a small number of participants and may not be 

representative, as only students who were already interested in the topic took part. 

5. Conclusions 

Our test run of the MR teaching module using HoloLens 2 headsets yielded a promising 

perspective for the integration of MR technology into medical education. The course 

module has now been integrated into the curriculum. Moving forward, more refinement 

of the application and tasks is planned based on further evaluation in order to maximize 

relevancy and educational effects for medical students. 
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