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Abstract 

The present paper explores the possibility of building a surgical simulator that uses only free 

and open source software. A careful review of the literature on the software components 

required for surgical simulation reveals that new free and open source surgical simulation 

software can be built using already existing free and open source software components. This 

paper identifies some of the already existing free and open source software components that 

may easily be put together to create new surgical simulation software. The present paper also 

discusses how these software components could be assembled together, by developing 

software that integrates the software components. Creating the new surgical simulation 

software assumes significance since currently there are few (if any) free and open source 

surgical simulation software packages available. 

Introduction 

A surgical simulation system consists of the relevant hardware and software. The hardware 

needs to be purchased whereas the software may be commercial or free. Again, free software 

may be closed source or open source. 

Commercial software packages used for surgical simulation are expensive. Free alternatives 

are most of the time closed source software. Currently few (if any) open source software 

packages are available, although in addition to being free software, an open source software 

package allows for customization, modification, or feature enhancement/addition. 

 



The components of a surgical simulation software package are: operating system, 3D 

reconstruction software for obtaining 3D models of biological organs from 2D scanned 

images, software for simulating mechanical behaviour of biological organs, software for 

visualizing biological organs, and finally software that integrates the previously mentioned 

software components. 

The present paper is organized as follows. The next section deals with identifying the already 

existing free and open source software components that may be used to create a new surgical 

simulation software package. The section identifies software relevant to the different 

components mentioned in the previous paragraph. The subsequent section discusses how 

these software components could be assembled together to create a new surgical simulation 

software package. The last section concludes the paper. 

The applications [1] and [2] for Indian patent are related to the development of surgical 

simulators. Although the core software in these products is free and open source, they also 

include software which is not free and open source (e.g., they both use Windows operating 

system). 

Identifying the Software Components 

Operating System 

Linux may be used. A flavour of Linux called CAELinux may be more useful since many of 

the software packages mentioned in the next subsections are already packaged into it. 

Software for 3D Reconstruction  

ImageJ, ITK-SNAP, and MeshLab are free and open source software that are useful for 3D 

reconstruction of biological organs from 2D scanned images. Using these software for 3D 

reconstruction is explained in [3] to [5]. Of course, these software packages are a part of 

CAELinux as has been pointed out in [6]. 

Simulation Software 

Many of the simulation software-packages that are a part of CAELinux may be used. These 

are finite-element based packages. On the other hand, free and open source software that is 

not a part of CAELinux may also be used ([7] to [12]). 

 



Visualization Software 

Visualization software is helpful for tasks such as rendering. Visualization software available 

from within CAELinux may be used. Or any other free and open source visualization 

software may be used. Many free and open source libraries or software packages are 

available. 

Software for Integrating the Other Software Components 

This is software that wraps the rest of the software to make a free and open source surgical 

simulation software package. This software is also responsible for the user interface. Those 

who create surgical simulators are the ones who create this software. This software may be 

released as free and open source software after testing/evaluation.  

Assembling the Software Components 

The software that integrates the other software components (discussed in the last subsection 

of the previous section) does the task of assembling different software to create a new 

software package. It also provides a single interface to the user. 

Concluding Remarks 

It is possible to create a new surgical simulation software package by just assembling already 

existing free and open source software, extra software being only the one that is required to 

integrate the already existing free and open source software. This extra software may be 

made available to anyone as free and open source software. 

Future work could be to really build such a simulator, and test/validate it. Releasing all the 

software as free and open source software could encourage the use of the simulator. It could 

also encourage further development of the simulator by others. It would also be possible for 

others to customize/improve/modify the simulator, without there being the necessity to spend 

for the purpose. 

Creating a surgical simulator that uses only free and open source software could also result in 

more and more use of surgical simulators by medical professionals.       
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