Open-Source As Part of the IGT Solution

As the field of image-guided therapy (IGT) continues to evolve so too does the complementary effort to create software and hardware to support it. To guide the effort properly, work must be performed collaboratively between federal and non-federal organizations, including the NIH’s NIBIB and the BWH’s National Alliance for Medical Image Computing (NA-MIC).  Supporting open-source software and hardware should be considered a critical link in these collaborations. 
By keeping software and hardware accessible to all and without fees for its usage, the maximum knowledge gain can be harnessed from scientists around the world in the shortest time frame. Indeed, open-source systems provide the best vehicle to answer the many unanswered questions that loom at this time. So many questions exist about IGT at such a critical time in its evolution. For example, the NIH is poised to fund IGI initiatives for FY 07. Additionally, federal agencies are actively seeking ways to best link together to accomplish inter-IGT center networking, collaborations between public and private entities, and standards and validation techniques to best fuse imaging and data systems and the different imaging modalities themselves to achieve interoperability of image-guided intervention tools with plug-and-play capability.
NA-MIC is a key non-federal player in this overall discussion. At its first annual IGT Workshop, Ron Kikinis, MD, NA-MIC’s principal investigator, presented on the necessity of keeping the systems and interfaces around IGT open-source. Kikinis also recommended NA-MIC and other key groups form an ongoing workgroup for IGI standards and developing a demonstration project specifically on open-source systems. Currently research on IGT within NA-MIC exists within an open-source framework. Benefits of the system include: 

promotion of knowledge flow and exchange in the field to quicken developments and refinements, 

enabling IGT to not rely on a single vendor so as to not hamper the efforts of the many different types of professionals involved with IGT’s development to contribute or be made aware of progress or challenges,

the allowance of an organic evolution of the field, harnessing the full power of scientists’ work, especially graduate students who act as the work force of science

rates of progress occurring more naturally than is possible through systems in which commercialization is the chief goal. 
NA-MIC’s strides with free open-source software (FOSS) are much like USB keys. USB is available from different vendors and enables the same device to work on a variety of operating systems. In having similar features to the USB, FOSS can bridge clinical and research devices. In other words, by being free and inclusive, FOSS can retain its organic and cross-discipline nature and yet can also through rigorous testing and knowledge share be made suitable for clinical practice. The software industry provides many good examples of open standards being used for different hardware interfaces. There is no reason that FOSS cannot follow suit.
NA-MIC supports FOSS as a required aspect of IGT’s successful growth and improvement. The massive changes inherent to the field of IGT necessitate massive . knowledge flow and sharing only possible through open system. Further the lack of barriers that typifies FOSS is so important to hasten developments in a field marked by the capacities to improve diagnosis and target therapy more locally and accurately. 
In short, FOSS is needed to support the enormous effort to generate the type of adaptable and yet precise technology that will serve as a imaging reference pre-and intraoperatively. Such referencing is vital to today’s image-guided interventions that include, but are not limited to, minimally-invasive surgery, image-guided biopsy, radiation treatment, image-guided radiofrequency ablation, cryoablation, endoscopic interventions. 

Already the validity of FOSS is being acknowledged in the 2006 federal funding of   Technology Development of Image-Guided Interventions: Phase I (RFA-EB-06-003) that is designed to create technologies that will replace current minimally-invasive treatments. As part of this initiative, software will be open; that is, freely available, transferable, and modifiable. Commercialization of the software is considered permissible though. 
The software used as part of this research will be supported through an open architecture to promote the integration and inter-operation of IGT components (ie. no fees or royalties are associated with access and usage); however, its use and the use of all software related to it will adhere to community-based standards.

Many other steps are needed in the march forward within the open-source field of IGT. Establishing a workgroup for IGT standards and a demonstration project for the open interface of IGT components are other practical improvements that NA-MIC supports and that should yield significant results.

