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Minimally Invasive Surgery (MIS) is a popular alternative to open procedures in many cases, reducing patient trauma
and operation risk. On the other hand, it requires a highly skilled surgeon with a significant amount of practice [1].
Although various virtual reality (VR) based simulators have been developed in the past years, there is a significant
demand for inexpensive and more accessible training platforms that can also have alternative use.

We have designed the Apollo multi-functional training system (FLS approved device [2]) especially for the Central
European region to provide a useful yet affordable solution for the practice of laparoscopic surgery [3]. The system can be
used as a simulator for a variety of open and MIS procedures. We conducted skill assessment studies to set up the critical
score margins for the curriculum. We are successfully introducing MIS training and theoretical education on modern
medical technologies—including robotic surgery—in the MD program at the Semmelweis University in Budapest.

To verify the Apollo system’s usability, first, we tested the classical exercise of FLS, the nail transfer, with 5
professional laparoscopic surgeons and 7 medical student novices. We used 21 randomly selected people as a control
group. It was shown that surgeons with laparoscopic practice (more than one year) performed significantly better than
novices. All five professional subjects completed the task within 3 minutes. The completion time was 108 ± 38.3 s (mean
± standard deviation). Error (drop) numbers were zero. The measurements of novice students showed 361.3 ± 75.4 s,
average error was 0.86. The control group’s mean time was 293.5 ± 114.8 s (0.25 error rate) for untrained subjects. For
surgical skill evaluation a time limit of 100 s for professionals and 240 s for novices was defined accordingly.

Next, we extended the scope of the research to measure the gradual improvement of subjects through multiple trials,
and the refinement of the curriculum based on the results of the ongoing experiments. 35 absolutely inexperienced
people practiced with the system, achieving 370.88 ± 140.37 s completion time, with 2.64 average error. 16 people took
a second trial, where the average performance derived to be 343.25 ± 167.4 s (with 2.4 errors), and 10 people took a
third trial, with 312.83 ± 188.12 s (1.83 errors). These experiment showed the usability of the system, whole highlighted
the importance of standardization of measurement conditions.

In the spring semester of 2011, for the first time in the history of the Semmelweis University, all 4th year medical
students will have to train with the system, and take a comprehensive test on advanced medical technologies at the
end of the semester. Through the development of an automated software environment, we will be able to record each
student’s individual performance with the Apollo at the beginning and the end of the semester. Future extension to
the system will include integration of a wet chamber for a more realistic intra-abdominal environment, a Single Incision
Laparoscopic Surgery (SILS) and robotic training module. Preliminary results will be presented as the workshop.
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