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Abstract
Objectives: One of the most important characeristics of CyberKnife radiosurgery system is the
total accuracy in millimetric level.  Such accuracy is routinely controlled for each tracking
system by end to end (E2E) test. All E2E tests are advised and performed in a single fraction. We
thought whether these E2E tests are also proper for multifraction treatments. In the present
study, the E2E tests were performed on 1, 3, and 5 fractions by keeping the total dose identical
for 6Dskull, Fiducial and X-Sight Spine tracking systems.  The aim of the present study was to
observe the variance in the error values of E2E tests by keeping the phantom position and all
other parameters constant for these tracking systems and to search the relation between the
error values and the fraction number.

Methods: All parameters shown in the manual were used in the planning stage of E2E test. Only
the fraction numbers were changed.   The treatment plans were done for 1, 3 and 5 fractions by
keeping total dose the same. The phantom was irradiated without any movement of the
phantom for 3 and 5 fractions. We took an image for every 30 seconds for all algorithms during
the procedure. Thereafter, all the E2E films used in the phantom treatments were scanned with
the same parameters. Each treatment for 1, 3 and 5 fractions were repeated three times for each
algorithm and obtained scanner results were averaged.  Spearman correlation test was used for
statistical analysis. To eradicate the effect of film on the results, we irradiated the films in a
fixed set-up in 1, 3 and 5 fractions with the same total dose and analyzed with imageJ program.
Graphical and numeric results showed same blackening in the films in different fractions.

Results: The results and statistical analysis showed a correlation between the fraction number
for different tracking system and the error value.  An increase in the error value was observed
with increased fraction number (p=0.010). The correlation coefficient was 0.796 indicating a
strong and positive relation on the same direction.

Conclusions: This study showed that there is an increase in error values with increasing
fraction number in E2E tests performed in different fractions. A large-scaled dosimetric and
mechanic study is warranted to confirm this consideration.
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