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Abstract

Introduction: Due to increasing use of C-arm in surgeries, personnel are
exposed to a greater risk of radiation. Accurate assessment of the dose received
during various surgeries is one of the most important measures to prevent
radiation-related complications. This study aimed to evaluate the dose received
by operating room staff in orthopedic and spinal surgeries while using the C-
arm device utilizing experimental methods and Monte Carlo simulation.
Method: This cross-sectional study was conducted from September to February
2023. To record the absorbed dose, TLD 100 dosimeters were used, and instead
of humans, phantoms were utilized. The dosimeter was placed on the thyroid
of the phantom. The phantoms were positioned both behind and in front of a
lead wall at three locations: right, center, and left. The C-arm device was used
to simulate orthopedic and neurosurgery procedures in both anteroposterior
and lateral positions. Data analysis was performed using SPSS software (version
24), with a significance level set at 0.05 for the tests.

Results: The absorbed dose for the phantoms positioned behind the lead wall
was significantly lower than that in front of the wall (P<0.05). When the phantom
was in front of the wall, it received a higher dose in the lateral position of the
C-arm, compared to the anteroposterior position (P<0.05). Additionally, when
the phantom was placed behind the lead wall in the center and left positions, it
received a higher dose in the anteroposterior position of the C-arm, compared
to the lateral position (P<0.05).

Conclusion: The results of this study indicated a significant impact of the C-arm
device's position, as well as the use of protective equipment on the dose
received by operating room personnel during orthopedic and neurosurgical
procedures. It emphasizes the importance of using appropriate shields when
working with the C-arm.
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