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[Abstract] Objective To discuss the relationship of the radiation dose on the operator’s upper limh
with the height of exposed area, standing position of the operator, imaging position (C-arm X -ray angle)
and physical protection intensity in percutaneous coronary intervention (PCI). Methods The patient was
replaced by an anthropomorphic phantom, PCI procedure via radial artery access was simulated, the entrance
surface dose (ESD) rates of the simulated operator’s left hand and left upper arm at different C-arm angles
were collected under different radiation protections. The ¢-testing was used to compare the difference in ESD
rate between left hand and left upper arm of operator wearing only sleeveless X -ray protective suits, to
compare the difference in ESD rate of same site between the first operator and the second operator, as well as
to compare the ESD rate of left arm before bedside protection was adopted with that after bedside protection
was adopted. Single factor analysis was used to compare the same site ESD rate between different C - arm

angles in operator wearing only sleeveless X -ray protective suits, and to compare the ESD rate of the left
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upper arm between different protection conditions. The X-ray shielding ratios of left hand and left upper arm
und er different protection conditions were calculated. Results When only wearing sleeveless X - ray
protective suits, the ESD rates of left upper limb in the first operator were higher than those in the second
operator (left hand 1=38.9-86.5, left upper arm t=13.0-83.8, P<<0.05). The ESD rates of left upper
arm were higher than those of left hand at most C-arm angles (the first operator t=7.1-55.3, the second
operator 1=9.2-78.8, P<<0.05). Under bedside protection, the ESD rates of left hand were obviously decreased
(the first operator t=49.4-181.6, the second operator t=5.1-47.3, P<<0.05). The stronger the protection of
left upper arm was, the lower the ESD rate would be (the first operator F'=84.6-531.3, the second operator
F=7.0-326.3, P<<0.05). When only simple bedside protection was employed, the X-ray shielding ratios of
left hand and left upper limb in the first operator were 22.46%-52.93% and 23.83%-72.12% respectively,
which in the second operator were 2.28% -17.39% and 3.45% -50.62% respectively; the X -ray shielding
ratios of upper limbs in the first operator were higher than those in the second operator; and the X -ray
shielding ratios of left upper limb were higher than those of left hand at most C - arm angles. When
simultaneously wearing half-sleeve X-ray protective suits and using bedside protection, the X-ray shielding
ratios of left upper arms in the first operator and second operator rose up to 73.32%-89.48% and 63.97%-89.55%
respectively; and the difference values of the X -ray shielding ratios between two operators and among
different C-arm angles dropped down remarkably if compared with those when only simple bedside protection
was adopted. Conclusion In performing PCI procedure via radial artery access, the radiation dose on
operator’s upper limb is comprehensively affected by various factors, including height of exposed area,
standing position, angiographic examination position, physical protection intensity, etc. The protective effect
of simple bedside shielding device is better for upper limbs, especially for upper arms, of the first operator,
while half-sleeve X-ray protective suits can make up for the inadequacy of simple bedside protection. It is
very important to make full use of bedside protection and wearing enhanced protection equipment in order to
(J Intervent Radiol, 2021, 30. 523-528)
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reduce the radiation hazard.
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