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Abstract Objective: To evaluate radiation exposure and protection strategies for common pain procedures
guided by X-ray. Methods: One hundred and forty patients underwent X-ray-guided pain procedures from
January to May 2021 in the Department of Pain Medicine of China-Japan Friendship Hospital were selected.
Intraoperative X-ray fluoroscopy data of all the patients were obtained from the C-arm history data to get the
average number of fluoroscopies and fluoroscopy time for common pain procedures. Using a personal radiation
dose tester, the dose equivalent rate was measured at the surgical bed with the image intensifier in both above-bed
and under-bed positions and at the distance of 20 cm, 40 cm, and 60 cm from the bed. The patient' s exposure
to ionizing radiation is assessed in this way. The dose equivalent rates were also measured at 1 m, 2 m, and 3 m
from the C-arm, when the lead glass (right in the middle of the lead glass, at the edge of the lead glass, and 10 cm
outside the lead glass), lead suits or unprotected was applied. This is used to assess the surgeon' s exposure to
ionizing radiation during surgery. Results: The average radiation exposure for X-ray-guided pain procedures was
less than 5 uSv. The dose equivalent rate was 20 cm > 40 cm > 60 cm when the image intensifier was above-bed

(P <0.01) and the same for the image intensifier below-bed (P < 0.01). The dose equivalent rate was significantly
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lower when the image intensifier was above-bed than under-bed (P < 0.01). With the image intensifier was

above-bed, the dose equivalent rates were significantly higher for unprotected and 10 cm outside the lead glass
at 1 m from the C-arm than for the lead suits, the edge of the lead glass, and the center of the lead glass (P < 0.01);

the same was true at 2 m from the C-arm, but the dose equivalent rates were significantly decreased (P < 0.01);

at 3 m from the C-arm, the dose equivalent rates for all protection methods were similar to the background radi-

ation. The situation was similar when the image intensifier was under-bed. Conclusion: The average radiation

dose of X-ray-guided pain surgery at China-Japan Friendship Hospital was less than 5 pSv. Operators should

improve the efficiency of the procedure, reduce the number of fluoroscopies and use distance from C-arm, lead

glass, and lead suits for protection from radiation.
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Fig. 3 Number and time of fluoroscopies and radiation doses by procedures of pain management
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Fig. 4 Relationship between image intensifier position and
dose equivalent rate at different distances of image
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*P <0.01, compared with image intensifier under-bed,
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intensifier from the bed.
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and the dose equivalent rate under different protection
conditions when the image intensifier is over-bed

*P < 0.01, compared with the corresponding protection
mode at 2 m from C-arm; “P < 0.01, compared with
the corresponding protection mode at 1 m from C-arm.
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Fig. 7 Relationship between dose equivalent rate and image
intensifier position at a distance of 1 m from the C-arm
*P < 0.01, compared with the image intensifier under-
bed; P < 0.01, compared with the value measured at
the central part of the lead plate grass.
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intensifier position at a distance of 3 m from the C-arm.
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