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Preparation of Air Dose Distribution and Optimized Positioning of the
Ceiling-suspension Protective Shield in Our Dedicated Cardiovascular
Interventional Radiology Room—Toward Reducing Radiation Exposure to
the Surgeon’s Lens

Yuya YAMASHITA, Yoshihiro NAGAQO, Shoichi IZUMI
Takuya AKAGAWA, Yoshiharu FUKUI

Department of Radiological Technology, Tokushima Red Cross Hospital

In response to the statement issued by the International Commission on Radiological Protection in 2011,
the equivalent eye lens dose limit for radiation workers in Japan was lowered in April of 2021. In addition,
because of the increasing sophistication of catheterization procedures in the cardiovascular field, fluoroscopy
time may be prolonged, and protection of the surgeon's lens from radiation has become critical. Therefore, in
this study, we aimed to measure the air dose rate from scattered radiation, prepare air dose distributions in
a dedicated cardiovascularinterventional radiology room, and investigate the usefulness of a ceiling-suspension
protective shield and the effects of different shield angles on the surgeon's lens exposure. A chest phantom
was used for biplane fluoroscopy. A survey meter was placed at a height of 150 cm from the floor, assuming
the height of the lens, and the air dose rate was measured. The tube angle was set at the angle normally
used for cardiac catheterization at our hospital (right coronary artery in one direction, left coronary artery
in three directions). The air dose rates and air dose distributions were compared for cases without and
with the ceiling-suspension protective shield. The shield was positioned at angles of 90° and 45° relative to
the surgeon. At the surgeon's position, the air dose rates were reduced by averages of 91.2% and 92.7% for
angles of 90° and 45° , respectively, compared with those without the shield. At the assistant's position, the air
dose rates were reduced by averages of 62.9% and 80.4%, respectively. Overall, these findings confirmed that
the use of a ceiling-suspension protection shield during cardiovascular catheterization reduced lens radiation
exposure for the surgeon. Our results also suggested that lens radiation exposure may be reduced for the
assistant surgeon by proper placement of the shield.

Key words : cardiac catheter, lens exposure reduction, ceiling-suspension protective shield, air dose distribution,
chest phantom
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