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Research on the eye lens exposure doses and exposure management of doctors involved in
Interventional Radiology
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[Abstract]

The Ministry of Health, Labour and Welfare revised the “Regulation on Prevention of Ionizing Radiation Hazards,” which
was established based on the Industrial Safety and Health Act, and enforced it from April 1, 2021. Of particular emphasis is
the reduction of the equivalent dose limit for eye lens exposure. A study group was formed to review the exposure limit
for the eye lens in Japan; their report stated that many medical workers experience radiation exposure to the eye lens,
and that appropriate individual exposure doses have not been measured. We conducted a fact-finding survey to investigate
radiation exposure by medical doctors involved in the interventional radiology department at each medical institution. Our
results clearly show that by introducing the standard for lowering the dose limit, some doctors will be exposed to radiation
exceeding the recommended dose limit, and that even currently, the exposure dose for doctors is not being measured
correctly at medical institutions.
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Fig.1 Number of beds in medical institutions

Fig.2 Number of doctors by specialty at medical
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Fig.3 Percentage of medical institution specialists
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Table 1 Situation of doctor’s lens exposure

Total number Gastrointestinal  Orthopedic

Cardiologist  Radiologist Neurosurgeon  Gastroenterologist

of doctors surgeon surgeon
(n=1982) (n=459) (n=131) (n=184) (n=456) (n=388) (n=364)
= 20 mSv within
one year 69 (3.5) 43 (9.4) 3(2.3) 0 (0.0) 14 (8.1) 5 (1.3) 4(1.1)
2100mSvina 57 (5 ) 37 (8.1) 3(2.3) 1(0.5) 14 (3.1) 2 (0.5) 0 (0.0)

5-year period

Unit : Number of doctors (%)

Table 2 Management status of personal exposure dosimeters

Gastrointestinal ~ Orthopedic

Cardiologist Radiologist Neurosurgeon Gastroenterologist

surgeon surgeon
Number of doctors (n=459) (n=131) (n=184) (n=456) (n=388) (n=364)
Number of medical
institutions (n=58) (n=47) (n=49) (n=61) (n=59) (n=58)
Dosimetry status of uneven exposure in medical institutions
Personal dosimeter
measure in 2 places 53 (91) 42 (89) 44 (90) 55 (90) 37 (63) 41 (71)
Personal dosimeter
measure in 1 place 4.(7) 5 (11) 4 (8) 5 (8) 14 (24) 14 (24)
No personal 12 0O 12 1) 8 (14) 3 (5)

dosimeter

Unit : Number of medical institution (%)

Percentage of dosimetries performed by specsialit doctors using their personal dosimeters

= 80% used 311 (68) 118 (90) 113 (61) 241 (53) 141 (36) 163 (45)

=50 - < 80% used 35 (7) 2 (2) 15 (8) 68 (15) 30 (8) 48 (13)

< 50% used 63 (14) 3 (@ 47 (26) 110 (24) 146 (38) 100 (27)

unknown 50 (11) 8 (6) 9 (5) 37 (8) 71 (18) 53 (15)

Percentage of accurate dosimetries by specialist doctors

accurate

measurements 374 (82) 121 (92) 128 (70) 283 (62) 180 (46) 201 (55)

wrong measurements 11 (2) 0 (0) 4 (2) 25 (6) 37 (10) 26 (7)

unknown 74 (16) 10 (8) 52 (28) 148 (32) 171 (44) 137 (38) 08

Unit : Number of doctors (%)
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Fig.5 Usage of X-ray protective equipment
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Table 3 Possession status of X-ray protective glasses

Number of X-ray protective glasses

Number of rooms Number of glasses per room

Angiography room 288
X-ray fluoroscopy room 120

62 5
72 2

Table 4 Wear rate of X-ray protective glasses by specialty

Cardiologist Radiologist ~ Neurosurgeon Gastroenterologist Gastrointestinal surgeon Orthopedic surgeon
=80 40 (70) 29 (64) 26 (55) 18 (29) 2 (4) 4 (7)
=50-<80 14 (25) 9 (20) 12 (26) 23 (38) 13 (24) 14 (26)
<50 3 (5) 7 (16) 9 (19) 20 (33) 38 (72) 36 (67)
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Unit : Number of medical institutions (%)

Construction of management system
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Fig.6 Status of consolidation of committees to
manage exposure at medical institutions
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