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The approach to improve management method and consider disposal criteria for
diagnostic X-ray protective clothing
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[Abstract]

We improved the maintenance management work of the diagnostic X-ray protective clothing (protective clothing)
owned at the Nanto General Hospital. We created a management record of the protective clothing and changed the
inspection method of the shielding sheet inside the protective clothing from the X-ray fluoroscopy of the X-ray television
system to the scout view of the X-ray computed tomography. In addition, we set the disposal criteria of protective
clothing considering cumulative dose using shielding sheet and the work contents of staff.

Based on the results of this survey, we set the hole of 3.7cm® or more on the shielding sheet and the slit of 3.8cm or
more as the disposal criteria of the protective clothing. By setting the disposal criteria, the evaluation method at the time
of breakage inspection was unified. Also, because the disposal criterion takes account of the work content of the Nanto
General Hospital, we provided the workspace where surgeons and nurses can conduct the inspections safely.
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Table 1 Parameter of experiment (X-ray
television system)

Parameter Value
Tube voltage [kV] 92
Tube current [mA] 20

Pulse time width [ms] 10
Dose mode High
Density -1
SID [em] 110
Table height [cm] 87
Pulse rate [f/s] 15.0
FOV size [cm] 34 % 34
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point

R A -
45em | T5em

Phantom
X-ray tube|
45em T5em
Phantom
Doctor Nurse
Table Measurement
point
Over Tube

Fig.1

%, 30cm x 30cm X S5em X 5A, Gammex), §{H
#FF (0.25mmPb) #HH L 7.

XARTV R 2 H o 7ol g O EBSME, &
AT - 12BE I Auto T & iz Table 1 Ol % fli
U7, e R OFLE 45 & OSHIE 1 % Fig.1 (oR .
FERULTIRFERRC &Y SRR IR L 72 2RI A 6 O
8 120cm & L7c, X#TVEERE 2 v 2 METFHO
Wi L BEMONHBMEIIS 2 E 2 ThHoH, WER
BHEDOIEH, FHEMIIME LR OZ 0L 217
) kR LIAIE L LT,

F—=_g A= 2=, BEAR—H20.25mmPb D
W — M 2RO c b DT E T AL 2 - 10IRE
TRIEL, BAE—FTllEL . #ike — b2 ofE
B L PCRERAENE, e A S s 2 L TH—X
A A= —LOHEEY—E IO L H LI iR
B O TR s & OBHTIRE S, RURIE BRI S
NICHHRIRE 2 2% 1 Table 2 & Fig.2 \oR_ §IE
(square) £ A Y » b (slit) &L THERLL7C. &06HH
TEARIZ & 2 PEMED K 2 i T 5 70D 2 ROBHR
WBIEHBE A LIS AV v b OBHRENE, #R3
ARLIICHIEIE L ABEHETS Lot

Mg, WERER LT 510055 HE
BEATorc L S OfER 3MME L. WE L et
OIS O HIRBURMRE 2 LT &, #i L pdHm

Table 2 Shape and damage area of shielding sheet

The length of The width and

The size of one side of a length of a slit

defect [cm?]

square [cm] [em]
0.01 0.1
0.04 0.2
0.09 0.3
0.16 0.4 0.1 x1.6
0.25 0.5 0.1 x25
0.36 0.6 0.1 %36
0.49 0.7 0.1 x 4.5
0.64 0.8 0.1 x 6.4
0.81 0.9
1.00 1.0

Square Slit

Fig.2
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Table 3 Damaged protective clothing data

Production date of T Shape of Number of Dameged area
protective clothing ype damaged area corruption [em?]
October, 2015 Apron Hole 1 0.05
August, 2002 Apron Hole 1 0.12
May, 2000 Apron Hole 1 0.08
May, 2000 Apron Hole 1 0.05
August, 2002 Apron Slit 1 0.15
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Table 4 Result of the cumulative dose (Doctor)

The average of

Increase rate of

Measurement target cumulative dose Star}dgrd C?efﬁcient Cumulative
deviation value [%] .
LuSv] dose [%]
Natural radiation 0.01 0 0 —
No defects 83 0.6 0.7 0
0.1cm x 0.1cm 86 0.6 0.7 3.6
0.2cm % 0.2cm 87 0.6 0.7 4.0
0.3cm x 0.3cm 87 0 0 4.4
0.4cm % 0.4cm 88 0.6 0.7 5.2
0.5cm % 0.5cm 92 0.6 0.6 10.0
0.6cm % 0.6cm 91 0 0 9.2
0.7cm x 0.7cm 94 0 0 12.8
0.8cm x 0.8cm 97 0.6 0.6 16.8
0.9cm X 0.9cm 101 0.6 0.6 21.6
1.0cm X 1.0cm 104 0.6 0.6 24.4
0.1cm X 1.6cm 84 0.6 0.7 0.4
0.1cm x 2.5cm 84 0 0 0.8
0.1cm % 3.6cm 84 0 0 0.8
0.1cm x 4.9cm 85 0 0 2.0
0.1cm % 6.4cm 89 0.6 0.7 6.4
Table 5 Result of the cumulative dose (Nurse)
The average of oL y Increase rate of
Measurement target cumulative dose Stdr.ld‘flrd Coefficient Cumulative
deviation value [%)]
[usSv] dose [%]

Natural radiation 0.01 0 0 —
No defects 13 0.1 0.4 0
0.1cm X 0.1cm 13 0.1 0.5 -1.3
0.2cm X 0.2cm 13 0.1 0.5 =15
0.3cm X 0.3cm 13 0 0 2.1
0.4cm % 0.4cm 13 0.1 0.4 2.6
0.5cm x 0.5cm 14 0.0 0.0 5.2
0.6cm X 0.6cm 14 0 0.4 5.4
0.7cm % 0.7cm 14 0 0 9.8
0.8cm x 0.8cm 14 0.1 0.4 11.1
0.9cm x 0.9cm 15 0.0 0.0 16.0
1.0cm X 1.0cm 15 0.0 0.0 16.0
0.1cm % 1.6cm 13 0.1 0.5 -2.8
0.lcm x 2.5cm 13 0 0.5 -2.1
0.1cm % 3.6cm 13 0 0 -2.6
0.1cm x 4.9cm 13 0 0 -1.0
0.1cm % 6.4cm 13 0.1 0.4 2.6
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Table 6 Comparison of cumulative dose in the
shape of the damaged area (Doctor)

Damaged area Cumulative dose [z Sv]

[em?]

Square Slit

0 83 83
0.16 88 84
0.25 92 84
0.36 91 84
0.49 94 85
0.64 97 89

Paired t-test (Square vs Slit) : p<0.01
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Table 7 Comparison of cumulative dose in the
shape of the damaged area (Nurse)

Damaged area Cumulative dose [z Sv]

[em?]

Square Slit

0 13 13
0.16 13 13
0.25 14 13
0.36 14 13
0.49 14 13
0.64 14 13

Paired t-test (Square vs Slit) : p<0.05
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