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F 7z, BEHREERE, R 57 (G #
FHIEHOV X A v & v A FT (optically stimulated lumi-
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(thermo-luminescent dosimeter: TLD) (LL'F, ¥ a3 Viff
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R A BB & O F T3 224190 cm
£197em, AME7 7 2 M ADOJEEBEIZ 20em TH S
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*1: Distance in the X direction from the isocenter (cm)

*2: Distance in the patient axis direction from the isocenter (cm)

@ Pole position

Fig. 1 Measurement position in the X-ray room, appearance
measurement elements
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Table 112, P27 0 A& H L T2 Wia o No.
1-21 (Fig. 1) OAZLEIZ BT KA 5 100 cm & 150 cm @
1RERIS 72 D IC3RE L 2 E 2R 9. &3, 100cm &
lTem FEYMEZE, 150cm (& 3mm HELELETH L. iy
FEDOVBLMEOT TR b MEENE Fig. 1 D No. 4 D
WEEIE, B X100 cm T 1.6 mSv/h, 150 cm T 2.9 mSv/h
Tholz BHEOKRE G CHEHBMICHENS & &S
100 cm T 0.62, 0.18, 0.08 mSv/h, 75 & 150 cm T 1.62, 0.56,
024 mSv/h L& o7z FHAM S FAEOEIN TH 5.

of measurement equipment, and placement position of

T2, TAVELYIRLEENDIZ LD TERE AT
T ARy ZORMETES 100 cm T 040,016 mSv/h,
%150 cm T 0.80,0.28 mSv/h &< 7o 7.

F7:, MWETH L HFEMOLLAMEOH N (Fig 1,
No. 22) O #i &= 13 5 & 100 cm € 0.1 mSv/h, 150 cm T
0.38 mSv/h Td - 7-.

A1, Table 2 (CFii# 2 0 2 2§/ L 7234 @ No.
1-21 (Fig. 1) OALEIZB 1T 5 100cm & 150 cm @ 1 Kk
M4 7- D I3 L -l 2 R Y. MOV BMED
P OROMELENHVFE 1D N 4 DBEFIL, &
& 100 cm T 0.17 mSv/h, 150 cm T 0.17 mSv/h T & - 7.
Pir a2 %A L TR wEELRRICT A VY
FPOBENDIZ L7208 TR oo 7. MIEDILS
fr & o M5 (Fig 1, No. 22) O ff =3 (135 S 100 cm T
0.02 mSv/h, 150 cm T 0.03 mSv/h T - 7-.

¥ 72, MiEfiE (Fig 1 0 No. 4) & B4 E (Fig 1
D No. 22) IZBIT5, Pi#ra A% AL eVEELff
H L7236 0 1B 272 0 (S L 72152 fE 2 R 5 D
& B Table 3, P70 AZMEH LAVWEAIZBY
DTN E & A BN E O R S T O E5 A % Fig 2
RS, B, WERERITRTImGELERT
HhH. MELAPEDOLHMEOR S HIAIOMEED
RAAEIE, #iE O BB A 256 mSv/h (S 130 cm),

HIA SR 2 SR
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SrBE DL HAEAY 028 mSv/h (5 & 150 cm) T - 72,
F7:, MENME (Fig. 1 D No. 4) (BT 5EE 100 cm @
MEEIE, Bi#s a0 A (=)D 1.60mSh A5 Fi#s oA
[
128 150 cm T UE 224 mSv/h 2 5 0.14 mSv/h 12 94%
g L7z, M riEIC B L7 0 2D E S 90 cm 2°

(+) TIF 017mSv/h 12 B & Z 90% K3 L 72

¥ 7,

Table 1 Measured value converted per hour (protective cloth (—))

5 160 cm ¥ CTOMEMIEER L 89.7-94.3% TH - 72,

3. R

3-1

MEHRBIE RS DEARENE EATERE
VI A AREFTOMEFTHET TH S OSLDY i3, y#f
WZx LT 0.05mSv 72 & 1Sv o #1052 &P (3R 514

Distance in the X
direction from

Dose rate according to distance in the patient axis direction from the isocenter (mSv/h)

the isocenter F 150 cm F 100 cm F50cm 0cm H 50 cm H100cm  H 150 cm

X 50 cm 0.20 0.48 1.48 2.90 1.62 0.56 0.24
0.08 0.18 0.66 1.60 0.62 0.18 0.08

X 100 cm 0.14 0.30 0.64 0.80 0.64 0.30 0.16
0.08 0.14 0.34 0.40 0.34 0.16 0.08

X 150 cm 0.10 0.20 0.32 0.28 0.30 0.22 0.10
0.04 0.10 0.16 0.16 0.16 0.10 0.04

*!: 3 mm dose equivalent rate per hour
%2 3
: 1 cm dose equivalent rate per hour

Table 2 Measured value converted per hour (protective cloth (+))

Distance in the X
direction from

Dose rate according to distance in the patient axis direction from the isocenter (mSv/h)

the isocenter F150cm  F 100 cm F50cm 0cm H 50 cm H100cm H150cm
X 50 cm 0.00 0.00 0.05 0.17 0.06 0.02 0.00
0.00 0.02 0.05 0.17 0.05 0.00 0.00
X 100 cm 0.00 0.00 0.03 0.03 0.03 0.00 0.00
0.00 0.00 0.03 0.03 0.03 0.00 0.00
X 150 cm 0.00 0.00 0.02 0.02 0.03 0.02 0.02
0.00 0.00 0.02 0.02 0.00 0.00 0.00
*!: 3 mm dose equivalent rate per hour
*?: 1 cm dose equivalent rate per hour
Table 3 Dose reduction rate of protective cloth
Surgeon position Caregiver position

Height 1 cm dose equivalent rate per hour (mSv)

1 cm dose equivalent rate per hour (mSv)

Dose reduction

(cm) Protective material Dosreatree?l;c)tlon Protective material rate (%)
(=) (+) (=) (+)

90 1.22 0.12 90.2 0.08 0.00 100.0
100 1.60 0.17 89.7 0.10 0.02 80.0
110 1.98 0.18 90.9 0.08 0.02 81.3
120 2.44 0.20 92.0 0.12 0.02 87.5
130 2.56 0.18 93.0 0.18 0.03 83.3
140 2.36 0.14 94.3 0.22 0.03 86.4
150 2.24 0.14 94.0 0.28 0.03 89.3
160 1.86 0.12 93.5 0.26 0.03 88.5
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Height (cm)
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A  Caregiver: position 22 in Fig. 1
©  Surgeon: position 4 in Fig. 1

Fig. 2 Height-wise dose distribution at the operator and caregiver positions
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FEA 300 TOHMPBTE% LLEDL AR ZFH LT
Wh, MEEREFHOZEF L ImSY I2BV»T 3%
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FAYTIZI20HMETIRERTIEALORZ Y, —
Ji. BV a vigERHE, 20194F 4 A1 H AT AR
O JISZ4345" 12 A9 B H A THENE Y — E X % B
6 L 72K S ik o il &0 52 FH o i AR 2= 5T, Rl
T 77 TIEHARTLHESBIE D JIS74345 %7z L T
WhHZERRBEE AT THERLCWA. F72, #T
ZVRLDHO0, MEFFZETHEIFNLTHSL DD
AHAEEMERERSIC L 2R EHEELE B
WA E 7T, 2021 4F 3 H 23 HISKSEAMER &
LCRESNZ, ABENTVAENE L, WEgE
HPAIE X - 9 #C 0.10-1000 mSv (45 il (& 0.01 mSv A
5), WELALF—OHRPHILXH -y T 15-6 MeV,
T =74 71390 HT10% LN TH 5.
RWFZEIE 1 O ARDOHEETIZD A5, W5 OB
72 25 (X BRI H AR T SE S BIAE J1SZ4345 272 L, A
MEYEZHET A7-00MAREFT L LTEbNRT
BY, BEECIREAMETZVWEEZONS.
72, W ORCFHRINE S L RE Y — E AR S D%

3%, llE, KE ) —F a4 v 7 EFToOMBEA2 H M
T, 72—FT4 V7L AEEIIITILE AL,

32 XIREEEADREN TS LUMTE ENBIETD
RENDER

Fife 7 0o A2 R L 2 WG aoffiE OME L AiiE
DRLEIZ B 5 & S A OfE A (Table 3) T, i
MEIXTA VLY ORLEFHETH L7720, hED
MEICHRTRABERTORTHIBE, 72, 2
WIENBEERTA VY ¥ 58 120em BN TH
D, HEEIRENBEO/H24ETHEZ L EBEBFOH
CEfSIRICE 20 Ez LN, 72, BEPL
DEE (100ecm) £ 1 B 30 cm &\ 130 cm OFEEATRA
otz RSP 3F—N—F2—75 14 TDXH
BEOBSHMORAMIZ140em EHELTHEY, &
WFzefs R & 13IT 3T 5. — s ER ICBE s
BOEEDSOWELESELL2ERNTH Y, BEHNS
DEMBX FIIZBWT LD FIZEL b S
LERLTWDLEEZ BN Lizh> T, BiiEiRsE
PO Th CEHALZET DAy 7 — FOERbHESE
Eha. —7, AEMETIEE S 71T 90-110 cm
FTIHEL, 120emb7-) 26 LT 2oEmd R,
150 cm 2SR KIC % A E S AR L7z, TOHMIEE
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CHEGTLHMTOH L. MBE OKBEO SR =
PR L 72 WIEA IS, KERoBESEBREOS S F

HAMU M 27 2R



| 369
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Table1 & 21ZRL72& 912, BifEro2lck->TX
MEBOXBENPOCBREICEHRETLIILT, K
K& 7 LM HDORLEOKEEAEDOEMBEEA, 2.9 mSv/h
A5 017 mSv/h (FRE I 0 94%) IR 2 2 & %
MR T &7z, SIEEBERNZ 2021 4E 4 A 1 HIZHEfT &
N7z, Hrih s 212 X % & ERCP Mif i o0 3958 1 e [
21495 CTh o7z, XMBEBHRZITTEZD L, K%L
THONZMEMETKEEOE S TH S 150 cm D
3mmAFE Y I EM NS0 29mSy THAHZ &b,
1 [71 9 ERCP # 4% T Ol & O K S A #f =13 0.72 mSv &
. UIEEEENC BV TEET S N7 KSR O S
BIREOEFIYTH S 20mSv 12ET S 451 28 74
TLA R, EMBEOLBMECHE SRbEWLEE
Z 515 Fig. 1 ® No. 5 DL ETH - T HEFEOLR
ORS00 T LR, HHS Y 04 E TR R
LEMET 2 L Y472 ) OFEI4ER ERCP A3 400
HTh 5. BROKSEOFEMMBERE L ETFT 5720
121, No. 4 DfIET14 A, No.5 DfLETS AL LD
HYEMTEFHLCHIEL R ITNEL S 2w, LaL,
iz o 2% W2 84121E No. 4 £ No. 5 DRLET#
NN 480 1h & 1350 &+ 2 &N TE L. s
(&, FERME D S AR O KA O fi#E % 168 mSy &
T 5 & & b2, ERCP Midr % FEhid % IHLasNFHE
(& ERCP M IR 2 & 1 < 3 2 g ib i & 0t L
TWhEHRELTWD, RIFZERELTH S oG
BE 2 5L, ERCP OEMHEAEREN 4L D %
WG ERHLEMAL CHELL TIRIKTE 256%
BT, ERCPARAICIZBGE 7 0 A2 35 2 &A%
R HERR S NG,
KEAHHOMER B X O EIRGEOB AT, #% M
#E LT, BRS S L D EEIICEN LM AR
THIE S MK AREAFRE AT 13 mSv &8 2 5 ¥4 12
TR DK SR I I AE AR R T 2 AT, UG RR R R
BEORYR A IR L 72 IEME G- % 35 2 EAVRENT
W27 L, 13mGy %82 T 5 BhIRgE & K5
R E N EEROMARERT 2 & L2HE, 5%
DO CTHEREISET2TREELH L L LB,
MEREZBZ 2T VwEVnS T ETIERL, 7
REZZPR D ME 2T A 2 RO 5NT WS, Lz
Ao T, RAEMICIEZEHFEEELBE CTh 5 ERiFEOR
BHEBEEOWERIT 2 6 PIEESHE EoBE,2 S
MECHE, HIBL 2R S v, KEEHEHO
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Abstract

Purpose: In the revised Regulation on Prevention of lonizing Radiation Hazards (April 2020), the equivalent
dose limit for the lens of the eye was lowered to “100 mSv in 5 years and 50 mSv in 1 year.” It is necessary to
reduce occupational exposure in the healthcare sector. The purpose of this study was to facilitate comparison with
the equivalent dose limit in an endoscopic retrograde cholangiopancreatography (ERCP) examination by measur-
ing the scattered dose in an X-ray room as an individual dose equivalent. Methods: The scattered dose was mea-
sured by dosimeters positioned in a grid pattern in the X-ray room. The dose rate was measured with and without
the use of a protective cloth (0.25 mm Pb equivalent) suspended around the X-ray tube extending to the patient.
The dose reduction rate of the material was evaluated during the simulated ERCP. Results: The maximum dose
rate at the position of the surgeon performing an ERCP inspection in the standing position was 2.9 mSv/h (3 mm
dose equivalent rate) at 150 cm from the ground. The number of ERCP examinations to comply with the equiva-
lent dose limit of the equivalent dose of the lens of the eye without the protective cloth was 28 per year. Conclu-
sion: The results of this study suggest that individual dose equivalent measurements in the X-ray clinic may facili-
tate comparison with the equivalent dose limit.

Key words: endoscopic retrograde cholangiopancreatography (ERCP), equivalent dose of the lens of the eye,
X-ray room scattered dose, personal dose equivalent, occupational exposure

Vol. 78 No. 4 Apr 2022



