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Fig. 1 Geometry for measurement in IVR room
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.1 ERlAE
.11 #AIFHEE

IVR % IT X MilE#RS > 27 4 (INNOVA 1GS630;
GE Healthcare, Tokyo, Japan) % 7=, 7=, #ELIKT 7
Y hAELT 30 X 30 cm?, JEX 20 cm @ Tough Water
7 7~ k& (Kyoto Kagaku Co., Kyoto, Japan) # 7z, 7
7V R AR T2 —IRROBE Z B ST D701
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Billdal, Sweden) % F\VCTHIE L7-, & IEE O % (LA &
% Fig. 1 12”7,

11.1.2 8 EL X #ROBIEH %

WEL X BEIEICIE 6 BOEBEMRE XY — XA XA —X
(Hitachi-Aloka Medical; 1CS-323C, Tokyo, Japan) Z{# L7z,
=R A=FRDILE2E 2T, & BIRIEFDH
L= A — & 5 IR IEZ 1T 5 72,

HCEL X #Ro3AiiE, 50 em 4% |k, m S 100 cm XKUY 150
cm OEERE L, WEHEOH#IX Z#T 5720, Ry
S L 2HEEMRELHE Lz, £0% Fig. 2 © A K,
JERE (3.5, 1) CHEMASMFICT X DM ERLRE L, MEMR R
DRRERA~OHR 1T o 7o, g Sl L OER KO
A% Table 1l (27”9,

Table 1 Details of photographic mode and fluoroscopic mode

Photographic Fluoroscopic
mode mode
Tube voltage 87 kv 80 kV
Tube current 160 mA 10 mA

Pulse rate 4 flames/sec 15 pulses/sec

Exposure time 5 sec —

* These are all displayed values in the console.

11.2 H*(10) » 5 H*(3) ~DLEH %

Fig. 3 {12 H*(10) 725 H*(3) ~D#F HFIED FIEE =T,
HIDOIEELX D XA LY MLV EGHIZDICE T IV
a §t% 22— K PHITS (Particles and Heavy lon Transport code
System) ver.3.08 © ZHWCTHIRE 7 7 > b AEFREL, 7
7Y P AOREA 1om Zi@iEd 5 EE X RO AT bk
Kbre, vIab—va UKFR%E Fig 4 1T, 22T,
—WHED AT N VITBERGAF T T RaySafe 12 L 0 flE
ENFE— 7 BT LM S X BEERORIERZ R0,
X AL SV RER Y 7 b X-Tucker-31 7 (2T 5
ZETHEH LR,

_____________________________________________________________________________________
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Fig. 2 Measurement lattice points in photographic mode

A: A measurement point in fluoroscopic mode for converting deposit dose to dose rate.
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Ko THEKE TR ETHELNLHEERRIZONT, X 100
cm TiX 275 £%, & & 150cm Tik 31.8 595 2 & T
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Fig. 3 Steps for converting H*(10) to H*(3)

Detector

Phantom: H20, 1.00 g/cm?®

Measurement area for scattered
X-ray spectrum surround the
N phantom with 1 cm thickness.
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?///

Fig. 4 Geometry for simulation
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Fig. 5 Scattered X-ray distribution map obtained by measurements [H*(10)]

The upper figure is measured at height of 100 cm, and the lower figure is measured at 150 cm. Units are pSv/h.
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Fig. 7 Energy spectrum of primary X-ray (a) and scattered X-ray (b)

2 3 4

Fig. 6 Scattered X-ray distribution map converted to H*(3) at height of 150 cm
Units are puSv/h.
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[Original article]

Utility consideration of scattered X-ray dose distribution for
estimation of occupational eye dose in interventional radiology
procedures

NOBUHIRO KOMIYA™ KOHSEI KUDO™ MASAYA KUDO™
MINORU OSANAI>  MEGUMI TSUSHIMA™ JUNICHI HIROTA™
SACHIO SATO™ YOSHIHIKO KASAI™® KATSUMASA SUZAKI™

HIDEYA MATSUTANI™ MASAHIKO AOKI™?* YOICHIRO HOSOKAWA™

(Received November 27, 2018 ; Accepted January 30, 2019)

Abstract: In 2011, the International Radiological Protection Committee (ICRP) lowered the equivalent dose limit for the lens
of the eye to 20 mSv/year on average for a period of 5 years. Scattered X-ray dose distribution maps can be used to visualize
radiation and are expected to reduce exposure. However, scattered X-ray is generally measured at a height of 100 cm, so the
dose distribution is not suitable for lenses. Therefore, the purpose of this study is to create a distribution map for lenses and
estimate lens exposure from the distribution map. We measured 1-cm dose equivalent (H*(10)) in an interventional radiology
(IVR) room and created a distribution map converted into 3-mm dose equivalent (H*(3)). We measured the scattered X-ray
dose at heights of 100 cm and 150 cm on lattice points spaced by 50 cm. Then, we calculated the effective energy of scattered
X-ray by Monte Carlo simulations, and converted to H*(3) by calculating the dose conversion coefficient rate (H*(3)/H*(10)).
The results showed that H*(3)/H*(10) was 0.943, and we were able to create a distribution map for lenses by using this value.
Additionally, we suggest that medical workers risk exceeding 20 mSv/year by estimating H*(3) from the distribution map.

Keywords: IVR, Dose distribution, Lens
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