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Radiation exposure of ultrasound examination workers, after performing
radiopbarmaceutical modalities
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[Abstract]

An effective dose was sometimes detected by the personal dosimeter (glass badge) worn by the radiology technician
in an ultrasound examination. The effective dose was 0.2mSv/month, and 1.1mSv/year. As a result of the study it was
believed that the cause was that prior to the ultrasound examination, radioactive medical drugs had been administered.
We conducted a study of 921 cases in which, in the period from April 2010 to March 2012, radioactive medical drugs had
been administered prior to an ultrasound examination. The effective dose reached a higher value, the higher the number
of ultrasound examination cases subsequent to administration of the medical drugs. Moreover, the shield factor from a
4 mm thick lead sheet at Tc-99m was about 95%, and at I-131 was about 79%, so the usefulness of a lead sheet (masking
shield) was indicated.
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Radiation source
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Fig.1 Layout diagram for measuring the shielding

effects from the radiation source
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Foot side view

Right side view

The Pocket chamber

a 4mm thick lead sheet

Fig.2 Layout diagram for measuring during clinical

practice

Table1 Personal dosimeter (glass badge) results
Radiology technician A (Female * Abdominal pocket of Right side) [msv]
year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total year
2010 | Effective |4, 02 | o 04
dose
2011 Bffective | 4 0.1 o1 | o1 | o1 | o1 0.1 07
dose
Radiology technician B (Female - Abdominal pocket of Right side) [mSv]
year Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Total year
2010 | Effective 0.1 0.1
dose
2011 Bffective | 92 | 01 | 02 | o o1 | o1 | o1 | o1 | o1 11
dose
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Fig.3 Relationship between the total
examination time of the ultra-
sound examination and the
radiation exposure dose (Radi-
ology Technician A)

Fig.4 Relationship between the
total examination time of the
ultrasound examination and
the radiation exposure dose
(Radiology Technician B)

Fig.5 Relationship between the num-
ber of times the ultrasound
examination is conducted and
the radiation exposure dose
(Radiology Technician A)
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Fig.9 The shielding effects of Tc-99m and I-131 in radioactive protective clothing (the Lead
equivalent 0.25mm Aprons)

60 Table2 The shielding effect of a 4mm thick lead
sheet in clinical practice
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. - Y
X 0 S — Tc-99m (Abdomen) 95.9 93.5
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S w0 —
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S
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Fig.10 The shielding rate of radioactive protective clothing
(the Lead equivalent 0.25mm Aprons)

0.25mm $it 24 & O WU R FE L O iR 1%, Te- GBS DF G2 B 5 2 E I L 7
9Omd ¥ &, Ocm T47.7%, 50cm T 43.9%, PSR DM - PG ER] - G- - BT SE md S-
343.9% L & o 1o 11310 ¥ &, 0cm T 5.7%, B OBEMBARG & T ZEL R+ X RS ¥
50cm T5.9%, F#H6.4% L k-1 1-131 &Y & AT Z L FCRERI A BIER T 5 2 E G s e o e,
Tc-99m T3 6.9 fE DR 2w L 72 (Fig.10). L MR & VPN, EE P L

TR 285 LICBEN L, 2OPTEHS VF
2 —4 BRARIRERICHTDIRDER IR 75 7 4 — EIRBRRE R E 3 — PSR LR

FRIRIE (2 3603 2 4mm JZ O SR O IR (3, WL ERL T 0L IR E, FERRED
Tc-99m DYser, HeheE O FEEFOALE T 95.9%, (RS ONI. ForF 7o 7 4 =AY
BHEOMIETIZSNTH o7 1131 DYy, Wkt % Tc-99mid, $ht%n OEPMRA & TILRT 41
DR & CHUIRIROALE T 78.0%, MA#H O E A 0475 £, TRETREIRIED S IRET H 2.
T, ‘P879.7% Th -1 (Table 2). F WU BURE 2 — PP SR 2 1-131

X, BUHREREEA R C & S RV Tew, AR

— Pt & OBIMFEIE R LTV 2 EId vz, R

3. % = EANOBIIRIVEELZLNS.
BEBARA 2 024 9 2 $ilii2> 6 0.1~0.2mSv/ H D B O 2010 4FEDORERIZ DV TIE, g fim
B mEI BRI Eh, ZOBKRPREIILICE ZAHK DRI E TR, AU AL X

%4l & 13 (14D

04




FUHERT 5 DS o 12D T, WY XHkh#
WEENTVIECALTHAD.

F IO RRBI A & 2R IC BV T, Te-99m &
I-131, Wi ERRIRE D 5 23, Tce-99m iz b~
TI-131 DMEFBRDFEAE DI, ERHEHRO = 4 v
F—»Tc-99m ik 141keV, 1-1311%364keV E W9
BREOTANVF—Y OEDFEREEZ LS.

Tc-99m, T-131 s il X O E»EL %
50, BEWRBAEOYS, Wi L BRAE O HiE %
52 EEEL I, SHERIREERZL, ZORE
EZOWCTHEBRLICE 25, 4dmmEDFHKIZ X Y Tc-
99m X#195%, 1-13113:#370% DM@ W T
55 2 EDGh o SRR CIE EERIRE D
WERESHTICH, B - BEEOR e TR
Lic LTl 2 i L, ST 2 2 LS
Ths.

4. ¥ &

AL, BEHER S s D$ G- £ E PR O H X <

14 (142) & HABHEIHEMISEE 2015, vol.62 no.748

Mt L OB Z IR T 2 2 LT E
HoL, L O, BEREDTTIEH
ZARLERPEL TH oI, 5%, BEIHTOR
EL, BAEHOEHE, §ifik £ LD &
D, BIX R E 2 B 247 9 DD LE X D,
REAREEO—FBI, H7 B BERRE R
MBI TRELL.

SEXH

1) ARSE, MEMS  REFREROBERREEDRKIER
[CDWTC. BERIRERIM, vol. 29 No. 1, p48-51, 2004.

2) MEEAN HAT7A YV h—THhs | EERSREEZES

MD1990F &, p56-57, MEEAN BEATZAY ~—TH=,

1991.

AWHFEN BRTY =T 7Y =T FIK 11

hR, p45,60,103,106,176, A##tBEAN BEAT7AY ~—

=, 2012.

4) MEEAN BRFHARERMEY Y — @ BEHREZDO Lo AL
STEEBY-aTIV. p148,152, MEVEAN RFHARLEM
% —, 2000.

3

g



