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Radiation dose measurement for patients undergoing nuclear medicine

diagnostic studies and for medical staff

Parita Usongtham', Panatsada Awikunprasert’
"Nuclear Medicine Division, Department of Radiology, Faculty of Medicine, Khon Kaen University
“Department of Radiological Technology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University

Abstract

Nuclear medicine tests involve injecting radioactive substances into a patient’s body
to provide information about organ function and pathology. This raises concerns about radiation
safety when managing or caring for patients exposed to radiation. The objective of this study
was to measure the radiation dose rate emitted by patients undergoing various nuclear medicine
diagnostic tests and to assess medical staff exposure. A gas-filled dosimeter was used to measure
the radiation dose rate at three key times: immediately after the radiopharmaceutical injection,
during the nuclear medicine examination, and before the patient was discharged. Measurements
were taken at distances of 0, 0.25, 0.5, 1, and 2 meters from the patient. The study included
385 patients undergoing 21 different nuclear medicine examinations. The results showed that
six types of examinations had an average radiation dose rate higher than 10 pSv/hr at 0 meters
immediately after the radiopharmaceutical injection. During the examination, five types of tests
exhibited similar rates, and before discharge, only two types did. The highest radiation dose
rate, observed immediately after injection during a PET/CT scan, reached 248 pSv/hr. This rate
decreased during subsequent examinations and before discharge. The radiation dose rate
consistently diminished as the distance from the patient increased. Notably, no examination
recorded a radiation dose rate exceeding 50 uSv/hr at a distance of 1 meter from the patient
before discharge. In addition, the effective dose (Hp(10)) for medical staffs in our department
does not exceed the standard of 20 mSv/year. In conclusion, nuclear medicine diagnostic tests
involve the use of radioactive tracers, leading to the highest radiation dose rates immediately
after injection. These rates decrease over time and with increasing distance. Radiation exposure

remains within safe limits for both patients and medical staff.

Keywords: nuclear medicine; radiation dose rate; PET/CT scan

Corresponding Author:

Panatsada Awikunprasert

Department of Radiological Technology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University
681 Samsen Road, Wachiraphayaban Sub-district, Dusit District, Bangkok 10300, Thailand

E-mail: panatsada@nmu.ac.th

J Med Health Sci Vol.31 No.2 August 2024 141




uniin

N1INTIANLIVANERS DAY AN
daaglunisrieitadelsalaztislunisaauuy
nssnwilsa gUaeaglisuansndusad Ao ans
futunssdiifnaainiuasindvsunandntondi
Tnssafranarauautanmnganiazidiluly
$19me isliluduiuetusiidesnis Tnglifina
fosNeLazaennlagalay lnen1san A1g
Suusgnu visensgaansndvadidngsnenig
TuuSinafiunnsefuly Fusuednnisasiauas
thuinvesithe antiuagyimsdhenimdging
m:unmﬁLmnm'wﬁ’u%uaq'ﬁwﬁmLLazmﬂﬁﬂ
MNIATIILASBINTIINITANENST AT 1y
Lﬂ%’@ﬂ Cardiac SPECT, SPECT, SPECT/CT,
Thyroid uptake wagiA3es PET/CT

JoyaatiinsnTitademeasindvisd
YaI8FEansIAdeS @3S d@Iven
AMNTUNVYFNEAS UMINYNRBVBULAY IUTEY
nan 5 Y K wel. 2561 - 2565 YN3RI
ManTmanstaeasidemaiansnsianmn
65 31815 Sruaufvasiidniuuinisavan
34,796 918 l8LUIN1TNTIININLA LAV
asnusunsedlaidunisnsiaiadusie P Tc
1UIY 28,958 51 s?iql,ﬂummiwﬁmmﬁqm
NMINTIIRARBME ! 919U 3,783 18 NTATID
Aadeaiy T 91U 561 518 LALNIIATII
Aadedne °F $1uau 1,340 518 ansenduSa@aile
fiviangaila lawn “"Tc-MDP, *"Tc-DISIDA, ™!,
PU-MIBG, “'Ga, “'TL, "'In, " Tc-DTPA, " Tc-
MAG3, “"Tc-Phytate, *"Tc-Pertechnetate,
#"Te-MIBI, ®F-FDG 1Judu A15n519389d8
enemanddanasdmand ldamnsafias
vanidussdnusioonaniiinels eswndn
wioanuwedliiiudienan inlagufiRau
manvmanidueded yaansdu sudgndi
aualndBalianansovanidsavideteafusune

142 |

nsad sibvdlemalasusedainnisnsiagiae
MINYAERslIAaYS AuENITUNIUBIUSURTIY
PNSIFTENNIUIEWA (International Commission
on Radiological Protection: ICRP) fnuuali
AU R umMeTadsuTadlaliiu 20 Tad@3snsiel
wazUszrsuinlususalaliniu 1 HaatB et
Tnaiunanlunistesiudunsigansedlilasu
%’ﬂﬁﬁaaﬁqmmﬂﬁ%tﬂﬂﬂiﬁ (As Low As reasonably
Achievable: ALARA) Taufiundn 3 Usznislunis
Ueariuduns1e9nssd Ao MsUuRnumenussd
doddnantioian amundimesiidasdeunas
anasluamuszezNIINAUA LTINS E ANUTNYDY
$ididlenun3asiitieranas azuinuietos
Jufundenuosisd auauth vy uay
AUVUNUDUATOITIY
mMsTmUSinasdiwesninansisne
v Urglunisitdadeniaivanansdundes
gaanndeuaunsavilalagldiniesinsdvin
Winlninesyaiaes (Geiger- Muller)”” waz
\w3esinsdviininlesauuruiues (onization
chamben)® fdas1n1sunsadtuiutadesieg
W esghennidinetosnit 0.5 wAs §an
nsui¥dTdaldazdange msldansindused
USunaufiunn wasudaandaansindesedlisu
AU288RTINITLN SadE g dlonsratasns
15wk SEnddnansindesadlunds 1 Falus
Alsunasidanatedainsy’ sflauasainud
9931150599309 88M A ans dauade il
sl slinvesanssiduasUSurunutunsed
frnafu deanasoUTuinsednunanguay?
miﬂaﬁuﬁumwamﬂ%’ﬁﬁLLNmﬂQﬂMmMﬁa
ilalagnisanszegiatlunseglnanugvae
Tuthanamdsdn msifiuszessineseninegvae
uarnsUiTRNUATngfridesnaios 2
xvrwanUsunusdacla®

J Med Health Sci Vol.31 No.2 August 2024




MyinAUsIuSdasauaRvguaNUIe

Inagaviveguiifaulasuannisufifaunia
nyanstuadesaunsainlalagldaunsalin
Usuaussdviladitoan (Thermo-luminescence
dosimeters; TLD)"® aunsalinusunausedviin
loloduoa (Optically Stimulated Luminescence;
OSLY wawaTesinsadusziwiyanalsfiuene
Jusavuaziuiinendild (personal monitoring
pocket dosimeter)™ mﬁmﬂﬁ'ﬁﬁlﬁwgﬂﬁﬂﬂ
Wisudleuiumdadninnslasussdvesui iRy
Firmualilasuldiiu 20 fad335nsel 189
Han1stasussdvasfuuiauly 5 nquivdin
Taun dnSs@nisunve wnnd weruia indunssed
wazthfiEnasad wuh dn¥sdnsumndiufoinu
Turtoasaa nauilssusedasiianie ThiduitRnu
TuviDImsIAV/A7 (Positron Emission Tomography;
PET/ Computed Tomography; CT) lagaA1uU3aina
YedaranffuioRnuldsuanfindunusiu
;:J{haﬁvﬁﬁ%’umimwg“Luﬁumzﬁﬁmﬂu‘iﬁa S84
mslasuTidvemeuadagainindnSednisunmg
wltimsfindueensnsaa PET/CT suludes
Wnnsuiszfauazasatanislasussduves
JuitRnuilefiazmualidia i fianvinfiy
gt

mu%%’aﬁﬁi’mqﬂszmﬁ \onsiaia
Usnassdfiwinngiaelunsaznsnsividads
mageanidunies lneldiniesd13a5ed
(survey meter) sfialooounruiues (pressurized
ion chamben) Tne¥aAsnsUsinadfissazma
0, 0.25, 0.50, 1.00, 2.00 115 Aaaweiu 3 as
Toun nasdnansindussdviug varyinn15nsIe
Aadeyanveansdainiaes Laznaunduuiu
WioUszidua1Uiunudadannnisnsianig
namanidnedes waziiieliinanulasasy
mMeSsdunUe gUfTRumsvmansdunies
ynansdu srmdenafigualnddels

J Med Health Sci Vol.31 No.2 August 2024

[

agUsesA

1. Lﬁamwmé’miﬂﬂmwi%’aﬁmﬂ@’ﬂaEJ
Tuusiarn1sesvitademavemansdnades 7
STUTIA AT ILHLN A
2. iloUspifiuA Ui daiui o

Y
= a

NaYAIansades uaaInsdu saufenAn

o

(9

aualnadalasulundaznisnsiaidadenis
nAEnsiaAtes

ABnsfn

suited IWHunsusesnname
N33UN15938555uN1 5398 Tunywd Uninelde
Youuiu il HE661328 Inerfudoyatinassd
Mg funInsidedensivaans
Tuaded seninamaunsngIAl WA, 2566 o9
fugneu wa. 2566 Wunisdnwiwuuludrai
(prospective study) lagA1UIUNGUAIDE
dvsunsfnwidanssann lngldansnsussanm
Anady (linsrudszang feaunts

2
Zao?
2
n= >
e
Wamuuali

Z

% = 1.96 fig S¥AUANURANAINLUNTS
UTEUIBUAT AMNRUAIINTZAUVD
Aandesiu 95% CI, oL = 0.05

0 =05 fg ANULUTUTIUNVDIRILUS
el aLNAfBERINIY
7Y

e =005 fo AAnunszduresrd

Useal (precision of estimation)

143



Waknual 3nuiuenaatnsnawInle

wiriu 385 518 o1aadasdudieidisuns
A599IUIRYNINVANEASTIARYS wardugeay

Table 1 Demographic data
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wanglums1ed 1 (Table 1)

Demographic data Mean + SD
Gender Male = 172
Female = 213
Age (year) 50.72 + 19.50
Weight (keg) 58.47 + 17.90
Height (cm) 155.78 + 20.09
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| Total body scan

Figure 1 Measurement of the radiation dose rate from a patient immediately after

radiopharmaceutical injection (a) at a distance of 0 m, (b) at a distance of 0.25 m, (c) at a distance

of 0.5 m, (d) at a distance of 1.0 m, and (e) at a distance of 2.0 m.

144 |

J Med Health Sci Vol.31 No.2 August 2024




dmiun1snsainfadannguieiidndy msudSsavesansiuiundsd °F Ninasuge 511
N139533 PET/CT scan HUHURMUMINGATIN  keV Aa3UT 2 (Figure 2)
Ta¥edardundsseapeiiietesiudunsiean

(e)

Figure 2 The measurer stands behind a lead door to measure the radiation dose rate from a
patient undergoing an *F PET scan with a high energy of 511 keV (a) at a distance of 0 m, (b)
at a distance of 0.25 m, (c) at a distance of 0.5 m, (d) at a distance of 1.0 m, and (e) at a distance
of 2.0 m.

nsametneded 2 vazaseidadon Saedesledu lunsesaniideddnaiuy wy
nreanidaaes awinsnsnsunSealuvaei Lymphatic scan, DISIDA scan, Gl bleeding scan,
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Figure 3 Measurement of the radiation dose rate from the patient during the examination (a)

at a distance of 0 m, (b) at a distance of 0.25 m, (c) at a distance of 0.5 m, (d) at a distance of

1.0 m, and (e) at a distance of 2.0 m.
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anINsuH TN UenaalasuTed
A15NFYIIE WU N1IRTIR 6 Uszian JA19RT
ﬂﬂiLLN%ﬂﬁLaﬁaﬁQQﬂdﬂ 10 pSv/hr fiszezUsedn
Athe oA N13m339 PET/CT scan (*F-DG) M3ns 1
Bone scan (“"Tc-MDP) n150523 Octreotide

scan ("

Tc-Hynic-Toc) N1591533 Myocardial
perfusion (" Tc-MIBI) N15%1573 Parathyroid scan
("Tc-MIBI) kan13595293 Lymphatic scan ("' Te-
Dextran) fUhefiihiun1snsia PET/CT scan d
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ﬁ'ﬂgﬂﬁ 4 (Figure 4)

Table 2 Radiation dose measurement results for each type of nuclear medicine examination,

radiopharmaceuticals used, average radioactivity used, and radiation dose rate measured at

distances of 0, 0.25, 0.5, 1, and 2 meters

Number Nuclear Radiopharma-  Mean + SD Mean + SD of radiation dose rate (uSv/hr)
Medicine ceutical of Injected at distance 0, 0.25, 0.5, 1 and 2 meters
BRI e G HeRtI7 Immediately During Before going
(n) (mC?) after examination home
injection
1 Pl Total P 124.70 + 59.92 N/A 5.26 + 10.60 6.16 + 9.77
body scan 273 +5.73 2.89 + 5.51
Treatment 0.80 + 1.56 0.94 + 1.50
(a7) 0.28 + 0.50 0.29 + 0.47
0.10 £ 0.11 0.11 + 0.06
Pl Total 2 278 + 0.77 N/A 0.96 + 2.07 2.07 + 2.61
body scan 0.43 + 0.94 0.74 + 1.15
Diagnostic 0.19 + 0.38 0.20 + 0.20
(44) 0.08 = 0.05 0.11 + 0.05
0.06 + 0.03 0.08 + 0.03
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Table 2 Continued

Number Nuclear Radiopharma- Mean + SD Mean + SD of radiation dose rate (uSv/hr)
Medicine ceutical of Injected at distance 0, 0.25, 0.5, 1 and 2 meters
EEliEe ElERE Gy Immediately During Before going
(n) (mCi) after examination home
injection

2 Bone scan (82) #"Tc MDP 18.46 + 401 54.82 +19.58  8.74 + 4.88 16.09 + 7.76

16.90 + 7.71 3.88 + 2.48 6.93 + 3.77

7.36 + 4.42 1.45 + 1.23 279 + 1.75

2.76 + 1.61 0.48 + 1.33 0.96 + 0.63

0.70 + 0.36 0.13 + 0.06 0.21 +0.13

3 Thyroid scan 99mTcO'4 3.84 + 4.01 10.53 + 9.89 491 + 4.50 6.41 + 4.35

(32) 3.09 + 2.94 1.46 + 1.42 218 + 1.72

1.15 + 1.50 0.38 + 0.46 0.65 + 0.60

0.33 + 0.53 0.16 + 0.18 0.19 + 0.14

0.14 + 0.11 0.10 + 0.03 0.11 + 0.02
il PET/CT scan ®F FDG 9.92 +2.11 248 + 84.48  105.23 + 39.35 100.13 + 29.93
(29) 7790 + 26.61 36.45 + 2237 38.42 + 19.53

28.22 + 11.13 17.04 + 9.06 19.47 + 15.30

13.35 + 4.07 6.52 + 2.74 8.33 + 391

511+ 1091 2.71 + 1.50 273 +1.49

5 Myocardial “"Te MIBI 16.05 + 9.08 35.79 + 26.57 37.78 + 31.30 78.83 + 34.07
perfusion (26) 11.57 + 884 1493 + 20.86 25.11 + 14.46

4.53 + 3.48 4.14 + 3.90 10.07 + 4.49

1.63 + 1.68 1.14 + 1.48 3.24 + 1.27

0.40 + 0.48 0.24 + 0.34 0.84 + 0.56

6 Myocardial 217 1.90 + 0.82 358 +0.16 4.08 + 3.06 3.78 + 3.39

viability (2) 1.18 £ 0.73 0.98 +0.28 1.23 + 0.48

0.49 + 0.44 0.26 + 0.05 0.29 +0.13

0.24 + 0.14 0.16 + 0.03 0.15 + 0.15

0.12 + 0.01 0.11 £ 0.01 0.34 + 0.35

7 Voiding e Phytate 1.09 + 1.03 1.95 + 1.68 2.34 + 2.67 0.67 +1.28

cystogram 0.36 = 0.41 0.31 +£0.43 0.17 = 0.35

scan (24) 0.16 + 0.13 0.14 + 0.06 0.09 + 0.11

0.14 + 0.16 0.10 + 0.02 0.06 + 0.05

0.08 + 0.02 0.09 + 0.02 0.05 + 0.04

8 Parathyroid 99mTcO’4 332+0.36 19.80 +13.48 1537 + 17.63 48.30 + 30.94
scan (22) 6.95 + 5.58 5.36 + 4.65 17.09 + 10.21

9T MIBI 1568 + 0.65  4.60 £ 13.57 1.88 + 1.90 6.60 + 3.73

0.76 + 0.64 0.70 = 0.70 242 + 1.46

0.22 + 0.17 0.19 +0.14 0.61 +0.44
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Table 2 Continued

Number Nuclear Radiopharma- Mean + SD Mean + SD of radiation dose rate (uSv/hr)
Medicine ceutical of Injected at distance 0, 0.25, 0.5, 1 and 2 meters
2ElEE o rad|oac’f|V|ty Immediately During Before going
(n) (mCi) after examination home
injection
9 Renal scan “"Tc DTPA 2.22 + 2.02 314 +4.12 2.12 + 248 3.73 + 3.50
(20) “"Tc MAG3 0.64 + 0.88 0.49 + 0.45 1.23 + 1.53

0.21 £ 0.20 0.20 £ 0.21 0.37 +£0.48
0.11 + 0.03 0.12 + 0.09 0.13 + 0.04
0.09 + 0.03 0.09 + 0.03 0.10 + 0.03

10 Gastric #"Tc Phytate 1.06 + 0.06 1.12 + 0.62 1.31 £ 0.82 2.03 + 1.79
emptying (13) 0.19 £ 0.14 0.24 = 0.15 0.44 £ 0.72

0.17 + 0.22 0.12 + 0.03 0.17 £ 0.19

0.13 £ 0.17 0.09 + 0.03 0.10 + 0.04

0.11 £ 0.12 0.07 + 0.02 0.08 + 0.02

11 Thyroid l-131 0.09 + 0.02 1.12 + 1.10 0.13 +0.18 0.07 +0.12
uptake (11) 0.23 £0.18 0.07 + 0.09 0.04 + 0.05

0.12 + 0.04 0.07 = 0.09 0.04 + 0.03

0.09 £ 0.02 0.06 = 0.09 0.03 + 0.03

0.07 + 0.02 0.06 + 0.09 0.03 + 0.02

12 Lymphatic #"Tc Dextran 215+ 0.18 1352+ 11.90  4.38 + 3.03 217 + 2.44
scan (9) “Tc Antimony 3.59 + 3.26 1.46 + 1.19 0.92 + 0.96

0.80 + 0.67 0.66 + 0.96 0.14 + 0.04

0.21 £ 0.11 0.14 + 0.06 0.10 + 0.02

0.12 + 0.02 0.09 + 0.02 0.08 + 0.02

13 Gallium scan Ga 1.55 + 0.52 6.14 + 2.04 1.52 + 1.43 1.62 +1.43
(6) 1.69 + 0.44 0.50 + 0.80 0.45 + 0.38

0.57 + 0.36 0.19 + 0.17 0.18 £ 0.12

0.15 + 0.03 0.10 + 0.03 0.11 + 0.04

0.11 £ 0.01 0.08 + 0.02 0.08 + 0.04

14 Lung scan (5) P"Teo, 19.79 £ 691 841 +9.43 6.53 + 8.23 1555 + 7.10
“"Te MAA 4.03 + 5.80 271 + 381 3.30 + 2.35

1.16 + 1.56 1.58 + 2.84 1.36 + 1.75

0.27 + 0.38 0.39 + 0.87 0.21 +0.13

0.12 + 0.07 0.10 + 0.07 0.12 + 0.04

15 DISIDA scan (4)  *™Tc DISIDA 1.55 + 2.07 2.36 + 1.09 2.12 + 298 3.20 + 5.55
0.90 + 0.73 0.44 + 0.48 1.22 £ 2.20
0.22 + 0.09 0.13 + 0.03 0.43 + 0.67
0.13 + 0.03 0.10 + 0.02 0.26 + 0.20
0.10 + 0.02 0.08 + 0.02 0.08 + 0.04
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Table 2 Continued

Number Nuclear Radiopharma- Mean + SD Mean + SD of radiation dose rate (uSv/hr)
Medicine ceutical of Injected at distance 0, 0.25, 0.5, 1 and 2 meters
EEliEe ElERE Gy Immediately During Before going
(n) (mCi) after examination home
injection
16 P! MIBG scan P! MIBG 0.66 + 0.29 9.82 + 2.95 0.90 + 0.47 1.01 + 0.51
(3 2.16 + 1.39 0.34 + 0.24 0.17 + 0.03
0.62 + 0.68 0.12 + 0.04 0.12 + 0.02
0.23 +0.18 0.09 + 0.02 0.09 + 0.01
0.12 + 0.05 0.07 + 0.02 0.07 + 0.01
17 Vascular scan “MTe MAA 6.45 + 0.35 2.49 + 1.66 0.20 + 0.19 242 + 1.08
(2) 0.40 + 0.40 0.12 + 0.08 0.68 + 0.39
0.13 + 0.05 0.09 + 0.06 0.29 + 0.18
0.10 + 0.04 0.08 + 0.04 0.13 + 0.01
0.08 + 0.03 0.07 + 0.04 0.11 + 0.01
18 Gl bleeding (1) #"Tc RBC 9.71+0.00  6.75 + 0.00 1.28 + 0.00 1.08 + 0.00
4.44 + 0.00 0.14 + 0.00 0.12 + 0.00
1.52 + 0.00 0.11 + 0.00 0.10 + 0.00
0.51 + 0.00 0.09 + 0.00 0.08 + 0.00
0.13 + 0.00 0.08 + 0.00 0.07 + 0.00
19 Octreotide e Hynic- 20.00 = 0.00 38.80 + 0.00 49.20 + 0.00 6.74 + 0.00
scan (Hynic- Toc 23.10 + 0.00 7.18 + 0.00 0.89 + 0.00
Toc) (1) 5.76 + 0.00 0.75 + 0.00 0.13 + 0.00
4.69 + 0.00 0.57 + 0.00 0.09 + 0.00
1.78 + 0.00 0.17 + 0.00 0.07 + 0.00
20 Plasma #MTc HSA 0.90 + 0.00 2.89 + 0.00 2.42 + 0.00 2.82 + 0.00
volume (1) 0.44 + 0.00 0.39 + 0.00 0.26 + 0.00
0.11 + 0.00 0.14 + 0.00 0.17 + 0.00
0.09 + 0.00 0.08 = 0.00 0.13 + 0.00
0.08 + 0.00 0.07 + 0.00 0.10 + 0.00
21 Protein losing #MTe HSA 10.40 + 0.00 10.80 + 0.00 12.10 + 0.00 8.40 + 0.00
(1) 2.87 + 0.00 4.28 + 0.00 4.28 + 0.00
1.03 + 0.00 1.62 + 0.00 1.62 + 0.00
0.20 + 0.00 0.45 + 0.00 0.45 + 0.00
0.13 + 0.00 0.12 + 0.00 0.12 + 0.00

N/A = data not available
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Immediately after radiopharmaceutical injection
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Figure 4 Immediately after receiving radiopharmaceutical radiation, the radiation dose rates at

0 m from patients undergoing six types of nuclear medicine examinations exceeded the radiation

exposure limits
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Figure 5 During nuclear medicine examinations, the radiation dose rates at 0 m from patients

undergoing five types of nuclear medicine examinations exceeded the radiation exposure limits

J Med Health Sci Vol.31 No.2 August 2024




ansnsuHTedangUlenaundulu
wuin fiszeg 0 wes veszesUssdngUag flm
§Msuisediiagandn 10 pSv/hr Tngnsmse
Bone scan (“"Tc-MDP) Jndnsinsusiisdiade
nEelAiniy 16 pSv/hr uagn1snsia PET/
CT scan (¥F-DG) dnsmswsisadiadenngfie
Wiy 100 pSv/hr

SeuANUSUINSIETImad S UUS I
$9daen (effective dose; Hp(10) vaayAaINg

'
a

MfTRNulumhenymaniiande fuagyimihi
futoyalunAseilunafounsngau-fusneu
W.A. 2566 UsenaumetinF@n1sunmd 1 au uag
AetnTsdnsunnd 4 au wud Genlaidu 20
Tadddsasied sgluinaeivasadeniusieay
MnantumalulaBiiedesuiend dmsed 3
(Table 3)

Table 3 The effective dose (Hp(10), mSv) report for five nuclear medicine staffs who worked

during July to September 2023

Effective dose (Hp(10), mSv)

Number Position
July August September
1 Radiological technologist Bg Bg Bg
2 Radiology assistant 0.06 0.04 Bg
3 Radiology assistant Bg Bg Bg
[ Radiology assistant Bg Bg Bg
5 Radiology assistant 0.09 Bg 0.05

*Bg = The measured value is less than or equal to the natural radiation dose.
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