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Abstract

Background and purpose: In recent years the use of radioactive materials for diagnostic and
therapeutic purposes grew rapidly in nuclear medicine. The imaging technicians and nursing staff in
radiopharmaceutical centers are in close contact with patients. Therefore, they are exposed to different
radiation levels. This study was done on risk assessment of staff exposed to *™Tc-MIBI

Materials and methods: In this study, the radiation dose rate from two groups of patients (rest
patients n= 27 and rest patients n= 23) who received ®™Tc-MIBI for myocardial perfusion imaging was
measured using detection at different distances in Shahrood Imam Hospital, Iran. Then, the radiation dose
rate of the staff was calculated based on the duration of time they were exposed to radiation at different
distances.

Results: The value of radiation dose rate from patients receiving *™Tc-MIBI for stress and rest
patients were 9.9 and 13.4 micro Sv per hour in 25 cm distance from patients, respectively. By calculating
the mean time of technicians’ close contact (less than a meter) with patients, their mean daily exposure
rate was found to be 2.1+1.2 and 2.9+1.2 micro Sv per hour for rest and stress patients, respectively.

Conclusion: Compared with threshold level (60 micro Sv per day) lower levels of radiation
exposure was seen in our population. But generally, the exposure rate in rest patients was found to be

higher.

Keywords: exposure, radiation dose rate, staff, ™ Tc-MIBI

J Mazandaran Univ Med Sci 2016; 26 (141): 149-154 (Persian).

149


http://jmums.mazums.ac.ir/article-1-8596-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-08-04 ]

o—ils (— S Bjyes—L colS hibha_L s
(11€9-10) 1W90 Jlw jgo 1K) d)lads  quiud § Caunyy )93

L wuls Sl Ciad el gljlaw jl QUS)LS s pSgip a)g1 4
WM Te-MIBI USJIang

' Sl Lo dgeme
rgnlam [W-FEVES
¥ sl Loy ol
FOLBT e s
o)u.!S.?.,

Ay Glaan (Siy 53 Slays 5 paieid Sods Gl 155 5 3l 5e 55,8 2 cladle 53 : 338 9 diblw
L 5ot olad Jdo 4 STl Ol s i o9 3205 405012 52 3005 (S oSS Oloe () 53 ol a2l (o o
.C_Mﬂ‘o)}a.v\.’.fdg:ﬁé‘.ijébum TC'M'B'&}J‘J}J_AJ &Q‘)L«f

039 2L (§) e plal Ol lay (glatn S5 S e 53 b s Gl oo 2 adlllas ol s g 9 Slge
L ods Sl Coms Glaw YF) oyl 5 Glaw YY) Sl il 09,5 93 51 JSCize B Lo 0 51 ool 55 KT
OLo Sods dmlons U asalsl y5 s (g 8 031000 Calben Juol 53 (58 5Ly 8T v 5 M TC-MIBI (55,055

Sl 5 sl Olylas 103 8 93 (51 MM TC-MIBI 048 3l 55 Ol jlaw 31 (b 33 <KaaT ldie slavasdly
5Sbe drmloee b eT s 43 Ol 51 YO CM aliols 55 Gl s oy g 5,5 /P 5 /8 (o 20 Sl b 5 5 &
Lo )5 iy (LS 555 685 53 b eSS (6,8 55 2 Olany b oSS (2o K 51 5050 0555 ks Do
T s ol 2l g ol Sl Olgles (81 oy s S Y/AEN/Y 5 ¥/) £ V/Y

J)‘J)‘ﬁwil.l-X:-JJ(J}JJ}QJﬂjéﬁ?')aMcw‘J\q;ﬁﬁjuﬁbww)Jijgéﬁfjﬂ:cm|

Bl a5 ol S s B Olsles S OUSLS (6,8 5 o

OLS I MMTC-MIBI (5,5 55 5 ¢ il 55 KT 153ulS (sl 019

4o ddo

O atws ) 4 Cos Lb8L Gl (b o 3l )sdlwé_iﬁduk})Jj\uu:_.«laj)f\
i o 5 Jsbo s Jor o Olaj ke 2S5 8 S 0Tl sl 28 Sl ey 55T
R =2 LS 5o b sk ¢ azme 51Ol O slaily
E-mail: m.yahyayi90@gmail.com 358l amio o1 5 Cdn sk 8l 10kew — Sl LS ) Sgeze i giune —ilge

O cOliams 035,85 _axio oS ((glatud ¢ 58 i )| ol SIS (5 gomtils )

Ol Ol 033 8L inis ol (latoad S 55 05,8 Ltil Y

Ol Olios 33,8L5 Sty o ke olK2ils (g aten (3 095 5lslad ¥
Q\,:‘AQW‘é}ﬁué\jTa@l}géﬁt};};ﬁo-&d‘)‘&\wé—i};o)ih)\g}b..?

WA/ &y e Gy WO/ VYA L Dol Cgr ol e DAL ARSI R

1190 g0 « 11€) a)ladh (euiad g Caunyy 2)9s ohdjle (i) eolc slEibily dlas 100


mailto:m.yahyayi90@gmail.com
http://jmums.mazums.ac.ir/article-1-8596-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-08-04 ]

ul]ls.nlb g hil.!:._! lla']:gn:u:

O Sl dlols Ls S e anl e S el il
Colu A o Kle 5 obay ol 5 Sl il 0037
\a)wJ}MJJQ\JWQLﬁJAQLﬁw‘.:}_{

Sl 0 a:))T

S 5 f u:il.n (P Sl s s lae Nosled Jaue

Ol
thw‘ e Wbl slas Ol e oK 0s S
(MCi) &, 5
O/ 30 0 F MNEY \
Y 85 Y INE
VF/5¥F 3,080 FAYEY Y
O/ Y 85,81 OY/MEY

:)}_Atgj)l:)_iﬁqfoTJ:J:qLgﬂfoj‘.u\Lgu
Ol i L 55 3l e 0o sl s 4 ks
YU VO e s g oS b3 aids ¥ G110
255 b Gllae (O (o pend S 5 s
ol le—»gri_lw) gy 5l ST Y ol
SV D O Aol e s 6, Seilulcs 8 s
ST Sl ks 3L s 4 sles 31 (6 20 5l Yoo
S o328 8 o planil caluols (51 Ll 5
Jie 3L Sl T by il 55 SaT
ol 0, JIS"™Cs L, «5" BICRON surveyor 2000™
Vo oalds oo caldsr aass\y chA)'G:_ija 34
St ol s e S8 8 il Colu YF 5 Cole
S i slew 5555 Jsl Cele ¥ s eSS
&l sl OLes aw s Sl T3 planil 5 (glaus
3 Oblas 5 51 JB b oSS 6,8 55 5, 8L
55 0l Ol b

Paect

..........

025m 0S0m 10m 20m

L;;aﬂ-h‘ 0 > ol g

355 o kB S g S 51 0l e ) sk
.>J_<‘_;.\_;m_ﬁ.a:u;,\vurf,:¢_:gtsg.\_s)bb
slad s Ll 0I5 s 5 Sl ST G lad e
sl U aasl s S slie 4l blie )3 oas
Sl 59 o g C3L Johe Olocnds 55 I
Olje b OLLS 5 5 sl s late () 42 ()3 50 o
3Bl s Hlie il b 30 et 6,8 5,
(As Low As Reasonably Achievable) |0l slea b 55
ol 3 Mss ol 2l OLS S (6l 059 4 ALARA
Sl S 5 5 55,0 sy siS 3 ola)lS 5,
sStenstad L 5 0l)Les 31 2L 53 35 5,8 o300
(Pl 4 S el O, a5 Bayram 5 ol Sas
ol planil n ) 5287 plu 5o Slalin la)lS e
SIS ol aS 0T a5 L asdlls opl 55 .-Vl
D 35 or el 55 e (03 5L el
b aS" ol 5 Ol 31 b 35 KT (6,8 05100
et g o ol g MTC-MIBI 550555 5 5 52
Gloss Sygmo 485 oo iSSP (6,8 5, Ol e
5 a0 il o )13 5 8 AT 3 5 505 I e
Lol 5o 58 alen g p Ol b 5 A oled
a.x_.zcy_clwﬁgm_”;f%ﬂuwt_ﬂ
(International Commission on Radiological Protection)

N5 Al g5 aeglis ICRP

L o9 9 olge
oS anrl o (8 le 00 (g 25 alllas cf o
(@) e ol Oy (Slain (S, 5
203 oS anr o S50 50k ey pals Ol g
Obba sl s Ol (Balai ) s bass )

L5 S il s WTTC-MIBI g g,05 5

A e 035 334 Iylay
X o) sl 5L 8l 4 s S plews )

LS‘J-' L(k:&"j:-w‘) rji)l_: L;b—"j"‘—‘aj-' G‘JL@.:

101 1190 jg0 ¢ 11€] o)las ciiud g Caunyy 5)9s

ohsjls (S eolc oGRSl alas


http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%B3%D9%84%D9%88%D9%84+%D8%B9%D8%B5%D8%A8%DB%8C
http://daneshnameh.roshd.ir/mavara/mavara-index.php?page=%D8%B3%D9%84%D9%88%D9%84+%D8%B9%D8%B5%D8%A8%DB%8C
http://jmums.mazums.ac.ir/article-1-8596-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-08-04 ]

pSp, A1 ==
@®
L

Q5 gSwl ) OLSHS (51503 3)51)

10 4
- R?=0996 ( V)oay
3.]
L
S5 -
-_j v = 15.40exp—®022
b= a1
=
=
2 4

T T T
50 100 150 200
CM e ez J al=ls

Sl Sl alol Ll o il 3 <SaaT 1o sled 3 god

I
L

R? = 0.994 (Y)ea &

U;:;;L')"
I
)

S
!

v = 20.65exp~ %032

T T
50 100 150 200
Lo e

Sl Sl alols (5l b 53 KaaT oslads 510905

S et e 5 S8 E o e w e b

HLLsI M MTE-MIBL 651555 5 6l = Cslo & 350>
STPIN] SUCN g5 NI PRGN Y
S Vool Sl sad OMALL il (65U Hluie
YO Aol 53 Olej an S 2l 3> KaaT Sl ks
e B 0laj 88 L o 0 o (5 0 5L
YF OLej St ldm oS b a4 bl 0 28l
VSV .h s i (65U d 4 o oo Sl Celas
1255 55 O 0l a Sl e S e s
@u\_:@u&_i\.g_.ﬂlo@ﬁ”b}sﬁ&b&i
Csllas 4S5 53 0, es 5 Bayram asllas i fol>
BT 55 oo odalin ¥ ojlads 13 gos 4 4 51 (F)> >
o B L, b MM TCMIBI ) o 2k s
A Sl YF Sl ey S 5 5b 43,8 0 D50
SISl 550355 5 ol 6l m ol gl oy o (65t
3,8 g o adsl Slelu Olea s L bl

s 3 Lo iy

L._..u‘,:aﬂ.\_.&.a QL—F%“‘)T GJLQ.—:' dj‘v\_?'

(RPN PR U NP 5 R I ) WS
e 5 A 6,8 el gl Ol il 55 ST
Q)}:_WL,S,AW’/Fj /4 L“j\ ajj_fjédb_z
Cewd do Oblaw 51 (g 20 (Sl YO aloob s Cele
J‘_f‘)\ cv\_ATgL_.w.J«_JCiL_LL_:u:_.g-r_AJ_AT
Calke 0,Kea 5 Knishi 5 o1, 5 Mountroord

Y o )b)‘}

33655 05,8 6,8 03I 51 ool Lo g2e lie Foslads Jau

(VA7) o Calotn gla 01 5 0

€M) 5ol 0 5 03101 Ol
Yoo Voo O Yo
s Y/ O/A 4/4 aids )
\VAl Y/# ¥/f v/A RS
/A Y/ Yo #/4 4ids 9
Y /Y \/§ /o cela)
o /f ¥4 YN \TAl cela YF

35 35 05,8 &S o3l I Jeolo Lo gt ylie Foslad Jou

((8VNT) e ) Caliien sla 01 5 0

(€M)s 311 O S 03101 Ol
Yoo Ve o o
i /5 AN \W/F PN
W YIA 2 \, 4dsYe
\/¥ 74 ° A ass e
\ /o 7id /5 el
5 A A /6 cela YF

23 6,5 oM 6l ¥ 5) eyl la s s

I L 5 s STl os oy Ul Obe
LS o B d i L Oyl Sl s
Do) po i (2l 53 KT 5 e okl AL s
NSl oo AaLS Ol 51 Aol sdome o Sae
sdalin ¥ 51 o jlocd (sLals god amglin U i oa
S S Y e, S Obe 51 ol 55 KaT 545 e

sk o) og S

1190 g0 « 1161 o)laddy (@i g Canyy 5)9s

ohdjle (i) ol olSibils alas 0¥


http://jmums.mazums.ac.ir/article-1-8596-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-08-04 ]

ul]ls.nlb g hil.!:._! lla']:gn:u:

Loy o odal s 4y ldie 595 a5 L axdl ayls 13
s 53 Al I Ol 51 6,8 5 Ll o
BB 55 535 5 4 5 GuF Jed Sl nT p ple &S
Rl e 035 IT GBS 5 5155 5 g
S 0 5 s a0 S Sl dslen b go T
23 sl 025 Bl (3 45 el L8 Ogayl LS s
alols (6515 sl U 53 558 oo slgiiny S 0 oy
(eSS (68 513 08 sile UL S LK sy
codsT s s Glaanl 4 a5 b3 sl osls ol 53l

L e e Sl el Sl Olle 51 E8 e s )

530885 53 OLS L (6,8 55 0 o gl die tFo b Jauer

'y
NERR W Sl (S5 05057
Yos 5 Ves S 55385 55
4ids \O/FY s \O/FY S 55 S5 53 6,8 S5 baga O
YA EANY Y/) /Y 1SS 5a
AN S5 55 g
References

1. IAEA. Radiation Biology, a Handbook for
Teachers and Students. Vienna International
Atomic Energy Agency. 2010.

2. Harding LK, Mustafa AB, Roden L,
Williams N. Dose rates from patients having
nuclear medicine investigation. Nucl Med
Commun 1985; 6(4): 191-194.

3. Stenstad LI, Pedersen GA, Brattheim B.
Nuclear Radiation Dose to the surroundings
from patients who are undergoing nuclear
medicine examinations. Radiography Open
2014; 1(1): 10-18.

4. Bayram T, Yilmaz AH, Demir M, Sonmez B.
Radiation dose to technologists per nuclear
medicine examination and estimation of annual
dose. J Nucl Med Technol 2011; 39(1): 55-59.

5. Cabral G, Amaral A, Campos L, Guimaraes

MI. Investigation of maximum doses absorbed

14 4
* =
| - Yoy S5
*3 124 |‘ - v,_,’?
= L ]
A 1
=197 m
N IS
N 8 .
\
! .
6
T-..
= 44
L) |
=
24 =
0 T T T T
[+] 500 1000 1500

&

s e Ol o tiE

Oloj s d8 b il 3 KaaT Sl ks o slad s10 905

S S Oleay b oSS s 0 S0

L s amaloun ¢ 55187 5, 55 6l 2 S 51 5
S 35 5, Lo o ¢ 2l 53 KaaT s les 0l
Jadr 53 el s 4 (65555 &K )3 oSS
FENV/Y Lo el die ol 0k 0355 Eb ¥ old
P Slomn Hlie a5 b coleT s 4 Doy g 5 S

omly A 53 IDOUS L (6l 595 53 Doy s 5 ,Se

by people accompanying patients in nuclear
medicine departments. Radiat Prot Dosimetry
2002; 101(1-4): 435-438.

6. Harding LK, Harding NJ, Warren H, Mills A,
Thomson WH. The radiation dose to
Accompanying nurses, relatives and other
patients in nuclear medicine department waiting
room. Nucl Med Commun 1990; 11(1): 17-22.

7. Mohd Fahmi MY, Norsuriani S, Abdullah
Waidi . Estimation of Exposure Rate to
Personnel Working in Nuclear Medicine
Imaging Department in Hospital University
Malaysia: Comparison between Direct and
Indirect Methods. Health and the Environment
Journal 2014; 5(2): 109-117.

8. ICRP. Radiation dose to patients from
radiopharmaceuticals, publication 53. Ann
ICRP 1987; 18(1-4) 35-36.

101 1190 )0 « 11€] o)laid c@iind g Canyy )93

ohsjls (S eolc oGRSl alas


http://jmums.mazums.ac.ir/article-1-8596-fa.html

[ Downloaded from jmums.mazums.ac.ir on 2025-08-04 ]

Q5 gSwl ) OLSHS (51503 3)51)

9. Husain SS. Myocardial Perfusion Imaging

10.

11.

Protocols: Is There an Ideal Protocol. J Nucl
Med Technol 2007; 35(1): 3-9.

Mountroord PJ, Odonerty MJ, Forge NI,
Jeffries A, Coakley Al. Radiation dose rates
from adult patients undergoing nuclear
medicine investigations. Nucl Med Commun
1991; 12(9): 767-777.

Konishi E, Kusama T. Urinary excretion and

external radiation dose from patients

12.

13.

14.

administrated  with  radiopharmaceuticals.
Radiat Prot Dosimetry 1994; 54(1): 61-64.
GHanadi MM. Nuclear Technology. Tehran.
Research, Science and Technology. 2010.
World Health Organization. Radiopharmaceuticals
Final text for addition to The International
Pharmacopoeia. 4™ed. WHO. 2008.
Emergency exposure situation of Workers.
IAEA. Non-medical imaging. BSS. 2011.

1W90 g0 « 1161 o)ladd (@il g Cumyy 2)9s

ohsjls Ak} eolc 2GRSl alas 10


http://jmums.mazums.ac.ir/article-1-8596-fa.html
http://www.tcpdf.org

