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abstract

The digital mammography is an important tool in breast cancer screening and to
identify breast disease, which a widely available, high sensitivity and high specificity in
detecting breast cancer, calcification and small lesion. However, digital mammography
uses x-ray beam (a form of ionizing radiation) to create images of the inside of the breast
which effects every cellular injury that its severity depends on radiation dose and the x-
ray energy level, including cell types and cellular aging. Moreover, the x-ray can
potentially damage adjacent organs during examination such as lens and the thyroid
gland which will increases risk of cataract and/or thyroid cancer. So scattered radiation
dose assessment is substantial procedure for vigilance and control, following radiation
protection (basic safety standards) regulations. This prospective descriptive study, the
authors evaluated scatter radiation dose to eye lens and thyroid gland and absorbed
doses of breasts in patients from digital mammography in standard projections via
optically stimulated luminescent (OSL) dosimeters in the patient whom made digital
mammography in radiology department of Chumphae hospital Khonkean. The
accumulated OSL dosimeters, digital mammography data, compressed breast thickness,
compression force, glandular dose and and the entrance surface air kerma were
analyzed. Comparison with the standard regulations was done. The results showed that
the scattering radiation dose measured at the right and left lens positions averaged 0.118

and 0.132 mGy, respectively. Scattering radiation doses measured at right and left thyroid
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positions averaged 0.315 and 0.352 mGy, respectively. The measured amount of
scattered radiation is within a given benchmark. The mammary gland absorption
radiation dose (AGD) has an average of 1.79 mGy, which is within a given benchmark, and

the average surface dose is 6.83 mGy, which is within the given benchmark.

The results of the study concluded that Radiation on the lens of the eye and
thyroid ¢land The amount of absorbed radiation on the mammary ¢lands and the
amount of radiation on the skin from breast imaging at Chumpae Hospital measured did
not exceed the standard value. Radiation use should be properly controlled. Regular
surveillance of the radiation dose received by the patient. Image quality monitoring and
machine quality monitoring. In addition, there should be training to review the
knowledge of practitioners in the field of radiation hazard prevention. As well as

optimizing the parameters by the user, it reduces the dose of radiation to the patient.

Keywords: Scatter radiation dose, absorbed dose, digital mammography
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Left craniocaudal 29 160 53.89 109.03 1.97 .17
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Right eye 0.118 0.526 0.014 0.086
Left eye 0.132 0.759 0.024 0.116
Right thyroid 0.315 1.800 0.059 0.270
Left thyroid 0.352 3.622 0.043 0.445

nsUszfiudinasdnszidiaudnuazdenlnsessainnsanenmisdidnun a Tssweunaguun



Right eye Left eye

0 DoselmGy}

S . S . 'y

i '“'.u Jogatem’ il

¥
¢
3

o 50 50 70 0 0 0 10
Patient

Right Thyroid Left Thyroid

n Dose(mGy

o . .

. . LA™ 8§ . L
_ T:. * . .-...-.% ...:.. ."-""‘.'-'i:.&’;-'o : . P:-';'.p'.‘%*'.h‘h'.’.: s

1 20 20 10

- -

29 5 n3mlianen1snszatefiveeyaUsuasidnsyiistiaudndnaedn (A) 913de (B) wasiideulnsesn

419971 () Trede (D) lughevds 31uiu 62 519

anUsena

'
[ a

nsAnwUIunusednszdeiilaudniuazdeninsesduazuiunassdganauiiiuy
FuedoaenuisEliuNATYIaEe HOLOGIC SELENIA Dimensions Useinfeiaini finguey
$adine Tsmeruraguun Svinveuunu luftionds 62 au wui USunussdnszidaeded
audandnauazuniianyindu 0.118 uaz 0.132 mGy suddu  Usunassdnsziduadesey
Tnseustnstionasvin SAWiafu 0.315 waz 0.352 mGy mwasy Wothwnuieudiouiuna

= 5) & o = a o a a A & ] &
NNFANYIVBY P. Molee Wagmue %quﬂqiﬁﬂwqﬂﬁﬂqmiﬂﬁﬂigLQQWL@U@W']LL@%@@NIV]S@EJ@

'
aa v a

LLazﬂ%mm%“q?l@mﬂﬁuﬁLéf'luuéf'wLﬂ%’lauaﬂsﬁnéﬁmmwaaﬁa MAMMOMAT  Revelation;
Siemens Medical Solutions Inc., Erlangen, Germany YBILSINYIVIAITINYIUND
nyammumuas luftonds 60 au  wudSunasidnsziduedeaudanilalndidady
fi9 0.082 uaz 0.076 mGy TuvauzivTinadnszidaideslnsosdiresineuazyndiaigenii fe
0.929 way 0.883 MGy AW LesanmsAnwasainisarenmdddiuuyic MLO Tduuy
595UP1 YuE?l P. Molee Waganly vinsanenmisdiiuuyic MLO feuvulnludumndaded
nsldaTnasidngni eglsfnuuiinudidnefeiiaudnuazdenlnsosdiiisinid
umsgunstestudsdfianiwieniindenstestulas 1a39d (NCRP) uazaniznssunslosdiy
Ye@sgninauseme (ICRP) fmuade Paanasiivasnsdeliifunasisandiviunisiesivessie
n359n 500 MGy  uazviliAnaudn1gusia 500 — 2000 mGy lusaiziiseslnsoss Usnased

5000 mGy pn1adwalminnMgIninsegngasluu

nsUszfiudinasdnszidiaudnuazdenlnsessainnsanenmisdidnun a Tssweunaguun 10



[ 7 '

MNNsAnwIATtUSSdganiuiisendumady 1.93 mGy Tuvi1 CC uag 1.64 mGy

Tuvin MLO fiaudanmassnu Chetlen et al. way P. Molee wagmmy 518974 AGD WU 1.36

v U

wag 1.39 mGy muawiu uennildaenaqeiiuinilsninuvunvesimuuignaaiuduliunm

[

Sidgandundentiuuaduaziindusie American College of Radiology (ACR) lafianun

[

a aa H Ql' v I a ! & a o & A -
quiiqu‘ljiﬂqmi\iammauuquaJLQﬁf‘J ngaQIMLﬂu 3.0 mGy AN UﬁﬂqmiﬂaaﬂﬂauwmaNUWUll

v a vV

waglunisareamiadiduussuuadvianlsameuiaguunegluinamiuinsgruluvugnuunnu
SeEnmlasuedeuinny 6.58 mGy  @eeglunmeiuinsgiuanulasadeniusedniivualaeg
International Atomic Energy Agency (IAEA) &aseyinlaiiiy 10 mGy dmsuiuuninnumu

YNNG 4 09 6 V4.

v o 1

asunan1sIfenuirsunudadnsuidanialandumisaudmndiarnuasinadreiiaiaie

va o !

0.118 wag 0.132 MGy Aua1U Usuaussdnseidandnlafidumissenlnsosndnsunuaz i

FefiAnaiy 0.315 wag 0.352 mGy auaau Usunnsadnseidseglunueiunnsgiunnivue

'
A =

USinaussdnanfundenidentiug (AGD) 161 1.79 mGy @eaglunadiunnsguiimvunlag ACR

aaa A a

wazUSUNuTENRIRaelA 6.83 mGy Feeglunamiuinsgiunnvualag IAEA

VDLEAUBMUY

1. 3ndusesmuaumslilunasidesiuninzay wasihsziansldsiduas Usuausd
ffaeldsuedsainane dndunsnsisaounuA MBI NEESIE LazATIADY
ANNNYBATO

2. msinseusunumumuilFRuiuiTRnuly BesAuiunasaddisda (diagnostic
reference level; DRL) maamammma%’ﬁ%‘mmﬁi%%’aﬁl,aﬂeﬁﬁqﬂﬁuﬁmlﬁaLéhiz"j’qmi
IesussdiAumnasg it mualiiugoe

3. msiinsAne n1susutladenisirunUIunussd (Radiation exposure technique)
Adlunsirenndsddnug Taensusvandinszualiingaina (mAs) wagdiun
auAnadngluin (kvp) Winnganlaeilidsmadenunimaimeesadisun iean

USunaudadngiaelasu

nsUszfiudinasdnszidiaudnuazdenlnsessainnsanenmisdidnun a Tssweunaguun 11



LONA1981989
1. Mettler FA. Medical effects and risks of exposure to ionising radiation. J Radiol Prot
2012; 32(1): N9-13.

2. U noa3e. AudnyuzvasaUnIalindidloloanea silaulunen dusunuiiEitady
MIANSNTUINYIFIANTAITWINNE. 2016;58(3):141-8.

3. audnfi MU uazane. UiinaddfiaudmuazsionlnsosdiguisuasiufcRom
lpsunnnsnsiainlengeslsalal. ASuATUMSLIYENT 2564; 36(1)

4. Hiba Omer et al. Eye lens and thyroid gland radiation exposure for patients
undergoingbrain computed tomography examination. Saudi Journal of Biological
Sciences 27 (2020) 342-346.

5. Patamaporn Molee et al. Evaluation of scatter radiation dose to eye lens and
thyroid gland from digital mammography. Journal of Associated Medical Sciences
2021; 54 (3): 66-72.

6. International Commission on Radiological Protection. 1990 Recommendations of
the International Commission on Radiological Protection. Oxford, United
Kingdom: Pergamon Press, 1991. (ICRP publication 60).

7. National Council on Radiation Protection and Measurements.Limitation of
exposure to ionizing radiation. Bethesda, MD: National Council on Radiation
Protection and Measurements, 1993. (NCRP report 116)

8. American College of Radiology, ACR: Mammography Quality Control Manual.

9. International Atomic Energy Agency, IAEA Human Health Series No.17: Quality

Assurance Programme for Digital Mammography. Vienna, 2011
10. Wayne W., D. Biostatistics: A Foundation of Analysis in the Health Sciences (6th ed.).
John Wiley&Sons, Inc., (1995) 177-178.

nsUszfiudinasdnszidiaudnuazdenlnsessainnsanenmisdidnun a Tssweunaguun 12



