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Abstract

Screening for breast cancer with mammography plays a critical role in reducing mortality among
women. However, exposure to X-ray radiation during the examination can affect breast tissue, making it
essential to evaluate the Mean Glandular Dose (MGD) in order to confirm safety and compare it against
national reference levels. This study was a descriptive cross-sectional design. Its objectives were to assess
and compare the MGD delivered by two-dimensional full-field digital mammography (FFDM) and three-
dimensional digital breast tomosynthesis (DBT) using a Hologic Selenia Dimensions system equipped with
an anti-scatter grid. Image=-acquisition parameters were collected from 100 female patients aged 40-60
years, yielding a total of 400 exposures. MGD was calculated according to internationally recognized
protocols. The results showed that the MGD for FFDM ranged from 1.72 to 1.78 mGy, while for DBT it ranged
from 1.75 to 1.82 mGy. Although DBT exhibited a slightly higher MGD, both modalities remained well below
the 2023 National Diagnostic Reference Level (DRL) of 2.5 mGy. Moreover, DBT provided superior image
quality and reduced the need for repeat examinations. In conclusion, DBT is both safe and effective for
breast-cancer screening; nevertheless, further longitudinal studies are recommended to refine and optimize

examination protocols.

Keywords: Mammography, Mean glandular dose, Breast cancer, Digital breast tomosynthesis, Full-field

digital mammography
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(FFD) $aAnU3unau$adfifn (ESAK) uagMuania1 MGD
Wivdegaainnisaneninannsgiu lowa Craniocaudal
(CO) wag Mediolateral Oblique (MLO)

n1sAsIgviteya 19n1sA1uInAI Entrance
Surface Air Kerma (ESAK) Wag N13A1NUIMAT Mean
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International Atomic Energy Agency Unauslnely
addmdanssan 1dud Anads (Mean) drudeoauy
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3. NAN15I98

v a N

nsTavsumusadnanduad o douu
(MGD) lugtendjailidnfunisnsiatenaisdidnusd
Tsmeuianzsguanvsni liaTesenaiseid
SEUUAdIMBa LT ULUU Tungsten/Rhodium way
Tungsten/Silver 113U FFDM (2D) thay Tungsten/
Aluminium @w3u DBT(3D) Fafla1Uanassdganau
\d B soutuy (MGD) 7 frurnuansuuninge
\nTeonaLIidiuy AU 5.4% uay 1.9% (1AsgIu
seylaitiu + 25% vesAndiuansuuntiien) anamun

Y99LA 11Ul (Compressed Breast Thickness: CBT) ii

fAnw1 WU SEUU FFDM Aadennunun vigne CC
war MLO fifn 48 1. wae 51 uy. sz DBT Anade
AN Y1878 CC way MLO fA1 51 Uy, ag 53
3. PUEU Fawansluansned 1

HaAsIn UIWA 1 (kVp) SgUuU FFDM 1924
wsasulniasendng 27-38 kvp Anade vinge CC
waz MLO fif1 28 waz 29 kvp daduTareet/Filter
Wunuu Tungsten/Rhodium tag szUy DBT 4914
wsssulniasendng 29-34 kvp Anade vinde CC
waz MLO danvindudt 31 kvp defidngandnszuy
FFDM L9 51¥ Target/Filter 11 4w U U Tungsten
/Aluminium nszualnin (mAs) FFOM Tgnszualidi
Wiy 170-176 mAs 1 DBT Tnszualnilisniiunn
Wi 63-65 Uay DBT l¥wdanugandt FFDM s 60-
65% FadenativanUiuusdngvasldsulaglian
ANAMEIN WU INAUSsETIRam (Entrance Surface
Dose: ESD) FFDM @1 ESD 1a@8 5.84-6.35 mGy 94
2.63-13.71 mGy DBT 1 ESD tad# 5.61-5.81 mGy
79 3.45-10.48 MGy Fawanlunnsnedi 2

DBT T ESD sinn FFOM wsfagldfusasuluiin
genidnties Fauansdsruasndislunisnsioda
n589 UsunauSediadoiisentiuy (Mean Glandular
Dose: MGD) FFDM @1 MGD ta& & 1.72-1.78 mGy
429 0.85-3.45 mGy DBT A1 MGD 1288 1.75-1.82
MGy 424 1.09-2.98 mGy fauanslunsnadt 3 uslen
MGD u DBT 9¢@9n31 FFOM wantioy weidtaylu
nasauUaenseiitualag National DRLs (< 2.5
mGy)

9T ULBU MGD auvinanenin (CC Lay
MLO) n15tUTeuLiisy MGD auvina1en I Cranio-
Caudal (CO) wae Medio-Lateral Oblique (MLO)
U1 viae CC FFDM #in MGD {5857 1.67 mGy,
%39 0.85-3.45 mGy DBT A1 MGD 158U 1.73 mGy,
434 1.19-2.98 mGy FFDM + DBT: A1 MGD 5851
1.74 mGy, 924 0.85-3.45 mGy 11818 MLO FFDM
A1 MGD 587U 1.73 mGy, 433 0.87-3.35 mGy DBT
A1 MGD ¥'58g11 1.83 mGy, ¥39 1.09-2.94
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mGyFFDM + DBTA1 MGD &7 581U 1.79 mGy, %4
0.93-3.35 mGy Fauandlunsnad 4 wagmsedl 5
DBT ls#A1 MGD gand1 FFOM (&ntos Tustavin
£y CC waz MLO usidanssnninunsgIu National
DRLs < 2.5 mGy lagf1 MGD luvingane MLO azas

AIY11818 CC FIFUNUS A UAINUNUIVD LA 1UUT

1419351 (Diagnostic Reference Levels) A1 MGD i
75" percentile 483 DBT 8¢5¢%114 1.98-2.07 mGy
wasil 95th percentile 98381319 2.18-2.40 mGy 4
wanslumsedl 6 A1 MGD ddninszsusnidses
National DRLs (< 2.5 mGy) @s8usuiisnnudasnss

UDIN15M539 DBT

11NN tuvng waziilansiSeuiisuniuseRusn9ds

aseit 1 Feyanniimesmsteamusslaunsslugiiefifimuuiveasiuy (Compressed Breast Thickness:
CBT) 5291313 40-60 wal. InewSeuifisussninamdenenasdidnuussuuiinea Full-Field Digital Mammography
(FFDM) uaz s¥uuAdnea 3 d# Digital Breast Tomosynthesis (DBT) Tuvingnennu1nsgiu Craniocaudal (CO)
e Mediolateral Oblique (MLO)

Number of Mean Mean kVp Mean mAs.
Modality CBT Projection
Images CBT#sd (mm) kVp + sd Range mAs. + sd Range
200 cC 48 +6.00 28 £0.90 27 - 38 167 46 87 - 337
FFDM 40-60
200 MLO 51 +5.60 29 +1.32 27 - 38 172 +42 88 - 337
200 cC 51 £6.00 31 +£1.28 29-33 65 +9.45 a7 -99
DBT 40-60
200 MLO 53 +6.85 31 £1.34 29 -34 64 £8.90 45 -99

M19199 2 wansniiweimanalia uasAUTnusdRiefidenuiug (MGD) veaUleidisunisnsisuwuluwnsy
PRBLATDAUDNBLIEATULTEUURINOA Full-Field Digital Mammography (FFDM) Lagszuufamnea 3 4 Digital Breast

Tomosynthesis (DBT) wuemuaen1mannsgIu RCC, LCC, RMLO wag LMLO

Modality FFDM DBT
View RCC LCC RMLO LMLO RCC LCC RMLO LMLO
Number of images 100 100
(Mean Compression 19 +6.32 17 £5.57 20 +5.51 20 +6.25 21 +5.15 20 +5.56 22 +5.21 22 +5.52
force + sd (N)
Mean Compression 5-38 5-31 9-36 8 -39 5-38 8-32 12 - 36 10 - 39
force range (N)
Mean CBT + sd (mm) 47 +5.65 48 +5.38 50 +5.40 51 +5.62 49 +6.75 50 +6.09 51 +6.43 52 +6.85
CBT range (mm) 36 - 60 36 - 61 36 - 61 38 - 64 35-63 38 - 63 37-63 38-65
Mean kVp + sd 28 +0.83 29 +0.9 29 +1.32 29 +0.95 31 +1.28 31 +1.21 31 +1.24 31 +1.34
kVp range 27 - 31 27 -31 27 -38 27 -31 29 -33 29-33 29-33 29 - 34
Mean mAs + sd 170 174 176 175 65 £9.70 65 £9.45 65 £8.90 63 +8.33
+42.60 +46.32 +42.87 +41.79
mAs range 88 - 298 87 -333 88 - 337 99 - 302 47 - 97 a7 - 97 45 -99 47 - 91
Mean ESD + sd (mGy) 584 +£1.72  6.07 £1.97 6.30 +1.86 6.35+1.92 561 +1.34 571 +1.26 578 +1.18 581 +1.28
ESD range (MGy) 2.68 - 2.63 - 2.68 - 3.05 - 3.45 - 346-10 3.71-9.69 3.46-890
11.29 13.71 12.75 11.40 10.48
Mean MGD + sd (mGy) 1.72 £0.43  1.76 +0.48 1.78 +0.46 1.77 £0.46  1.79 +0.3d  1.80 +0.32  1.82 +0.30  1.81 +0.31
Median MGD (mGy) 1.67 1.67 1.70 1.75 1.77 1.79 1.83 1.82
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Modality FFDM DBT
View RCC LCC RMLO LMLO RCC LCC RMLO LMLO
MGD range (mGy) 0.89-325 085-345 087-335 093-313 120-298 119-287 109-29 1.19-270

A9199 3 WmesnsnTIauNlLnTUSE FFDM (2D) wag DBT (3D) (n=400)

Modality FFDM (2D) + DBT (3D)

View RCC LCC RMLO LMLO
Compression force = sd (N) 20 +5.87 18 £5.72 21 +5.46 22 +5.52
Mean Compression force range (N) 5-38 5-32 9-36 10 - 39
Mean CBT + sd (mm) 48 +6.28 49 +5.79 51 +5.93 52 +6.27
CBT rang (mm) 35-63 36 - 63 36 - 63 38 - 65
Mean kVp + sd 30 +1.51 30 +1.48 30 +1.62 30 +1.59
kVp range 27 - 33 27 - 33 27 - 38 27 - 34
Mean mAs + sd 117 +£60.95 119 +£63.84 120 +£63.63 119 +£63.43
mAs range 47 - 298 47 - 333 45 - 337 47 - 302
Mean ESD = sd (mGy) 5.73 +1.54 5.89 +1.66 6.04 +1.58 6.08 +1.65
ESD range (mGy) 268-1129  263-1371  268-1275  3.05-11.40
Mean MGD + sd (mGy) 1.75 +£0.39 1.78 +0.41 1.80 +0.38 1.79 +0.39
Median MGD (mGy) 1.72 1.75 1.80 1.78
MGD range (mGy) 0.89 - 3.25 0.85 - 3.45 0.87 - 3.35 0.93-3.13

A15199 4 uwanansiUSeuieusyIng FFDM way DBT

NRERFI b FFDM (2D) DBT (3D) asuna
AUAULGUL (CBT) 47-51 3131 49-52 13l DBT flfAnnunungandnuseana 1-2 uu.
usssiulai (kvp) 28-29 kVp 31 kVp DBT Tdusesiuluiingsndn FFOM 2-3 kvp
Aseualiiln (mAs) 170-176 mAs  63-65 mAs DBT ldndsusiindy FFDM &3 60-65%
Usuau$ddinn (ESD) 5.80-6.35 MGy 5.61-5.81 mGy DBT Wien ESD #in31 FFDM

USinaudediiieainum (MGD) 1.72-1.78 mGy  1.75-1.82 mGy DBT genindnties wsidegluinasivasnse

A15197 5 ﬂ"]Laﬁ&JU'%mm%ﬁ@mﬂﬁuﬁ@iamﬁmm (MGD) 3 unauva18a1 (CC waz MLO) WagssUUNITATIALUL

Tuwnsy (FFDM, DBT way FFDM-+DBT)

MGD (mGy)
Projections Modality Mean-Whitney 50t 75t 95t
Mean % sd Range
U-Test (Median) Percentile Percentile
FFDM 1.74 1.67 0.85 -3.45 1.98 2.26
CcC DBT 1.80 P < 0.05 1.73 1.19 - 298 1.98 2.20
FFDM(2D) + DBT(3D) 1.77 1.74 0.85-3.45 1.98 2425
FFDM 1.78 1.73 0.87 - 3.35 2.07 2.40
MLO DBT 1.82 P < 0.05 1.83 1.09 - 294 1.98 2.18

FFDM(2D) + DBT(3D) 1.78 1.79 0.98 — 335 2.01 2.28
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M13197 6: AMMITTRBINTATINNTILNTY UarUSinudganiufidenul (MGD) s¥ninasguy FFDM (2D)

wazDBT (3D) Tulsswenuiausisaguaswsnil U 2568

Exposure Parameters MGD (mGy) Diagnostic Reference Levels
Modality Projections  pean CBT 50t 75t g5th
kv mAs
(mm) (Median) percentile percentile
CcC 49 29 174 1.67 1.98 2.26
FFDM (2D)
MLO 51 29 176 1.73 1.98 2.20
CcC 49 31 65 1.74 1.98 2.25
DBT (3D)
MLO 51 31 65 1.73 2.07 2.40

4. afUsgNa

INNANITANET WU Mean Glandular Dose
(MGD) w9952 UV Digital Breast Tomosynthesis (DBT)
49071 Full-Field Digital Mammography (FFDM)
Enten lusnsufiuduedsussana 0.05-0.06 mGy
(3-0 % 28971 MGD lu FFDM) staluvingne CC way
MLO usigansag/ neldinael National DRL U 2566
v0UsENAlNg (< 2.5 MGy ABATN) LazdanAABINU
Uauuz1inv09 ICRP Publication 102" uag European
Guidelines® fitvunldasiiu 2 mGy don wdnsu
fudaviald

dlawSsuidisuiunuidelusinsusyma Skaane
et al? 1991131 MGD Ladeves DBT aglutag 15—
2.5 mGy @4lndiAsaiu FFOM Tagliamainvosnin
Tudddasadedinny wavausaihluldfesvises
Tsaldeg1aiuszdnsnim vaedi Sechopoulos et al.
® yiy31 MGD w84 DBT azgeduidiold phantom 7
anuviunnvdelugUasifidummun widansoglu
sedufisousuld wieslqanimvesnimniendn
FFOM TuuSunassuseindlneg susd den1agled’?
w@uedn MGD waglunsnsiawualuwnsudae FFOM
WA 2.5 mGy %ﬁaqsl,umm% IAEA Wsim1 Entrance
Surface Air Kerma (ESAK) Laﬁlaqqﬁq 12.9 mGy 9u
AUNTINITE195903 IAEA I 11 mGy wandlidiugn
JEUUNISAIVAN MGD 01991bAR Wain1sAIuAY ESAK
fapadunnuiime 5145mmﬁmmé’ﬂ§ﬁ§muuax
MsAeRnTeLAIaLendisd WaAnaInnsAneng

AAHN Vedantham et al"? s¥u 31 uyl DBT a¢ld

USunaufsdaenindniios winduiiudnsin1snsiany
wziSuiunluszeziSudulazandnsINIsisennduan
ns139 e ey 19T Wee Ay 9 9donna o9l

Sechopoulos et al.”

v A

Yadudrriidiwane MGD laun AURUIvDY
LA 1U (Compressed Breast Thickness) Wag A
WISLRDIN1581800 (KVp, MAS) %n@ﬂwﬁﬁtﬁmm
wuaylasuidanitegednnu Jamsiaugasusu
w131fnedlanizyananudnynzidtuL 1i oan
U3anasedlagliaaneunnniwniw uenaind aasdl
NSAARIUNATEEEE1 (long-term follow-up) Wi
UszUNaNTENUaZaNaINAIINTIAE DBT wazfinen
nsUSulsamadaiudy 1y mslden target/filter 7
wiangay viemsuuguauny Wefiuusgansninues
mlaglilifvdTunasedifuarusidu

o o

Tnwagd DBT Fadumadendinangandmiu
msfmnseszsudu Wesnlinmanufiffisiay
avifuadslassadrandenin FFOM Tuvaedi dang
TnwiarulasadeauuTuused ey Tuinua
g i n1susunssimesaudneaey Uie
waznshamunasTEzs i eluUssiud Ay fiastae
WuUsgans nmuazanulasndeveunailn DBT

sold

5. agUnan1sAnen
Han13@nw1dl 3 aUszidiunaziUSeuiou A
YSunusidindeiineutiuy (Mean Glandular Dose:

MGD) 910N15957a6UNTUWATUWUU 2 86 (Full-Field



FEINTUNNGUATENTITUEY W IMedEaUaTIvenll (UN 8 atull 2 e wauaiau - ReAw 2568)

Journal of Medicine and Public Health, Ubon Ratchathani University (Vol 8 No.2 May - August 2025)

Digital Mammography: FFDM) lagiuu 3 {8 (Digital
Breast Tomosynthesis: DBT) Tu ﬂijﬂ FWYWAY S HANT
WATIEINUIIA1 MGD 3nmatia DBT aeand1 FFDM
\dnifen widegluthunasgiuiivasadenuinoe
483 National DRLs U 2566 (< 2.5 mGy) 8nvis DBT
filvnunmuesnmilviionin uaztisanausuiy
Tun199929%1
Fogaanmsfnudamsoiluussgnaldly
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