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Background and objectives: Digital radiography is a
common diagnostic practice and it has been a signif-

icant increase in the number of x-ray examinations.
Patients were frequently exposed to radiation may
consider increasing the risk of exposure to radiation.
The purpose of this study was set up to evaluate the
entrance skin dose (ESD) in common digital radiogra-
phy in Srinagarind hospital, faculty of medicine, Khon
Kaen university and compared to ESD with national
and international diagnostic reference level (DRL)
including study of parameters which effect the ESD.
Material and method: The retrospective study was
conducted from January to May 2019 by using picture
achieving communication systems (PACS). The digital
radiographic parameters from total 1,010 patients from
12 examinations including chest, cervical spine, tho-
racic spine and lumbar spine, skull in anteroposterior/
posteroanterior (AP/PA) view and lateral view, abdo-
men and pelvis in AP view were recorded. The ESD
was calculated using the specific formula. All data
were analyzed using descriptive analysis and the
correlation of digital radiographic parameters and ESD
was also analyzed.
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Result: The result showed that the highest kVp for DR
was observed in chest LAT while the highest mAs was
observed in lumbar spine LAT. The median ESD of all
digital radiography examination was lower than the
international IAEA DRL value while the median of ESD
of chest PA, abdomen AP, pelvis AP, lumbar spine LAT
and skull AP/PA was lower than Thai national DRL
except for the median ESD of lumbar spine AP and
skull LAT were higher than national DRL. Moreover,
the median ESD was compared with the Japanese and
United Kingdom (UK) DRL. The comparison between
ESD and Japanese DRL was showed the result like the
Thai national DRL. While the comparison between ESD
and UK DRL, the median ESD of abdomen AP, pelvis
AP and lumbar spine LAT were lower than UK DRL
except for the median ESD of chest PA, lumbar spine
AP, skull AP/PA and skull LAT were higher than UK
DRL. In addition, mAs showed a high positive correla-
tion with ESD while weight, age and kVp were showed
a low correlation with ESD.

Conclusion: This study provided the median ESD in
Srinagarind hospital and already compared with na-
tional DRL, international IAEA DRL, Japanese DRL and
UK DRL. When the median ESD was higher than na-
tional and international DRL, technologist and team
member could investigate and determine the cause
of problem. The quality assurance program and effi-
ciency of X-ray machine firstly check to ensure the
good performance of the machine and radiation
output and then the protocol and exposure technique
were also revised. Further step, dose optimization is
required to reduce the patient dose and limit the
stochastic effect risk.

Keyword: Digital Radiography; Entrance Skin Dose;
Diagnostic reference level
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BSF #a #1 Back scatter factor lae@1 BSF @5y
AswrwarAa = 1.25; BSF @ wsudiutesan = 1.3; BSF
FmsudILTeWBarIRITINTIU = 1.4

FSD AafAn Focus-to-skin distance #393¢8114310
viaoaeNSERNEIEUE AMINNINAT FDD aumeady
vy

A1 Tube output UBIAMTUNITAIUAINSIE Chest
PA Chest LAT wag Pelvis AP then kvp ffulsaindiae
WHAZIIBUIAIUIUIINENNTT Y=0.0009x-0.0329; x= kVp,
Y=A1 Tube output (mGy/mAs) A1 Tube output ¥9INS
arunInsiddrunivae Taetian kVp w,ﬂulmmﬂmﬂw
WAAZIIBUIATUIUIINALNT Y=0.0013x-0.0442; x= kVp,
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fleingegn (57.14+16.04) way Skull AP/PA Hans1gn
(43.86+18.81) mumLaaauwuﬂmawmwmiummﬁ
018AMM39d Ao Lumbar spine (65.29i7.03 ) uay
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PA (94.8+2.13), Thoracic spine LAT (86.1+1.91) , Lum-
bar spine LAT (85.5+3.37), Lumbar spine AP (82.3+5.96),
Abdomen AP (82.3+3.82), Pelvis AP (79.3+5.40), Tho-
racic spine AP (79.0+1.85), Skull LAT (78.5+3.95),
Cervical spine LAT (77.2+2.71), Skull AP/PA (76.5+4.04)
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Chest PA 200 82 118 55.72+14.56 60.55+10.04
Chest LAT 200 97 103 55.24+16.77 59.18+9.69
Abdomen AP 82 a6 36 54.10+14.76 61.06+6.71
Pelvis AP 78 38 a0 49.54+17.95 59.38+9.58
Cervical spine AP 86 36 50 54.14+12.29 61.87+7.22
Cervical spine LAT 86 35 51 54.53+£12.47 61.87+7.22
Lumbar spine AP 75 29 a6 56.45+13.42 64.89+6.92
Lumbar spine LAT 76 29 ar 56.42+13.41 65.29+7.03
Thoracic spine AP 57 12 45 57.14+16.04 55.39+7.31
Thoracic spine LAT 57 12 a5 56.84+15.82 55.60+7.46
Skull AP/PA 37 15 22 43.86+18.81 56.95+7.33
Skull LAT 37 14 23 45.03+18.62 57.24+7.87
Total 1,010 417 593 - -

71 320 mA enEiun1senenIngsd Lumbar spine AP fififn
\WABAINSEuATaDA 312.0+48.6 MA NNYoyarInIzia
NaBAAMAUNAT (MAS) %aqnﬁmamvmamumq 9 WU
17 Lumbar spme LAT A1 mAs awam (53.2£12.9) uay
n1sanenmisdidsia Chest PA 961 mAs uawam
(9.5+3.5) (M54 2)
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wammﬂmﬂimm%’qﬁﬁﬁuﬁ;jﬂw"lﬁ%’u (ESD) uansly
371971 3 uansludisogu Yastoya Armeslndd 1 uas
mmai“l‘wam 3 Imammamuﬂsmmiﬂammmﬂw (ESD)
wuineYeediien ESD amam fo Lumbar spine LAT 1ng

1A ESD winfiu 9.26+2.26 mGy i@ﬂﬁﬂll']L‘UUﬂ']iO’]E’Jﬂ’]W

a1519fi 2 Adsnsfwmesdmsunisanen ngsERITadmsunsanen nssddiusing q lumhessd@ideds aadvn
F9EINYY AUTUNNEAERNT UNTINYIRIVOULAY
nstenmisdndiia ArAaAeAnd kvp ANTZUEaNaA (MA) ANTEUANABAANIULIAT (MAS)
Chest PA 94.79+2.13 320.00+0.00 9.51+3.51
Chest LAT 99.32+0.28 320.00+0.00 19.30+12.32
Abdomen AP 82.29+3.82 320.00+£0.00 13.19+5.62
Pelvis AP 79.26+5.40 320.00+0.00 25.01+19.68
Cervical spine AP 75.51+1.81 320.00+0.00 12.88+1.17
Cervical spine LAT 77.21+2.71 320.00+0.00 13.13+£1.71
Lumbar spine AP 82.29+5.96 312.00+48.66 34.29+11.73
Lumbar spine LAT 85.47+3.37 320.00+0.00 53.16+12.92
Thoracic spine AP 79.04+1.85 320.00+0.00 21.75+5.74
Thoracic spine LAT 86.09+1.91 320.00+0.00 28.75+17.14
Skull AP/PA 76.46+4.04 320.00+£0.00 20.36+3.88
Skull LAT 78.09+3.95 320.00+0.00 19.73+6.10
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$498 Lumbar spine AP A1 ESD 1Ay 5.94+1.97 mGy
a'a;y;maa'wamwi”ﬁai’mzdaugu 5 dlA1 ESD Muanau
#141l Thoracic spine LAT (3.91 mGy), Thoracic spine AP
(2.90 m@Gy), Skull AP/PA (2.33 mGy), Skull LAT (2.22
mGy), Pelvis AP (1.88 mGy), Abdomen AP (1.61 mGy),
Cervical spine LAT (1.22 mGy), Cervical spine AP (1.18
mMGy), Chest LAT (0.56 mGy), Wag N15a8nIWsIdnavia
Chest PA A1 DRL 9849 ESD ﬁaaﬁqm (0.28 mGy) (11319
3)

anuanuEFTusvesilsnnedesiumstemnded
AdanazmlSmnassanafdgihelasy
ﬂmmé’uﬂ’uésvm']dﬁm,l,ﬂsﬁLﬁlmsi’faqﬁ’umimamw
$98Adva lawn a1y Ymidn Kvp waz mAs sio ESD Tneld
aif Linear Regression (N193LAS1E9N190A0DY) A1
Correlation Coefficient (r) w3oduuszavdanduius &
wanslumseit 4 Tned1adenisudsuan r aunnsine
294 Mukaka® Han13ANEINUIIANEURUSTENIN MAS
waz ESD Tuynmsaneenaisdiinnuduiusiugauazge
1nluiANILAIRU (r>0.7) d1uAudUNUsI09 kVp 69
A1 ESD U89n1581840n%L5e) Chest PA, Chest LAT, Cervi-
cal Spine LAT, Thoracic spine AP, Thoracic spine LAT
uay Skull LAT agluszdudunnvielaifinnuduiudias
(r=0.00-0.30) N13618AMN539d Abdomen AP, Pelvis AP,
Cervical spine AP, Lumbar spine LAT uag Skull AP/PA
fiauduiusvese kvp sieA ESD Tuseiumiluiianig
LREiU (r=0.30-0.50) uaziitiean15616A W39 Lumbar
spine AP fiflmnuduiusuesdn kvp deen ESD flaglu
JAUEA (r=0.70-0.90) drunuduiusvasaniminuas

' '
a awv

91gfoA1 ESD uuaa’tusvmmmﬂmivmum uNLIUNTS
0180 MM59d Chest PA mummauwuﬁmaamumuﬂm
fUhesiadn ESD luseduliunae (r=0.50-0.70) (M54
4)

o 91508

ﬂwiﬁﬂiﬁﬂﬁ"ﬂﬁiﬁlﬁummam’famamaa’wmw%’aﬁ
ARATINIY 12 YIUIRIgIY suamawwamwmwammu
miuﬂfdL‘LJ'isJUmwﬂwu’wmuimwmLLaumuww
Ineivdoualugiivey umuﬂ‘maﬂumwﬂm LagvINIg
mamwsqammmﬂumﬂﬂmmmmmqluimﬂiu
WIsEee g lunsiusunusd vewiiessditady
mﬂ%ﬁq?ﬁmm AMNTUNNYFANERNS UNINYITEVOULNY
Imaa’mmau"l,mﬂﬂmﬂsvmuﬂimmmmmmma"Lmu
(ESD) Imauamuﬂummamu (median ESD) Warmun
uJu‘UimmiaamaaammumimEJmWiﬂamﬁmasuawma
U mﬂﬁuauasuamaUuwumnmmmwauaLL‘U‘U"Luﬂﬂmms
Imﬂwmwmumummmmuammwmmamaumﬂ ICRP
publication 135 laltasisegiuvesusuaussdluusaznis
as1adie1ludavihe DRL (75th percentile)® 3pauisn
1%’:41Laﬁ'wmg%;jjym%’ﬁiuLwivhm'idw:w'lw%’ﬁl,ﬁaﬁﬂﬂ
9091161 DRL Meilfuegiudnuazuazn1sianuasunfves
URHGK

nnsilTeuisuan ESD veamntieuiisuiuan
DRL 909N15818A NS IFAIVAAIUANY 9 VOIMNBIUTZAU
YIAWATUIUITIALA LA ASUINYIAEAS NITUNNEY
Usewnelng’ way International Atomic Energy Agency
(IAEA)™ Uiymﬂmﬂu“ warans1re1andns? (1519t 5)
WU A1 ESD Guaqmﬁa'1amwmammaiwqﬂmsmmﬁﬂ'w

U aaa

A19197 3 wan USSR U ATU (Entrance skin dose; ESD) a1nmsenenmSsdndviadiusing q
Entrance skin dose: ESD (mGy)
ANIAIBAINIIAAINA X -
Median # SD ¥23doya Amesina 1 Aredesing 913

Chest PA 0.28+0.10 0.13-0.69 0.23 0.34
Chest LAT 0.56+0.23 0.25-1.28 0.44 0.77
Abdomen AP 1.61+0.88 0.84-4.59 1.24 2.46
Pelvis AP 1.88+2.11 0.59-7.53 1.30 4.14
Cervical spine AP 1.18+0.13 0.65-1.52 1.03 1.22
Cervical spine LAT 1.22+0.16 0.69-1.94 1.16 1.26
Lumbar spine AP 594+1.97 1.21-7.64 2.63 6.55
Lumbar spine LAT 9.26+2.26 4.34-13.88 6.51 10.30
Thoracic spine AP 2.90+0.71 0.87-4.43 2.29 3.06
Thoracic spine LAT 3.91+2.85 1.22-11.80 2.55 5.96
Skull AP/PA 2.33+0.50 0.83-3.81 2.20 2.39
Skull LAT 2.22+0.71 1.12-3.72 1.59 2.55
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AN5199 4 uansnudsiussyning ong thwtdn kvp

waz mAs fuUSunasa@niaag mj’mlmu

] Fuussavsanduius

Sedaaiia o1y dtwiin  kvp  mAs
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