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Abstract: The Measurement of Entrance Surface Air Kerma
for Digital Radiography Using OSL NanoDot™ Dosimeter
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The assessment of entrance skin air kerma (ESAK) from radiographic examination can be performed
either the calculation method recommended by International Atomic Energy Agency report no. 457, or the
direct measurement using a dosimeter. The aims of this study were to measure the values of ESAK using
NanodotTM dosimeter and compare those with the calculation method and to measure doses for eye lens,
thyroid gland and breast received from the examination. The six of most common radiographic examinations
were performed using an adult female phantom. The routine exposure parameters used for the hospital
were set. The results revealed that the values of ESAK for skull anteroposterior (AP) and lateral cross table,
the chest posteroanterior (PA), Aabdomen supine (AP) and upright (AP) and the pelvis AP were 1.51, 1.51,
0.16, 7.69, 1.33 and 8.03 milligray (mGy), respectively. The percentage differences between both methods
were within £16.88% the maximum doses for the eye lens, breast and thyroid gland received from the
examinations were 1.52, 1.78 and 0.87 mGy, respectively. The values of ESAK from the measurement using
NanodotTM were lower than those from the calculation method. This was because the axis of nanodotsTM
was not perpendicular to the x-ray beam. The measured and calculated ESAKs for the skull and chest
radiographs obtained in this study were lower than the dose level recommended by the department of
medical sciences, Thailand but those for the abdomen and pelvis were higher. The exposure techniques
can be further reviewed by the hospital authority in order to reduce doses for patients.

Keywords: Entrance skin air kerma (ESAK), NanodotTM, Digital radiography
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110URAS (skull AP) wagynm1utg (skull lateral
cross table) N5399NYIIASIAIUNGINIAIUNTN (chest
PA) %99909YUBUATIAUNUINIA1UNES (abdomen
AP supine) Lagv18u (abdomen AP upright) uag
LBINTIUVIRTINUNTINIAIUNAS (pelvis AP) (911919
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wlunen wia ALO,:C 3w1R 1 x 1 AI5IURAIAT U
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warnAnAITIASaA (half value layer)

ANIITLNDT
viitldlunsanenin YUNAHUTUNIN
kVp mA ms mAS  SID (%54.) 5

(179
Skull AP 70 250 80 20 100 10X12
Skull lateral cross table 65 250 80 20 100 10X12
Chest PA upright 83 200 25 5 180 14X17
Abdomen AP supine 81 320 180 57.6 100 14X17
Abdomen AP upright 91 250 100 9 100 14X17
Pelvis AP 82 320 200 64 100 14X17

kVp = kilovoltage peak, mA = milliampere, ms = millisecond, mAs = milliamperesecond,

SID = source to image distance, AP = anteroposterior, PA = posteroanterior,

9. = LYUBLUNT
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Image Distance : SID) WU 100 wwufiiums aantuaa
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LN S9809In39d (Focal to Detector Distance : FDD)
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Y(d)
K(d)

wHumzAULRBensd Wioannsiuinsidnszid
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mmfudwL@ﬂ%i&iﬁﬁﬂmflwmﬁﬂémm lewn 60, 70,
80, 90 WAy 100 kvp sy Tetiilelnsounque
arusneAnERldrudulsed et 1) Taesmune
NSEUATADALAZLIAWINAU 11 mAS FaurazAumnefng
Ymsienaistvaun 5 A% wazmAnavesrUIal
LERIRlE i output vi3e Y(d) Tumie
mMGy/mAs AIALN1T

K(d)
mAs

fi9 AN output &l ML IRSEdmTUAIAINAANELR 9
fio Usunussdndeluniae mGy Neulaaniinleesuluiedu

ANMEAAIINNTABULTIEUNYIATE (calibration factor)

mAs

Ao AnTzlanaontazliaNlglunisma Output (11 mAs)
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Lateral Cross table Gsagfmunlunendnau 3 f lag
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5157197 2 f1 HVL fiaasinadng 60, 70, 80, 90 waz 100 kVp

kvp HVL eV Fufinsmouauey
ABDNAINTUY

60 2.63 32 0.88

0 2.95 34 091

80 3.40 37 100

90 3.82 38 L02

100 4.15 39 1.06

kVp = kilovoltage peak, HVL = half value layer, keV/ =
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Fuviisisnansdrisdiiaunniign Tunisdneniwnglvan
fisweyin AP waz lateral, N5799n%N PA, 999189911 AP
supine Wwag upright (AP) WazlieNsIu vi1 AP A1 1.51,
1.51, 0.16, 7.69, 1.33 lag 8.03 mGy ANa1AU

namsIaUsIasadnsedeiiaudn seulnsess
waniulasuannisanen menaiss (it 4) tne
wuin MUSnassdgeandiinvesaudmiiainiu 1.52
wag 1.14 mGy lunsaeamnglnandsey v AP uay
lateral cross table Fsviusnurrmejudiassindnasa
lonese MUTusEggaiitvesielnsesdiaviy
0.87, 0.18 4az0.01 mGy lunisaenmnglvandswy vn
AP W@z lateral cross table waz Uanvin PA upright anu

kiloelectron volt

ddu daudUiinasidgegaiiiveaduuiianindy
0.01, 1.78 uaz 0.10 mGy Tun1sanen T WengLsenNTIeen
11 PA upright, 994v199%11 AP supine tag AP upright »1u
S wazran1sUSBUTBUANUS IS E TR uAnE 9B
INNFLANEEIERITNITUINE WUIAUTUSETRTLS
MnuAnwTimmnIeeBwensinenmaninig
WWNE BNIUNIIANBAINLENYLIEYVDINIVI AP supine
LAz AP (51971 5) Ve USinas@inadenann
ulupenia 5 Funisvesudasyinnsanetenmsdiily
Tunin skull AP, chest PA upright, abdomen AP supine,
abdomen AP upright k& pelvis AP warU3uaussanian
Fe¥narnulunensia 3 srumsveavi skull lateral Cross
table (n il 3) WelSeufieufuusinasdimums
Anans ueias 1) vewhuntaulunendadumumie
finenlsigean wuiilmnuunnsnsgean Andumiunain
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aaa

U3uausednnalasu (mGy)

o . ulunan AU el
anenntoneLsd . AANALARDY
Skull AP 1.51 1.33+0.16 1.56 1.46+ 0.07 -3.21
Skull lateral cross
table 1.51 1.37+0.13 1.71 1.69+ 0.02 -11.70
Chest PA upright 0.16 0.16+0.01 0.17 0.17+ 0.00 -5.88
Abdomen AP supine 7.69 6.65+ 0.92 7.59 7.70+ 0.08 1.32
Abdomen AP upright 1.33 1.16+0.20 1.60 1.65 + 0.09 -16.88
Pelvis AP 8.03 6.79+0.98 9.11 8.78+ 0.35 -11.86
IIUBNF T IIAINA 1957595
mGy = milligray, SD = standard deviation, AP = anteroposterior, PA = posteroanterior
a157971 4 USanaudedinszidaiiauden nseus uazidiu
vinanennenLss funefidndsdnszde Usuusednszide (mGy)
Skull AP Laudannegny 1.52
udn1919991 1.49
Insoen 0.87
Skull lateral cross table Laudantnegny 0.62
laudn919n 1.14
Insosn 0.18
Chest PA upright LEUNUSENE 0.01
LWUNT19N 0.01
Insoen 0.01
Abdomen AP supine LUNT9EE 1.56
LWUNT197 1.78
Abdomen AP upright LAULTEN8 0.08
LWUNT19N 0.10

mGy = milligray, AP = anteroposterior, PA = posteroanterior
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Usuau3edsneds Bunasediildainauide (may)
. p
MIABAMIENTIIE NsUANEIAIEASNITUNNE urlunan A
(mGy)
Skull AP 2.62 1.51 1.56
Skull lateral cross table 2.10 1.51 1.71
Chest PA upright 0.29 0.16 0.17
Abdomen AP supine 7.69 7.59
3.80
Abdomen AP upright 1.33 1.60
Pelvis AP 3.11 8.03 9.11

mGy = milligray, AP = anteroposterior, PA = posteroanterior

915797 6 USUNUSIENRITIINNUITUADNIY 5 FwnUauakfazyinnsaneenesenibl dieisuiuysunused

AANUININAN (MUNLaY 1)

Usuausednialasu (mGy)

° ' AU
. . AURUIUlunaN ,
NIAYATNLDNYLIY ﬂmmﬂﬁau*
1 2 3 q 5 mean+SD (%o8ay)
(Renan)

Skull AP 1.51 1.40 1.41 1.17 1.14 1.33+0.16 -24.50
Skull lateral cross table 1.51 - 1.34 - 1.26 1.37+0.13 -16.56

Chest PA upright 0.16 0.15 0.15 0.16 0.16 0.16+0.01 -6.25
Abdomen AP supine 7.69 6.68 7.40 5.60 5.86 6.65+ 0.92 -27.18
Abdomen AP upright 1.33 0.94 0.95 1.33 1.26 1.16+0.20 -29.32
Pelvis AP 8.03 7.12 7.22 5.82 5.76 6.79+0.98 -28.27

‘AIMUANA NFIGH WoTguAUUTNIATIATINMIUIANAI (NaeiaY 1)

mGy = milligray, SD = standard deviation, AP =
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fanuuusurvegluiniosas -29 dlofeuiuuiune
$ETsuisRnans (runeay 1) dadusumisdivaa
Isigsgn FeFnunAnineradunasnanavniidfayaos
U5z Aousznsusniinann heel effect Fsazdina
serUinasaEniafidald Tasunlunevdidneglus
wolusvideinuinveasmenaistar leuUSinausdaon

anteroposterior, PA = posteroanterior
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wilupeninaia 90 eamiudissdagyilvszavsnm
TumsTnsadvesulunen anaundedosas 80 wWewfieuu
wluseniidsanniugn$ed edhslsinsananslunsinasdl
wase angular dependence freiuiy Tngluaniedid
$ednszde wu msiangluvudiaes Useansnmlunis
fu¥edvenunlunenasiufiussunulunsdudd wnni
anmelifsidnszide® wu nmsialuennie Fddunufng
fiduannefiulunongnislusiniauuiajusiaes
UsrAvBnnlunsinsadvesuilunen lewann angular
dependence 3smsiarlisninfesay 80 wienandn
athailenmiialdesasliiiuesas 20
mawSeufisuUsunasditaldanulunenuasy
nsfwalaggns nuiTinasdnieldanulunond
AitosninUmnassEflsnnnsin Sunwanin
Wunananiirnnswesanssd vise angular dependence
Wiy Ingazdsmaliunluneninausinasainlides
ad diofiasananuwansesenineUinasdiialdain
UIUADY LAEAITAIUINAINGATVINUINITUTUIRY
spinaUseng o dwagenanansdned deunluaen
Faanfuiienivosanded Adanuindinnuwansnseglu
Fremunaapdeutosas +1.32 81 16.88 edenaiy
s wUSinasuesiuilunissudidvesunlunoniiaiies
nialeseulueduiianunsoaunsatuinuiinased
Tanfiemaieu 360 aern agnglsinunisldunlunen
Wetavsinasdinnduisnsine waemsussunm
$E7RlAlnense warldudndudesiilsieriuinig
MOUAUDIAING VOIUTUADNAIY 1FU N1TNDUAUDIAD
USuused A1nN19919M898sdgIal AINISAOVEAUDY
By 1usiy Fanudnuzuilifinsuslonsnevaues
103 wilunondadunaunanfieniwedised
AUTInasdnszidegegaiinauinataudanan
AsatenInengisgngluand@suevn AP wag lateral
cross table #AWYINAU 1.52 mGy wazlun1sangnin
lonwLsdlunn lateral cross table Laudni919w1lasu
Unasdnnninaudiminedne esnneglndvasn
wnmsdinnnii egelsfiniy Usinasdnssdedinouinn
waudmilansinda threshold dose v8sMsiindionszan
(cataract) fifuuslag ICRP wazdidvinfu 500 mGy'
dlovausunadimlafuveaudaunlieuiiou
furAnedu wui Tunmsdeenasdnsinan@seevi
lateral cross table AadsUsINASETR LA SUvaLaud
AUN9E8LATYNTAILINAINNUITBI8Y Mohammed™?
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FvinismuaaaIUsuinsdiialdsuvevaudanly
nsaneengisdnglnandseeiin lateral Inglelusunsuy
Xdose @soraidunamnanmsldrinszuanasaiiginiy
mUsInasETmusnasedsesslunmstenwngvan
fiswe v AP uag lateral cross table Wagns99n11 PA
upright iAWY 0.87, 0.18 waz 0.01 MGy AUaIRAU
dumUsnasEiRve s uNINnIsEIen YR
AP supine nuAUSInasdiasldsureasundredng
wazudlalndlAssiufe 1.56 Lay 1.78 mGy a1ua1su
drlughenindesiiewin AP upright AUsHMSYETIRY
TASUTRLAULTNITBwaLYTALNAY 0.08 wag 0.10
MGy Wa¥NIIANBAINNTNONYN PA upright AUIHNUSIE
fialasureaduudisirauazniawiniu 0.01 mGy

lofansaneUBinassdiin u fumisanianans
é’ﬂ%’a?ﬁﬁimﬁmamsﬁwmmmﬂqm LALIINAITINA Y
wilupen Wisuileuumusnasditadddussiuni
YoensIAneEansnswIvd nueUsinaseanag lu
NS08 Y11 AP supine WazlTiensIu vin AP dan
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