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min first quartile  median mean  third quartile Max
Chest PA 338 0.10 0.17 0.20  0.23 0.28 0.60
L-S spine AP 292 0.20 2.10 2.80  4.14 6.13 10.20
LAT 293 0.20 4.97 6.04 10.94 14.65 36.50
Pelvis AP 239 0.20 1.80 2.34  3.42 5.35 8.94
Abdomen AP 297 0.20 1.76 2.69  3.60 4.68 10.20
Skull AP/PA 232 0.20 1.20 1.80  2.69 4.05 8.80
LAT 226 0.10 0.97 1.50  2.14 3.21 6.90
HuInnugihe 1,917 78
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Chest PA 0.28 0.32 0.41 0.15 0.33
L-S spine AP 6.13 3.48 3.43 5.7 4.07
LAT 14.65 9.48 8.41 10 8.53
Pelvis AP 5.35 3.27 3.18 4 3.68
Abdomen AP 4.68 3.26 4.06 4 3.64
Skull AP/PA 4.05 2.23 2.83 1.8 2.41
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DR CR X-ray Film s (Gagay)

Chest PA 23 - 3 - 3 (13.0)
L-S spine AP 24 - 5 4 9 (387.5)
LAT 24 - 6 3 9 (37.5)

Pelvis AP 24 - 5 3 8  (33.3)
Abdomen AP 24 - 4 4 8 (33.3)
Skull AP/PA 23 - 4 3 7 (29.2)
LAT 23 - 4 4 8 (34.8)
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mean (range)
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mean (range)
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mean (range)

Chest PA 80.5(65.8-100.6)  10.1(3.3-32.0)  93.7(70.8-116.6) 13.7(8.8-18.5)
L-S spine AP 82.6(72.3-99.7)  20.3(7.8-41.0)  73.8(62.9-87.2) 33.9(24.0-50.0)
LAT 84.8(71.2-107.7)  38.7(7.9-80.0)  79.3(61.5-97.2) 61.0(50.0-93.3)
Pelvis AP 79.6(60.8-97.5)  20.3(8.2-40.0)  72.4(62.0-85.6) 34.0(24.0-50.0)
Abdomen AP 80.1(63.1-97.9) 19.6(8.0-40.0)  73.4(62.9-86.0) 33.9(24.0-50.0)
Skull AP/PA  78.6(64.8-91.7) 15.2(4.0-40.0)  68.4(61.5-72.7) 35.5(30.0-50.0)
LAT 74.9(63.2-87.6) 16.3(6.4-40.0)  68.4(62.0-74.3) 32.2(24.7-50.0)
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Frunena W Mg MUSinased (ladunse)**
DR CR X-ray Film

Chest PA 0.19 0.30 0.27
L-S spine AP 2.38 6.38 6.41

LAT 5.38 14.15 17.09
Pelvis AP 2.08 5.45 4.71
Abdomen AP 1.34 5.44 4.71
Skull AP/PA 2.08 4.10 4.07

LAT 0.95 3.40 3.16

*14@ third quartile

5199 7 WSsuiisuaInamate lunsaannsIdraalsaneIuan lgszuy CR wazssuuilastanass
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CR X-ray film CR X-ray film

mean (range)

mean (range)

mean (range)

mean (range)

Chest PA 84.0 (65.8-116.6) 177.6 (65.5-87.1) 9.4 (3.3-18.5) 12.5 (4.2-32.0)
L-S spine AP 79.8 (61.8-95.6)  77.7(66.1-99.7)  24.0 (7.8-50.0) 23.7 (9.0-40.0)
LAT 84.6 (62.6-99.3) 83.3 (71.2-107.7) 42.9 (7.9-93.3) 44.3 (18.0-80.0)
Pelvis AP 78.7 (61.8-92.5)  73.8 (60.8-97.5)  23.7(8.2-50.0) 22.1 (9.3-40.0)
Abdomen AP 79.3 (62.9-97.9)  74.7 (63.7-90.1)  23.2 (8.3-50.0) 23.3 (8.0-40.0)
Skull AP/PA  176.3(61.5-91.7)  72.2(64.8-88.2)  20.5(7.4-50.0) 17.8 (4.0-40.0)
LAT 73.7 (62.0-87.6)  71.2(65.2-85.7)  18.7 (6.4-50.0) 21.1 (8.0-32.0)

NINTINMIANGIINGY 2559 Uil 25 AVUT 4

637



Patient Doses in Simple Radiographic Examinations in the Transition from X-ray Film to Computed Radiography

a 4
V1IN

v
o aa A

NnmsAnwaITIasdn iy hevaslse-
wenwaludaninnsa Wngs wazaga U 2558 dulva)
Hegeandaandwainsuinenaansmsunng U
2554 4p4 IAEA wosnassussimaiHutseen-
NNNAZIUBBNNANADENIU nanlssansglsl Aa
Uszinaaange® entlunsene Chest PA MINNANS
Weildiuldh naalseweuailieusnasdge
WAuededs Aanguiiinlden kv 6 udaem mAs
3¢ Togenananinms JedeiifinadauZnmiedi
gihelasulasnss Aam mAs dwuen kv Lildiina
aoU3InmE uaiinadausimzgnzarwesad (Jue
fheatiuayuliimsaandaiia mAs Fomndains
aaUSnasadlinugihe Taamwiaaianumunas
v ldTasiane kv 15% uazam mAs a9 2 h ™
warluaSailiisaldiensienysinased wosams
wallalumamamuied wanmussuuaNmwsed
LﬁaiﬁmmdwmsLﬂﬁlaumnﬁqua‘uLaﬂmssﬂ,ﬂg‘i
sxUUE$9SEUUY CR vi3a DR euSanaiediigineg
T@Fuuandstuvdalal uldhlaswennaitldszuy
DR tfuent5inaiFads shnhssuu CR wasszuuild-
lonzse uawuud 1 Wi oarlissnniinaune 3
dslavhanTdfuanniin dungulsswennadilissun
CR Af3Inasad douiagenhngulsaneninaiils
szuuanengLsd WaunnmananIwiad enciums
18 L-S spine fienUSanadidlussuuilduanaisd
g sy CR Fedaudafumau | mawada
dudiflunszgninaiivn Gwmihiifedasaeams
wadialumamsmniidgeliaue Toadlafanson
Gounadialumsdennded ngulsanenunaiild
s2uv CR agld kv wdsgenhssuuildudntion
dmsue mAs WnguatYaI 2 nauaslndidesdiy
usivngduzie Funehszuy CR tulden mAs 1
inhuasmgenhssuuildnanaisd dululdh &

Tsawenwafithszuy CR nlFnuueuislduivan
enmumaiialumssamuied waiivudedslila
USuandsldan mAs g9 daum L-S spine Wy wWud
seuudnenyise 11 mAs gendd szuU CR dan-
v v \J 2 UV o c‘ ' 1:: '
adaenuAmUIINseds ngeaniimuiinanan lums
AIdelaSauiisunansd@nmasiinunams
NHYBIATITIN e wazfyde 19In5ET o

A D e

dnwnluaiui@enuiial 2547 nealiimsibh
55UU CR MlFnu wuh musinusedaseiigan
WaLIRNAABNNUKANITANYIEY Aldrich JE wa
A Mwumaihszuy CR llussezusn gihe
azlasuusnasedganinssuuiduenassd qud-
Ingnengasmsunndn 12/1 a5 Wlauddayauas
Timuusihunihmhnsadeadlsanenaudasum
d' g J a 1 vV d' LAl
talSummamaiialumsmamuwsed tialvieihe
Yo |2 vV v fd dd‘d '
lasuusinassdanasuazlanmSsdniigunweiug

[

U

a?d
nanamsdnmlueseiiagud Ysinusadnin
HUennmasanIw Sadfanen ldvaelsanenung
v [ Y] [ =y = a v o
ludanianss #nge uazanatl 2558 HAU3annsed
ganNMmaNBwanIInenmansmsunnd U 2554
wargININYes TAEA LLaxij‘[Nwmmaﬁﬁlﬁizuu
FSNNMNIFMEANTIGDS lEmUSNusIEAauNg
v v d’ 4 ay o Cd
gennguildssuuiananaisd

LGV

d' = o a v v o
HBNNSINSEUUABNNILG DS LUNMTESNAINSIE
a gj ay o =~ d' = d’

WA INUSzUUNaN IatlalnstUdauLlas
& P a o a P
LP3DBNHLSE @avUsziUsEAUUS I MSIEN LEone

v o v LAl = = o 1 v = d‘
mwsmlwﬂ‘up&ﬂamﬂiﬂumﬂunumawm LD
muanlilvgiheldsusidguiuanuiniy

638

Journal of Health Science 2016 Vol. 25 No. 4



Unadedningihennmstemusididaemlulugandsuwdsnnszuuildnenasdgssuuahummiidmenaniinas

naAnIINdszne
v v oo o v o
2a28UAMIMNTISadl e Tuianin
W39 Wngy wazaga 7lvanusindalunisdniiy
lasams uaszazauAMEINIIM SEUETINEN TS -
Msuwngi 12/1 939 Alvmsadvayumsaniy
lasams

UG AREANED

1. International Atomic Energy Agency. International basic
safety standards for protection against ionizing radiation
and the safety of radiation sources. Safety series no. 115.
Vienna: International Atomic Energy Agency; 1996.

2. International Commission on Radiological Protection. Di-
agnostic reference levels in medical imaging review and
additional advice [Internet]. Committee 3 of the Interna-
tional Commission on Radiological Protection; 2001 Sept
[cited 2015 Jul 5]. Available from: www.icrp.org/docs/
DRL_for_web.pdf
an P~ I s < P a o I

3. AN AN, BUNA ﬂﬂﬂgﬁﬁl‘ﬁﬂ, E!.ﬂ’]ﬂ HE!NQ‘Q‘QHHW,
g518 Weauv i, 9IA30 vUeds, duans uniss wax

a = | l:} a Y 4 YV aa a g
Aoz U usNEn N'.]I’d‘lJ'JEI‘\]’]ﬂﬂ’]iﬂ']ilﬂ’]W’i\ia'Juf\]aEI
mlU. msUszgaimmansnineenansmsunng asei

20; 8-10 S9WIAN 2555; LSAULSNLANUIFEILADS,
ATNWNIUAA.

International Commission on Radiological Protection.
Managing patient dose in digital radiology, ICRP publi-
cation 93. Ann ICRP 2004;34:15.

International Atomic Energy Agency. Dosimetry in di-
agnostic radiation: an international code of practice, tech—
nical report series no. 457. Vienna: International Atomic
Energy Agency; 2007.

Akbar A, Ehsan M, Mahboubeh M, Morteza S, Mehran
M. Measurment of entrance skin dose and calculation of
effective dose for common diagnostic X-ray examina—
tion in Kasha, Iran. Global Journal of Health Sciences
2015;7:202-17.

UITN L%'auu,f’h, AMMWYBNANIIE. BaULAY: ARI-
WIUIINEN; 2551

A998 den, 2y 35105465 ﬂ'%mm%'qﬁﬁﬁm:ﬂm
mnmadmmw%’qﬁ%ﬁaﬁa’lu‘[smmmammmmf’fwma
DUMNY. ')’1’561’1'5"3°H'm'ﬁa’]ﬁ’]'§m€£“ll 2547,13:854-62.
Aldrich JE, Duran E, Dunlop P, Mayo JR. Optimization
of dose and image quality for computed radiography and
digital radiography. Journal of Digital Imaging 2006;19:
126-31.

NINTINMIANGIINGY 2559 Uil 25 AVUT 4

639



Patient Doses in Simple Radiographic Examinations in the Transition from X-ray Film to Computed Radiography

Abstract: Patient Doses in Simple Radiographic Examinations in Trang, Phatthalung and Satun Provinces in the

Transition from X-ray Film to Computed Radiography

Siriwan Buncharat, B.Sc. (Radiological technology); Pattarapong Hamuttiti B.Sc. (Industrial physics and
medical instrumentation)

Regional Medical Sciences Center 12/1 Trang, Department of Medical Sciences, Thailand

Journal of Health Science 2016;25:632-40.

High radiation dose can induce radiation hazard to patients, the dose justification and optimization
are essential. Currently, many hospitals have changed radiographic services from X-ray film to the com-
puted radiography systems. The objective of this study was to assess doses of radiation among patients
receiving simple radiographic examinations. It was conducted during January - June 2015 in the regional,
general and community hospitals under the supervision of the Regional Medical Sciences Center 12/1,
Trang, which include Trang, Phatthalung and Satun provinces. There were 24 hospitals participating the
study. Of all the 24 general X-ray units, 15 were computed radiography, 1 was digital radiography, and
8 were using X-ray film. The International Atomic Energy Agency (IAEA) computation method was
utilized; and compared the doses with the diagnostic reference levels studied by Department of Medical
Sciences in 2011 and TAEA. The doses were calculated from exposure technique used for 60+15 kg size
patients of seven most common radiographic examinations: chest PA, lumbar-sacral spine PA and lateral,
pelvis AP, abdomen AP, skull AP/PA and lateral. There were altogether 1,917 patients receiving the
services during the study period. It was found that the mean/third quartile dose for each of the 7 exami-
nations was 0.3/0.3, 4.1/6.1, 10.9/14.6, 3.4/5.4, 4.6/4.7, 2.7/4.0, 2.1/3.0 mGy, respectively;
and the third quartile values of this study were higher than the reference dose of Department of Medical
Sciences in 2011 and IAEA. Hospitals using computed radiography systems used higher dose than the X~
ray film systems. To reduce radiological exposure to patients, the study results were sent to the radiographers

to review their practice in order to adjust patient dose to be as low as possible.
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