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Background: Neurological Institute of Thailand does not yet have the data collection of patients’ radiation
doses from a computed tomography (CT) in adults. For comparison to Diagnostic Reference Levels (DRLs) from other
countries. Objective: To evaluate the patient’s radiation doses received from a CT scan in adults. Method: The
retrospective study of the patient’s radiation doses reported from PACS that we evaluate between October 2019
to March 2020. The data of 213 adult patients (100 males and 113 females) had standard body size (45-75 kg) in
Thai people. The single phase studies were CT brain non contrast media (CT brain NC), CT brain with contrast media
(CT brain CM), CT C-Spine, CT L-Spine, CT Angiogram (CTA) brain, and CTA carotid. The multi-phase studies were CT
brain CM, CTA brain, and CTA carotid. We recorded and calculated data of the CTDlvol, DLP and effective dose (E)
to show mean (SD), P50, P75 and range. Then P50 of each study was compared to other DRLs. Results: The P50 of
the CTDI _, DLP, and E for single phase CT brain NC was 47.52 mGy, 990 mGy-cm, and 2.08 mSv. CT brain CM was
45.37 mGy, 906.50 mGy-cm, and 1.90 mSv. CT C-Spine was 24.53 mGy, 560.50 mGy-cm, and 3.31 mSv. CT L-Spine
was 14.94 mGy, 379 mGy-cm, and 5.69 mSv. CTA brain was 24.14 mGy, 279 mGy-cm, and 0.59 mSv. CTA carotid was
8.75 mGy, 327 mGy-cm, and 1.01 mSv, respectively. For multi-phase CT brain CM was 45.37 mGy, 1848 mGy-cm,
and 3.88 mSy, respectively. CTA brain was 27.40 mGy, 1956 mGy-cm, and 4.11 mSv. CTA carotid was 17.71 mGy,
2150.50 mGy-cm, and 6.67 mSv, respectively. Conclusion: The study found that most of the CTDI  were lower than
standard international DRLs of other countries, but the DLP was higher in some CT protocols due to scan length.
Furthermore the results of DRLs in this study should be practical tools to promote optimization and monitoring of
patient radiation dose in Neurological Institute of Thailand.

Keywords: Diagnostic Reference Levels (DRLs), Volume Computed Tomography dose index (CTDlvol), Dose
Length Product (DLP), Effective dose (E)
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Tuaiag 45-75 Alan3u wuadunisnsia CT brain non contrast
media (CT brain NC), CT brain with contrast media (CM),
CT C-Spine, CT L-Spine, CT Angiogram (CTA) brain tag CTA
carotid artery ntuuTinuag AU IS ed cTol
DLP ua E wsiazaiunsialuguiuun1snsianuy single phase
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waz multi-phase WanIA1 mean (SD), P50, P75 wag range
wieldlunsiSeusieusn DRLs fuussmedu 9 wa: A1 P50
Y09USUNUSIH CTDlvov DLP L E nN19M333UUU single phase
999 CT brain NC f@11AU 47.52 mGy, 990 mGy-cm Wag
2.08 mSv 139529 CT brain CM faAuiiu 4537 mGy,
906.50 mGy-cm uaz 1.90 mSv 1159329 CT C-Spine 3ipn
WU 24.53 MGy, 560.50 MGy-cm Wag 3.31 mSv 1159579
CT L-Spine fiAwvinfu 14.94 mGy, 379 mGy-cm uag 5.69
mSv 1157923 CTA brain #AWINAY 24.14 mGy, 279 mGy-
cm waz 0.59 mSv wazn15m323 CTA carotid dAviniu 8.75
MGy, 327 mGy-cm Lag 1.01 mSv Aua1au d195UN1301599
WUU multi-phase N190523 CT brain CM fAwyinfiu 45.37
MGy, 1848 mGy-cm Hag 3.88 mSv 11571523 CTA brain
ANVNAU 27.40 mGy, 1956 mGy-cm wag 4.11 mSv Lagn1s
#3729 CTA carotid AAWVINAU 17.71 mGy, 2150.50 mGy-cm
Lag 6.67 mSv AaEny @51 A1 DRLs w3 CTDI_ 4893
Ainwll dulugdarsininusemedu g uwaan DRLs 999 DLP
thy Tuu19n1595338AgeNT7 1AA9IN scan length 131811150
ihlusuldlunmsvauneluaatussly

AEAy: USunad59d91989 (DRLs), USuneussd cTol
USunauSed DLP, USunuSeddana

untih
Hagtunisnsiasieinlesenaisdaeufiames
(computed tomography; CT) funumdiAglun1snsia
ademeiduasiuuliuiutuedsnngs Huededle
nsamamasaditadedviliiineldsusigs fduuium
YRl auddifesmsvindustnsduasiemsne
aovatiainane Wovnuumsiiduasglunseuny
wazdansUsinasEnliugilae WilesAns International
Commission on Radiological Protection (ICRP)" Luguu#ag
Usewe AvunA Diagnostic Reference Levels (DRLs) i
WulSinasadsnadaesnisaaninmessdideds Wuusunm
edfmunzandidieazldfunazunmdaunsaluldly
mMeIfadels Wnednsziannamelvd (quartile) 7 3 wion
Wesidulnd (percentile) 71 75 vosrnsisegu (median) Ui
$1AURINGUUTEIINTUNANATFILAAITIT VuauRgIuia
25 Wosldun Guaqmimsaﬂsﬁ'ﬂ%mm%’ﬁqqﬂiﬂﬁguﬁ]umﬁ%
Usuausediiunnudndu dn DRLs fildiluneudioue
DRLs fudszinedu q ileusziiuinunainnisnsiavie
1Uslamea (protocol) ﬁl‘d”tﬁmﬂ%mm%’ﬁqaﬁaﬁm'ﬁﬂ e
WumsihsztaSohAnnuusinmssd Tunisldusunnsed
fiumneay (optimization) wagfiddyldlinsienasuia
%qﬁﬁﬁﬂualﬁ%’uLwiaxﬂumw%amﬁsm wielaliAuen DRLs 4
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AUSHUSIENANAINNNSRSIRELASY CT WU

Usznaulume Volume Computed Tomography dose index
(cTDl ) fevsinasdlunilmheuiinasveanisaunt (scan)
Huruszanains (estimate) vesUSina$ad Felalldmusune
%’q%’ﬁﬁﬂwiﬁ%’u fimiodudadinsd (mGy) wagAn Dose
Length Product (DLP) AaUSinausidnanntieniue1Ives
nsaunY (scan length) TdUseiliunansenuniesdininain
mslasusedimhoduiadinsd—wuiiuns (mGy-cm) lnge
cToIl ™ MIAANKAMTIENINAT weigthed CTDI @y

Y

Auspsduneg (pitch) Asaunisi 1

weigthed CTDI

CTDI,
pitch

o 1 2
Tawdi CTDI, = 3 CTDlig e+ 5 CTDI (1)

vol = 100, peripheral

wagen DLPY? mldannnanmsenine cTol iy
scan length feaunsii 2

DLP = CTDI  x scan length 2

ansviiuiieen CTDI  uae DLP Alafloausunassdn
AUelasulnenss wifumeuduiusildlunsmenyUsine
$s@dama (effective dose: E) 1unavasisdiiodungluguuuy
Tomafiziintu wUsdumudiunaddilesu Wy Tena
ifaumsuarnIsnatenug ieAnuRnUnAnaiugnIsy
88U N159579 CT brain 1 A%e Tomafiasinuzds 1 lu
100,000 @5 1 Tu 100,000 AY® AUSUIUSETING EZ wila
NWAAYBIAT DLP Uay conversion factor (k) Yasusay
a%892 (region of body) AUANE19B Faaunsii 3laeen k
fvhedu mSv/mGy-cm

E = k x Total DLP (3)

UaqiuAd3unmused CTDI uag DLP gns1eanu
NUMeRBNEnIHaTENAIET CT ensnaasaduudiuay
ihdayai1s¥uu Picture Archiving and Communication
System (PACS)

aotulszaminerdilifinsiudeyanarmuiunm
%’ﬂ?@ﬂ’wﬁuﬂ‘ﬁ’ﬂ Tun1sms3a CT brain non contrast media
(CT brain NC), CT brain with contrast media (CT brain
CM), CT C-spine, CT L-spine, CT Angiogram (CTA) brain,
and CTA carotid iiesrndunsasaadifanudunnlunis
MNP UTTUUUTTAN é’aﬁ?uﬁa’lﬁﬂugm%’a;&alumi
Wisuiflsuiuen DRLs Mluinnsgiu Audszimadu q Jadu
Fawesnsenuadedl IﬂaﬁqmﬂizaqﬁtﬁaﬁﬂmLLazUizLﬁu
Ysunausedusenaulumean CTDI , DLP uag E maé’ﬂaaﬁ
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Iesunisasamenses CT luglng lWisuiieua DRLs veq

Ussinanazdssnesu 1 il dugudeyalunisasaaon
sz Tawagmuuimalunsldsidednamansan laelaiing
nsEMURBAMNNYBIA N EITady ileUselomigeaun
Fhefiun3unsnge
daqua:dsnis

msﬁﬂmﬁlﬂumu%i‘]’aﬁﬂmﬂ'aga YA DUNT
(retrospective study) vestheiilasumsnsraseiazes CT
Tuglug) (g 18 Viuly) Tumeiuuszavine dusifiou
AatAy w.e. 2562 Baluau w.e. 2563 TngldiTduietng
$1uu 213 Ay (118 100 waznds 113 av) Seddminegly
433 45-75 Alansu aunnsgiusunlszansing 8198500
nsuAnemansnIswnng nsenswasisag‘wiadu CT
brain NC 97u7u 40 Ay, CT brain CM 911U 40 Ay, CT
C-Spine 9143 30 Ay, CT L-Spine 91w 38 Ay, CT
Angiogram (CTA) brain 37uu 35 AU wag CTA carotid 31u47U
30 AU 819BINUAIBE (sample size) 910 Annals of ICRP

A135799 1 U@AIA1 parameter 619 9 NABIVBITUNITNTID

Tul 2016 lsiyadis sample size msdsIadiagagfte e
71 DRLs lugflvig) lneundudavimsdrsateyagiisednes
20 AUFRDEIUNTIV EUSUNINTIANTIEI T 0enetios 30
AUFRDEIUNTIY @1MTUNITNTIY fluoroscopy WaraE 19Uy
50 AUFDAILATIY d1915UN157SI9 mammography Liaan
137533 fluoroscopy WA mammography ﬁgﬂLL‘U‘ULLaz
nadWSTivannmae dauesdng IAEA? wuzihegeios 10 Ay
foduns19 luvazdl Australian Radiation Protection and
Nuclear Safety Agency (ARPANSA)’ hugtin1sénsiateya
287418y 10 AURDEIUATIY E1USUN1TATIA multi-detector
CT (MDCT) ¥84 brain uag 20 AUsIodIUATIA d195UNI5ATIA
989 body MntutuiinAmnsiimes (parameter) fine 7
Aenveaiun1snga Ussneuse spnusisingliimaen
X-ray (kVp), Ansziavanuaziia (effective mAs) lngag
THwailranUsinasdddsuudamuanunuanine Jeos
‘um;:iﬂwﬁl,%‘anfh CARE DosedD, pitch uag scan length
Tnewp3es CT USEW Siemens U Somatom Definition AS
64 Slices Fam3197 1

Effective mAs

Scan length (cm)  phantom
Region of body kVp Pitch YDULYA .
Mean (SD)  Median mean (SD) median Size (cm)
CT brain NC
single phase 120 0.55 296.93 292.00 C2 (axisyvertex  18.90 (0.81) 19.00 16
(23.89)
CT brain CM
single phase 120 0.55 283.08 279.50 C2-vertex 18.72(0.99)  18.50 16
multi-phase 120 0.55 (19.12) 279.50 C2-vertex 18.72(0.99)  18.50 16
(NC+CM) 283.08
(19.12)
CT C-spine
single phase 120-140 0.8 226.93 215.00  suprasellar-T2  20.67 (2.57)  20.82 16
(30.67)
CT L-spine
single phase 120 0.8 273.24 261.00 T12-S2 2312 (3.72) 2275 32
(91.90)
CTA brain
single phase 100-120 1 136.06 150.00  cicle of willscow)  14.80 (4.68)  12.00 16
multi-phase (16.78)
- NC+CM 2P 100-120 1 136.06 150.00 cow 14.80 (4.68)  12.00 16
- NC+CM 2P 100 1 (16.78) 114 Cd-vertex 20.20 (1.91)  20.54 16
116.80 (8.30)
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A137991 1 WAASAT parameter §13 9 NABIVBINUNITNTIA (5iD)

Effective mAs Scan length (cm)  phantom
Region of body kVp Pitch YBULYA
Mean (SD)  Median mean (SD) median Size (cm)
CTA carotid
Single phase 100-120 1.4  114.70(3.01) 11450  Arch of aorta 35.11(1.59)  34.67 16
Multi-phase (AA)-vertex
- NC+CM 2P 100-120 1.4  114.70 (3.01) 114.50 Arch of aorta  35.11(1.59)  34.67 16
- NC+CM 3P 100-120 1.4 12140 (7.51) 124.00 (AA)-vertex  20.29 (1.22)  20.13 16
Cd-vertex

SD = Standard deviation, NC = non contrast media, CM = with contrast media, 2P = 2 phase, 3P = 3 phase

AUSHNAUSENLAANSTUU PACS Usenaumem CT Dl
way DLP wiauvianman E lagldan conversion factor samn514
7 2 lap#iA1 conversion factor ¥03n151523 CT C-Spine

A9199 2 LARSAT conversion factor U84 region of body #114¢)

way CT L-Spine 1u T¥AAMuAUS neck tag abdomen and
pelvis MUaGU

(6)

region of body

Effective dose per DLP (mSv/mGy-cm)

Adult
Head 0.0021
Head and Neck 0.0031
Neck 0.0059
Chest 0.014
Abdomen and Pelvis 0.015
Trunk 0.015

nTutuTinLa s AN A CTDI , DLP
waz E Tuusiaediunsialuguhuunisnsianuy single phase
(SP) waz multi-phase (MP) Lid@n$A1 mean, standard deviation
(SD), 50" percentile (P50 %39 median), 75" percentile (P75)
waz range WisliUsBuifioud DRLs fuuszwadu o e
Anwiagldan Pso Tunsiseudieuiiiosannsinuils
Foyauiunasdnnetesid doyaildliiomeriasldsn
P75 lumswuiiiey inszagyilideyadléfiuiunnsednn
AuAMU LS muAwuztn Annals of the ICRP!, IAEA?
uay Vassileva' lananifaiuiAnuazisnisiinunai DRLs Tu

qAaa o a

nsnsREieiensesleSsditaduiiamg 4 anduriing
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WIBUTIBUAUSINMUSIERNS o) feadid Wilcoxon signed ranks
test Niszautiodney 0.05 Iagldlusinsu (program) Nsedia
SPSS (Statistics Package for Social Sciences)

WaNMsANW
nMsAnsATIuSEve st Tngldisdudegng
37U 213 AU (CT brain NC, CT brain CM, CT C-spine, CT
L-spine, CTA brain tag CTA carotid Wu11 A1 mean, SD,
P50, P75 uay range U9AUSUNSE CTDI_, DLP uaz E
M 6 d1URTINUILNBUMBNIIATIWUY single phase Haz
multi-phase WARIRINNTI9T 3 WarnTING 1, 2 uag 3 Auansu
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AN5199 3 wamaan CT Dl , DLP uaz E

Region of CTDI_ (mGy) DLP (mGy-cm) E (mSv)
body Mean (SD) P50 (P75) Range Mean (SD) P50 (P75) Range Mean (SD) P50 (P75) Range

CT brain NC
single phase  48.27 (3.76)  47.52(50.64) 42.20-59.61 1000.43 (91.99) 990 (1053.75) 838-1301 2.1(0.91) 2.08 (2.21) 1.76-2.73
CT brain CM
single phase  46.01 (3.29) 45.37 (47.98) 40.26-54.27 910.73 (78.03) 906.50 (966.50) 790-1104  1.91(0.16)  1.90 (2.03) 1.66-2.32
multi-phase 46.01 (3.29) 45.37(47.98) 40.26-54.27  1855.78 (154.41) 1848 (1968.25) 1615-2215  3.90(0.32)  3.88 (4.13) 3.39-4.65
CT C-Spine
single phase 24.(2.87) 24.53 (25.47) 18.22-29.99  539.73 (111.37) 560.50 (591) 335-858 3.18 (0.66)  3.31(3.49) 1.98-5.06
CT L-Spine
single phase 16.61 (6.53) 14.94(19.62)  8.92-34.82 425.76 (192.02) 379 (528.50) 189-931 6.39(2.88) 5.69(7.93) 2.84-13.97
CTA brain
single phase  19.70 (5.73)  24.14 (24.23)  10.72-24.27 307.54 (68.18) 279 (337) 209-468 0.65(0.14)  0.59(0.71) 0.44-0.98
multi-phase 27.85(2.79) 27.40(29.26) 23.26-36.71  1957.06 (309.38) 1956 (2229) 1375-2601  4.11(0.65)  4.11 (4.68) 2.89-5.46
CTA carotid
single phase 8.78 (0.23) 8.75 (8.96) 8.37-9.18 330.40 (22.04) 327 (345.25) 301-392 1.02 (0.07)  1.01(1.07) 0.93-1.22
multi-phase 1791 (2.19) 17.71(18.88) 14.56-23.31  2169.67 (291.85) 2150.50 (2309.50) 1704-2985 6.73(0.91)  6.67 (7.16) 5.28-9.25

i = Volume Computed Tomography dose index, DLP = Dose Length Product, E = Effective dose

P50 = 50" percentile, P75 = 75" percentile

ASATIMUU single phase A1 P50 gegaiiniu 47.52
MGy ¥83N57533 CT brain NC wagaagaviniu 8.75 mGy
Y8N1371539 CTA carotid AMUTHN5IE DLP gagawiniu 990
mGy-cm ¥83M57533 CT brain NC waganshaaminiy 279
mGy-cm ¥83n131533 CTA brain A1UTaNwSE E gegainniu

LA

5.69 mSv UIn15@539 CT L—spine 153}
mSv 984N135%1573 CTA brain

gavinfiu 0.59

NIATIAUUY multi-phase A1 P50 gagaLviniu 45.37
mGy 9841157539 CT brain CM Wagensgawiiiy 17.71
mGy Y83n157539 CTA carotid ATU3unausad DLP gaaawinriu
2150.50 mGy-cm ¥83M57339 CTA carotid Wage1Aga
WAy 1848 mGy-cm 4840159593 CT brain CM AUTud
$98 E geganiniv 6.67 mSv vean150533 CTA carotid Uag

'
I '

ﬂ'](?]’]ijﬂtﬂ’]ﬁU 3.88 mSv ¥84N13¢1533 CT brain CM

?UTDI""‘(mGY) s 1

o uens Box plots AUIINAUSeE CTDI

% + + + Wureuuu Box Wiy P75

® Wulauu wiriurngega

30 + WHuvaua1s Box winiu P25

20 + - * WuTnana wihifuensinan

10 —— dungly Box winfu P50

i ‘MP e N159533UUU multi-phase
c‘\ﬂ"“ﬂc cﬁ‘d“\ct‘wc""‘m Py P P C‘hw‘“\‘m a»c’“"‘“‘ dﬁu{\&'\?\ P25 = 25th percentile
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DLP (mGy-cm)

N3N 2
3500 e
- L&A Box plots MUSHNSIE DLP
2500 P o
WWurauuu Box wWinfu P75
2000 ¥ o v
* AU WiuAgeEn
1500 Y . Dy
Wurauane Box Ly P25
1000 + * Y oo IR
HuTaas Whiudenge
500 + L Y e
— —_— unelu Box winitu P50
0 * 4
n ol P . . . " & & MP AB N1I7TIUUY multi-phase
o 3 . S 59 o o F . .
o e c‘w—\oc‘“ «© av ok C‘y.""‘“k c‘“‘ﬁ&abw"“‘@ P25 = 25th percentile
E (mSv) )
N3N 3
16 ol
- wena Box plots M1UINU9E E
12 v o
o Wurauuu Box winiu P75
g Wuliauu wiiurngega
& WEuveUE Box i P25
4 - | + Hulnane wihiudegn
2 e wunelu Box winiu P50
== — * & .
0 MP A8 N13M53LUY multi-phase
6\,@““ W @od‘“‘« S 6»"“" hw\\\“m c‘p.d‘“éﬂ beﬁg\‘&“‘m ‘P25 = 25th percentile
o

dethAiinmsd CTDI _ uas DLP luwfSeuiitoud
DRLs Auuszineadue Usznausie Thailand (National DRLs;
NDRLs)!, Korean®, Switzerland’, Germany'’, Australian®,
Netherlands', United Kingdom (UK)*, United States
(US)™ and European Commission (EC)" Tngmsenunilez
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1A P50 Tun1siUIeuiisuanuuana1esnIeada Aan1ss
7 4 feaia Wilcoxon signed ranks test @aiuadwuu
non-parametric test {aNAUTINAUTETNUINKAITaYa

1siUnf (skewness and kurtosis test) ﬁismuuamﬂiy% 0.05
Tngldlusunsu SPSS wuin
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Adsunased CTDI 1150539 CT brain NC 48315

o w a

Anvridianuuansegediteddmisadnsysu 0.001
(p = 0.000) TnefiinUsuassdsing1 Thailand (NDRLs),
Korean, Switzerland, Germany, Australian, UK, US uag
EC aua1du drumiUsunased DLP dannuunnsinaednedl
Todfyn1eadffiszdu 0.001 (p = 0.000) TnefiA1Uune
48N Korean wazannnin Germany, Australian tag
Netherlands aaaau wazdlanuuansee19ditd1Agnig
adRTiszeU 0.05 (p = 0.017 wag 0.024) InefiaUsunmussds
A9 Thailand wazgendn US muandfy Tuvaugdl Switzerland,
UK waz EC ldfimnuuanmsegnsiidedfgymisada (p > 0.05)

AUSINauSed CTDI | nsa539 CT brain CM w8913
Anviidianuuanscegnediteddymeadansysu 0.001
(p = 0.000) @wAUTUINTIE DLP dAuuane1aeeedite
dfynsadffiszdu 0.05 (p = 0.035) Taefl1Uinmusds
N3 Thailand (NDRLs)

ASinaudsd CTDI | n13n539 CT C-Spine woen1s
Anuniuusnssegaditedfymeatinnsesiu 0.001 (p =
0.000) InesimnUBanasssdnth Switzerland wazgend Korean,
UK waw US auansu Tuaausdt Australian wae Germany Ll
ANLANAIDE 1SN TEEIAYN19EDR dauAIUNIUSIE DLP 3
AuuANesegeditedAyynsadifiszeu 0.001 (p = 0.000)
lneA1USunusedgandt Korean, Germany, Netherlands
war UK warinnuunnsinsegnadifoddynieadnisesv 0.05
(p = 0.004 ua 0.003) InedAUSnussdgend1 Australian wae
it Switzerland suedu Tuaied US ladfinnuuaneing
agsltedAyNIeEda (p > 0.05)

AUINIUTE CTDI | 13539 CT L-spine ¥84n13
Anwriliianuunnsncegeivoddymeadnfisziu 0.001
(p = 0.000) InedlAUTanussdgandt Germany uazAndn
Switzerland, Australian wag EC mudsiu luvaizdt Korean
Lifinuuanatsedrsiidodifgymieada (p > 0.05) d@uan
U31eu§@ DLP fiannuusnsinegnafitudfynisadffisesiu
0.001 (p = 0.000) InefiAU3sau3s8einn 11 Korean, Switzerland
way Australian warilrnuuansnsegnafituddoymnsada
561U 0.05 (p = 0.013) InedeAUSunassdsingy EC muddiv
Tuagusdi Germany wag Netherlands laifiruuansiisegiadl

o 1Y

HodrAgyn1eadinp > 0.05)

o

ANUSUNuSed CTDI

vol

n150599 CTA brain 493013
Anwtlinnuunnsiseg1eiitedAgynisadfanszau 0.001

PR~ '

(p = 0.000) InedaUsuasadiing Switzerland Tuvaugdl
Korean laifimnuumnatsegaditodAgvisada (o > 0.05)
AuAIUTIIUTIE DLP danuuwanansegisidedfgvneada
fiszsu 0.001 (p = 0.000) TnedAUSNassERNIT Korean

way Switzerland auanfu
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ASINassd CTDI | n15ns9 CTA carotid 99913
Anwniliianuuanssegeitoddyveanafiszsu 0.001 (p
= 0.000) TneleUsunasssdsnii Switzerland uaz Germany
ALY EIUATUTINUTIE DLP Simnuuansansegnsiliudiy
MeadRTisziu 0.001 (p = 0.000) TneimUsnassdeiingd
Switzerland 8z Germany ANUEIAU

So1sad

msanUinasedlsaetiy Sulufestinsuiudeu
parameter 199 lun13n599 Fatuudrdemsuieeded
AeataddumsusuiUdey W f kvp uay mAs en1siaen
wianiige UTinassdftazgennaluge uitlagtuil wdes T 4
program taelunsany3unassed egnansanenild program
anA1 mAs 7138091 CARE DosedD 1dusu daiifladeduq
Teun e pitch AorAnstouiuvesalat winila pitch Wes
111 1 Mnsdfidesnisanuasdenvesseslsn vilidiuses
Tsalgdmauiu Iumaﬂé’uﬁuﬁﬂﬁﬂﬂaalé’%’uﬂ%mm%’ﬁqq%u
f pitch i 1 vldszesssrinsaladanntu dofuiina
vlianuaziBenanasuazgvagldsuumasdm g
scan length T ameluns scan fien Usinaedn
AUaelasuinsgemulusg

PNHANIIANBINUIN N1571523 CT brain NC AUTune
S CTDI YIMsANWTRINIY A DRLs Auuseinedy 9
wazASased DLP vesn1sAnwiiinnindn DRLs weq
Thailand @uue NDRLs wa Korean Wwaweand1 A1 DRLs U4
Germany, Australian, Netherland Wag US @7u Switzerland,
UK waw EC fanuSinasediilndifestunseliunnsiadiu ns
A539 CT brain CM fSunaudsd CTDI  uag DLP 40375
Anwilénin @1 DRLs vee Thailand (NDRLs) n1s5asa CT
C-spine AUSua3d CTDI YeeMsANEHAATT A1 DRLs
4849 Switzerland uazgendnA1 DRLs 984 Korean, UK wag
US Tuveusdi A1 DRLs wee Australian was Germany lif
wAnAneiy d@auAnUsnaded DLP wesmsanwiimninan
DRLs w84 Switzerland uargenin A1 DRLs ¥@4 Korean,
Germany, Australian, Netherland wag UKluﬂmeﬁ A1 DRLs
v93 US lunnaneiu dmiun1snsaa CT L-spine, CTA brain
war CTA carotid WUU single phase voen1sANYAELIAN
USineusd CTDI  uag DLP mnuaglnddesiuan DRLs
fuusznedu g

dlefinsanwanisdnweziiulddnin nsmsie CT
brain NC vasnsinwil faudinesidusinasdisnii en
NDRLs usislewisuiutszinmdun Adsdaniunassdgs o
an1saIIe CT C-spine TnelanzeA DLP §apn DLP tHhadu
AUSnasdfiuusiulnenssiuan CTDI  udg scan length
Faaunsii 2 TuvaefinansAnuanysunmusd CTDI | dau

nsaisnsumisiwmeg U 47 adui 3 nsnniAu - AUEIYU 2565



11n3IAAIN1A1 DRLs AUUIZIMADY 9 A9tiuA scan length

Jadumuusdamesnsinuil Wy 1INIFINNTATID CT
brain NC suawmmsmwﬁgmwi base of the skull aufs
vertex waEn13m539 CT C-spine T8 UlANI3ATIvRaLs C1-C7
A1 median ¥84 scan length WU 12 cm wag 10 cm M
S luvaziinsinuiinisnsaa CT brain NC veuivanis
ATINRILA C2 audla vertex uarn15n53 CT C-spine YoULe
M3ASIAR U supra sellar aufie T2 A1 median 9849 scan
length WU 19 cm Wag 20.82 cm ANEIAY Setliu
msEnenilil scan length fionn enavilvrsinasa
qq?gu Tnelaniza DLP SsdamasonisiuameUsinmusd
E Faflanuduiusiy faaunnsi 3
Sefuudmatinsdafudeyauasmnunasediing
el fiugruteyalunsiUSeudiouiuen DRLs Auszme
w3euszimeadu q gaeliisnauisansiuldTuneafiange
protocol Aldnsagiheliianmnasdgmionnii ilerdu

1%

gﬂuﬁﬁayjaiumimmaau s Taagmuuamslunisuily

v aa 1 3

Tunsandinasedlunsdusnausedliangs wiulddadinis

Anwinuan3unasidge lngamsinainnslyd scan length
3ae
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