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EdH(Head & Neck) CT &AL Al &719| &Ml =X

— Effective Dose Determination From CT Head & Neck Region —

MEietuy el AMolstn} - MESm WA S - i PEACNS LA

A . o]l - 27 - HAL - o)z

785 (Head & Neck) CT(Computed Tomography)7AAtollA A7} e w245 S4S flste] Al
7H=d= ®KE Rando phantom¥} 2l AlE ol83te] 7735 AN we ko] Filsre] wslke A
e T3t st

SRS oke}xlH (optic nerve), 1 (pons), A¥(cerebellum), 73734 (thyroid) 2 2 Lo, F735-
(Head & Neck) #-9]¢] ZAE ©W=7AKBrain, 3D Facial, Temporal, Brain Angiography, 3D Cervical
Spine)¢} ESFZHANBrain+Brain Angiography, Brain+3D Facial, Brain+Temporal, Brain+3D Cervical spine,
Brain+3D Facial+Temporal, Brain+3D Cervical Spin+Angiography)2 T-Eale] f-axlgke] Hal=s 233t &
e g

<= BrainAAIe} Brain AngioAAIl= optic nerveol] & A&Fo] =] A= O™, &3l Temporal 7
Alolli= Ponsdll, 3D facial ZAR} 3D Cervical SpinfdAtolli= thyroid®] f-aX=F gho| =7 Yepith, E35h
02 o|Foj= A F F745] BraintBrain Angio®] ZAARE cerebellum®] 9], Brain+3D facial 7AAIe}
Brain+3D Cervical Spin®] BSFAAR= thyroid®] ¢, Brain+Temporal®] ZAFI= pon's H-¢ H-8 A=k 7k
o] =7 YeldT}, Brain +3D facial +Temporal®] E3-A19} Brain+3D Cervical Spin+Angio®] E3FHAR=
thyroid®] F-9]ol f& A% Fre] =A 4 =k

B o3 A3} Brain+3D Cervical Spin+Brain Angio E3AARR] H$-9] & Al2ke 251858 mSvz vk
)19] I FrEARRIE 1 mSve] 9F&-5 Zdshe At Uit B3k, Brain ©E AR A] optic nerver
0.31312 mSve] FEAFO R 3T WIS i) ojfojd 7Be, FAFY duRle] ot fEATRS &
A 233 Zlolet st weba zlse] Faddl oJsix AlEhs CTHEANIARKE 23 o] 549
S CTEYZA W3l FHX $xje] ajFA=ks Hagto R & &+ Qi ookt AAphHe] 7t 98

srja AR,

50 Hol: %7

—Hz
N
>
o
[
ofj
3
ot
Ho
d
ot

“H2U(2011A 42 18Y), MAr(201 58 129), EFAU(201H 68 22)

FAAAL FAE, (561-T12) A& AFA] GFIF A= 20
(F9rE 634-18) ABTTHLES Aelstal ord
TEL : 063—250—-1851, 1095, C.P, : 017-655—2964
E-mail : smagicO03@hanmail, net
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I.ME

22 A=Y (computed  tomography, 0]6}
cmAA O] BIoR olF] cTAAR: e 27T Q)
o, o]=9] AL CTHA} 1980 3009 Ho el 7,4\0]
2007¢ef oF 7,0049F o & oF o4uj7} ZrlstHTial K
g, o2 ool Mgk ANgHeR ANl 7
47b AR EASkE QAR CTelde] mA SaRe
1~100 mGy o2 FAFofstaolA] wate A 5 7}
A wowl, Aol s Agom ¥ ul, ol
NS % ARSI o Wy 2P} Bl o
ol M2, 2W 5 A, WA dRANR AT P
AAS] TE F CTHALR Qlef W= #&-2 oF 11%5 A}
Asha glom, ol AA AT} WE F M) 67%0]
el Aolth? . shAml whAAEES] $iFe] TiaiA
W A7 UARE oRA7HA] FERE 71 HEs AEH
ojm v} wE£o] Ao wE 9o A=t duht
Ao AuuAs ks Awe 74 eta ot
A WA A S](ICRP, International Commission
on Radiological Protection)?] #ilef uwlg} L-z|i}ato]
A= A A IHRALA ZFyZARRLS] A7E wE AEBAE
50 mSvE AL oy, vl wel 20 mSvE W
= A9E Ut T AR sHHaFI oA wE A
SRImE A9 SEs) olele] WE, @il wEo
2 ol dnskaL s WAy BT
W elmige) BB 7Eg
3 HHog mEE v

= T
Ystel gEMEEE 29 J 52l ¢ 597k 100

o 4
ol
-

mSv H¢] WollA A%t 50 mSv, YHEQIS] mEQl 9=
A7t 1mSve® sfal %g . STHERtERE AYgA)

WEQ AL AL AZF 150 mSy, TFE= AZF 500
mSvE, UHrIe] wE3] 9 A= AXE 15mSy, T
By o7} 50 mSvE Astsln QulP. B mlEzo s
S oy 7[A] WHoR BB 3 LS

T

A= AAE F3H(Somatic effect)d GHZA o
(Genetic effect) 0.2 W 4= Ak’ HA), AX=Z A
(Somatic effect)> S1A|Q] AA|E7} 217 WAMT #]355
Hopa] dojiu= Ze® 100Gy o= g Hof s
= A17d&d3=(Cerebrovascular syndrome)2.Z 24~
48AI17F Wol| AFgSHA HaL 5~12 Gy o] WA mEg 3F
Hoj| HFS wl= 9A=3(Gastrointestinal syndrome)
o 2% oluoll ARl o2 Hm 2.5~5Gye] W=

o°1' ook

v =W 287|385 (Hematopoietic Syndrome) &=
2 o]l 50% ol4ko] AlgslA HrY. WA 9]Eo)
A AAFS ofyzt shrfete u|&e] Ao w1
Ehe AME 2 oot wEe] ol wet of
A dEE depRinal HauEa glow, rg we
Uehts o2 HE@y, I3 5ol i 25 =AY
e Zo2es giY, HY, &9 55 = &
e, A&7 Ho“]’ﬁﬁ%ﬁﬂ Hlo] & 4= QlrhaL
5= Ao| Aol SHe 52 Halstal )
ofg] A4AREe] EalofMel ol mEgFo] 2om 2
= HR}H o= OJE]’ U ES gk st o

2 v

2owd e

N o
%
)
>
2o
&,
>
5 |0
il
o
e
o
2 . >

o

_E.
_111

[\

Q =

< o_|>i
o rlo

>~

or

£ 3

E o o8

o4 2| mES} Wy
;g]-o] HHHE]E]— =1 8L 1:}13)_ %EH, FA4 P33 Genetic
ffec) 2326 AA71o 244 ) =i o ol
Sl Ao BE we Holurht thg Aol 3
L sFOR st wolok 7] W] B8 4171
BAZ opIa 4 Urft. B, TR gamEe
4 o eI ol el ofe) 7ol =i
A UG S 7] U o S
A 5] iAol AIEISL ole] L SIHE
2] 9 B9 ASELD Gk B Ao
¥3)(ICRP, International Commission on Radiological
Protection Recommendations)o]|A]+= ICRP2007 New
recommendations?] ICRP 103& £3l] F%(Brain), E}
WA (Salivary grand)?t Z-2 FAE 99 2A71FA
5 Azl T ool ek WAL el sl
N AT Baseh dssi Ao
2 AFollM= FEF(Head & Neck)oA o] Fo A=
CTAACIA B} Wh o] Heke 245 98I
oI5V 2 Y= Rando phantom®] T35 (Head &
Neck) F9 A7 HHE etilF(optic nerve), 1Lk
(pons), ZAY|(cerebellum), 7HAFA(thyroid grand) 5©
2 Urold] felMEA A4S AT T, AR (Head
& Neck) F$9 HAHHE Brain, 3D facial,
Temporal, Brain Angio, 3D Cervical Spin®] 57}%] 7
N Tslel ot Aol e Bae] Al
WS ABS Folo] ATsia
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I Oy 2 o1y

1. CH&t

Rando phantom& 3A}2 71Aste] A7) dishH 9]
STHAOIA WSO FAR(Head & Neck)912] 7
AFARS Brain, 3D facial, Temporal, Brain Angio,
3D Cervical Spine?| 57}A] HAAIR LEslo] TS 3,
FEATS WS ARE Botel At

2. iz & ZH|

1) CTAA]: 16 Slice MDCT(SIEMENS Erlangen,
Germany)

2) Phantom: Rando(Model RAN—-110, Churchin
Associate LTD, USA)

3) Dosimetry: Glass Dosimetry System(Dose Ace

FGD-1000, GD—352M, Asahi Techno Glass
Corporation Shizuoka, Japan)
3. &d Y 2 Xz 24
1) 54 WHEAe 735 (Head & Neck) CT HAL
A

2009 5€ 125E 20109 59 312 744 19 174L
ool SEAe WYl she A 24 M=ol ofsf
At CTHA AW FollA, 7737 (Head & Neck)H-919]
AAF 295 = AAL Brain, 3D facial, Temporal,
Brain Angio, 3DCervical Spine®| AA} =9} E3 A
Brain+3D facial,

A} Brain+Brain Angio, Brain+

Temporal, Brain+3D Cervical Spine, Brain+3D facial

+Temporal, Brain+3D Cervical Spine+Brain Angio2]
A ZEW BR 3 o) 7240 A A
(Enterprise Resource Planning, ©|3} ERP) D.W
ProgramZ ©|-85t0], 1d §2t] £ 5 (Head & Neck)
CTAAL A AR

2) 7% (Head & Neck) F¢| oAz &4 4

(@O Rando phantom: AZRE #| 7|&=, w ZZ 27}
29| 47HA] RO F o]Fox] WP O FA| 163 cm, 54
kg2l Aol QAIet Y TS 7L glon, ZF g
5mm9| A& 7h F#go] 15mm HAOR ujgE|o]
A, ZF ehHe] A7) 2.5 cmel 3579 whHo s LA
Elo] Qlth(Figure 1),

(
{

Fg. 1. Rando phantom Image

@ F7(Head & Neck)TH5 CT HAF F9] HAE &
$o] 2 CT protocolZ FHARE & CTHH|S] DLP
(Dose Length Product)$=2]¢] European Commission<]
EURVoIA frsks 2% 7122 (Table VS #-85}o]

S8 AZH(Effective doses)S =43}c)

Table 1, EUR Organ Effective dose [ E = EDLP * DLP,

MmSv] |
' Normalized effective dose,
Region of Body EarmSy mGy” o)
Head 0.0023
Neck 0.0054
Chest 0.017
Abdomen 0.015
Pelvis 0.019

® T35 (Head & Neck) &3l #HALE phantom®] F7
H(Head & Neck):= 87]9] whHog A= ojx] lom
F7X(Head & Neck) FAF A71S <t}AIA (optic nerve),
k| (pons), AY(cerebellum), 74X (thyroid grand) 5
OF Yo AlEQJokEOLA A (Korea Food & Drug
Administration, KFDA) HAMAQEATFS] AZ2E Hof
o] ¢kmr JalAxle] felAdFA(Glass Dosimetry, Fig,
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25 FAF 5% AW Akl e HAske A71Y F
©|(Fig. 3. Table 2)o] ARt the 2ol o (T
protocol 2 HAES A&t gt Fof ThA] Ao og Kl

% ReadingATE o} BA3IAL}

Fg, 2, Glass Dosimetry System

Table 2, CT examination Organs measurement of radiation

dose area
bran angio 3D facid temporal 3D C-spine
optic nerve o o) o) o) [¢)
pons o o 0 o o
cerebellum o 0 0 0 o
thyroid o o

Fg. 8. CT examination Organs measurement of radiation
dose area

2|2 ZAHARA O] €] 3] (ICRP, International Com-
mission on Radiological Protection Recommendations)
Oﬂ/\ﬂ‘—‘- ICRP 2007 New recommendations®l ICRP 103

S 53 55 (Brain), B} (Salivary grand)d} &2 F+
A% qele] 2AEAS Amol #AV s, F4
o) Mung s)ze] Wiz} vRe} Zo| 29| /%
A5 0.012 M= skl en, dAale 719 0.050
Al 0,048 7FEAE A5 cHTable 3) %%‘-‘%(Head
& Neck) 5ot HAF S740] Shud 574
3 7FA] ICRP 1039 A& Agsto] FaAw

(Effective doses)S Al=stith

Table 3, ICRP 2007 New recommendations Tissue Weight
ICRP 103

Tissue Weight ICRP60 Tissue Weight RP07

0.2 gonad
0.12 bone marrow, Lung, 0.12  Lung, stomach, colon,
stomach, colon bone marrow, breast,
remainder,
0.08 gonad

0.05 breast, bladder, liver,
oesophagus, Thyroid,

remainder,
0.04 bladder, liver, oesophagus,
Thyroid
0.01 Bone surface, skin 0.01 Bone surface, skin, brain,

salivary gland

* remainder{13]: adrenals, extrathoracic tissue (ET), gall bladder, heart,
kidneys, lymphatic nodes, muscle, oral mucosa, pancreas, prostate (F),
small intestine (SI), spleen, thymus

I & 4

1. 20 S=242 2ad= 8t S48

(Head & Neck)22l CTZAI SH

1) 575 (Head & Neck)F9| T HAPE CTHA}

A

29 SEAS Hdshks A 5 20099 5Y 19%
F 20108 58 s1s ) 20 Aol of Wy
Tk CTHAL AW FollA, T (Head & Neck)F-Th
CT#HA}S] Brain, 3D facial, Temporal, Brain Anglo,
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F4%(Head & Neck) CT ZGAF Al F719] faiid 3

3D Cervical Spine?] 1¥ 17]¥ =90 F4H(Head &
Neck)F-9]2] A AH-2 14,2187 o|3it}, ©]F Brain
CT= 88,8237, Brain angiox= 4297, 3D facial=
2,8247, Temporal:= 7407, 3D Cervical
1,40274 02 2HAE|QITHTable 4).

spine-2

Table 4. Single Scan CT examination statistics

Angio 3D Facial Temporal 3D Cervicel

14218 8823 429 2,824 740 1,402

Total  Brain

2) 7737 (Head & Neck)§-9] E3F HAMH CTHA
A

T (Head & Neck)5-9]9] 1 179 HoF w4y &
o] FHH(Head & Neck){F-9]9] AHH2 14,2187 =2

2ol HAPH CTHAFY] Brain+Brain Angios= 3447,
Brain+3D facial2 1,4667, Brain+Temporal 767,
Brain+3D Cervical Spine< 9957, Brain+3D facial+
Temporal> 457, Brain+3D Cervical Spine+Brain
Angio= 127102 ¥R E|QITHTable 5).

Table 5, Multiple Scan CT examination statistics

Braint+  Bran+  Brain+ Bran+3D Brain+3D fac Brain +3D C

Total
od Angio 3D facial Temporal CSpine ial+Tempord  Spine +Angio
14218 344 1,466 76 995 45 12
2. S2%(Head & Neck)®2l DLP2 W2
SedEo 5& Hit
1) 73 (Head & Neck) T CT HAF AA| £¢ &
[ X (Effective doses)

Brain& 1,449 mSv, Brain Angiox 2.5139 mSv, 3D
facial& 0.7774 mSv, Temporal-2 0.9683 mSvo|3S
3D Cervical SpineZ 1.89mSve Air} ULkt (Table
6).

CT AAF 23}, AA 58 Sailzk(Effective doses)2]
Brain AngioAF= Brain@AF Er} 73.5%2] S8 A15F0|
A veErteH, Hrl 86.4%,
Temporal RUh= 49.6%2] faAd%Fo] =4 Yepdth
3D Cervical Spine FAR= Brain ZAAF Er} 30.4% =4
e

Brain® 3D facial

Table 6, Head & Neck Scan Range Effective dose [ E =
EDLP * DLP, [mSv] ]

DLP mSv

Brain 630 1,449

Angio 1,093 2.5139

3D facial 338 0.7774

Temporal 421 0.9683

3D C Spine 350 1.89

Rigion of Body Norma'(';egvegeé;'_\fecﬁe’ Foue

Head 0.0023
Neck 0.0054
Chest 0.017
Abdomen 0.015
Pelvis 0.019

2) Brain9] A7 HAMA HZ Mk 24 AT}

Rando phantom®] Brain®| g2 A&A &2 AN 2
I} optic nervex 31.312mGy, pons= 26,715 mGy,
cerebellum2 28,265 mGy= Ukor, =AHARAR 0]
©1913](ICRP)7} ICRP 10394 @isks 2&71%3] 0.01

& Hgsto] fa AlRRS 781K Table 7).

Table 7. CT Scan Brain measurement of Effective dose

[MSV]
Brain Glass rod Tissue Weight  Effective dose
dosimeter [mGy] RPO7 [mSv]
optic nerve 31.312 0.01 0.31312
pons 26,715 0.01 0.26715
cerebellum 28.265 0.01 0.28265

ZA19] 7l2x] 83t A3} Brain®] optic nerve=
0.313 mSv, pons+ 0.267mSv, cerebellum< 0,282
mSvE optic nerveZ} =& 719 AyE Ae 4 ik

3) Brain angio®] 7] HAA TE A 23 Az

Rando phantom®] Brain angio?] &2 A=A =A
A1} optic nerve= 29,524 mGy, pons+= 29.164 mGy,
cerebellume 28,902 mGy= Ugkom, %Hl‘ﬂ}ﬁ}'d‘ﬂocﬂ
9I¥3](ICRP)7}F ICRP 1030]14] Hilsh= 2A7HSA1E 4
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o
Ol

to] -5 A=kS 75614, optic nerveZl =2 4hel 4
de 4= QK Table 8).

o)
i

Table 8, CT Scan Brain angio measurement of Effective

dose [mSy|
) ) Glass rod Tissue Weight  Effective dose
Brain angio .
dosimeter [MmGy] RPO7 [MSv]
optic nerve 29.524 0.01 0.29524
pons 29.164 0.01 0.29164
cerebellum 28.902 0.01 0.28902

4) 3D facial®] &7] YA WF AF 4 23

Rando phantom®] 3D facial®] &2 A=A =4 2
I} optic nervex 10.782mGy, pons= 11,974 mGy,
cerebellum 11,943 mGy, thyroide= 15923 mGyo&
vgkon, SARARA o] 9 €3] (ICRP) 7} ICRP 1030f|4]
dusle 2A7EAE Agsle] fE AFL T
optic 0.10782 mSv, 0.11974 mSv,
cerebellum 0,11943 mSv, thyroid= 0,63692 mSvZ
thyroid7} &2 #te] 235 ¥2 4 USIth(Table 9).

nerve~ pons+

Table 9, CT Scan 3D facial measurement of Effective

dose [mSy]
. Glass rod Tissue Weight  Effective dose

3D facial )
dosimeter [MmGy] RPO7 mSv]
optic nerve 10,782 0.01 0.10782
pons 11.974 0.01 0.11974
cerebellum 11.943 0.01 0.11943
thyroid 15.923 0.04 0.63692

5) Temporal®] 7] AN W& A% 4 23

Rando phantom®] Temporal®] &2 A=A =4 2
I} optic nerve:= 8 .803mGy, pons= 26,448 mGy,
cerebellumS 16,131 mGy = ko, A|HRARAIHFO ]
Y3|(ICRP)7} ICRP 10304 Hilst= RATSAE 48
st §@ AFE FEPH optic nerve:= 0,088 mSv,
pons= 0,264 mSv, cerebellum 0,161 mSvZ UY$Eo
o], Temporal AFS] E/34F Pons®| F-aATF gho] =7
UEReS & o SI%tK(Table 10),

Table 10, CT Scan Temporal measurement of Effective

dose [mSy]
Glass rod Tissue Weight Effective dose
Temporal .
dosimeter [mGy] RPO7 [mSv]
optic nerve 8.803 0.01 0.08803
pons 26,448 0.01 0.20448
cerebellum 16.131 0.01 0.16131

6) 3D Cervical Spine?] #A7] WIALA wE Mz =3
E=buy
Rando phantom®] 3D Cervical Spine®] 52| A=A
27 A1} optic nerve:= 12,814 mGy, pons:= 18,661
mGy, 23.036 mGy,
35.036 mGy= Ugtom, =A|RARdR o 9] (8] (ICRP) 7}
ICRP 10394 Hilsk= 2A7NEAE A8sto] fa A

cerebellum-2 thyroid grand+

ZS SPH  optic nerves= 0,12814 mSv, pons—=
0.18661 mSv, cerebellum< 0,23036 mSv, thyroid

grand= 140144 mSve| FEAF #E d& + AL
™, 3D Cervical Spin@dARe] EAAF thyroid?] FaXsF
ol =7 vebds & 4= ASItH(Table 11).

Table 11, CT Scan 3D Cervicel Spine measurement of
Effective dose [mSv]

) Glass rod Tissue Weight Effective dose
3D Cervicel i
dosimeter[mGy] RPO7 [MSv]
optic nerve 12.814 0.01 0.12814
pons 18.661 0.01 0.18661
cerebellm 23.036 0.01 0.23036
thyroid 35.036 0.04 1.40144

C
1) Brain+Brain Angio B3} AALS] A7] WAMA =&
H 24 2

Rando phantom®] Brain+Brain Angio?] §2] A=
A &4 A3} optic nervex= 56,4837 mGy,
55.7287 mGy, cerebellum< 64,4337 mGy= WHom,
Z2A19] 712 A-835t A3} Brain+angio?] optic nerve
+= 0.564837 mSv, pons+ 0.557287 mSv, cerebellum-

pons+—
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Table 12, CT Scan Brain+Brain Angio measurement of Effective dose [mSv]

Brain+ Glass rod dosimeter Tissue Weight Effective Brain Effective Brain Angio
Brain Angio MGy] RPO7 dose [MSv] dose [MSv] Effective dose [mSy|
optic nerve 56.4837 0.01 0.504837 0.31312 0.29524
pons 55.7287 0.01 0.557287 0.26715 0.29164
cerebellum 64.4337 0.01 0.644337 0.28265 0.28902
Table 13, CT Scan Brain+3D facial measurement of Effective dose [mSv]
Brain Glass rod dosimeter Tissue Effective Brain 3D facial
+3D facial MGy] Weight RPO7 dose [MmSv] Effective dose [mSv] Effective dose [mSy|
optic nerve 42.2917 0,01 0.422917 0.31312 0.10782
pons 43.2977 0.01 0.432977 0.26715 0.11974
cerebellum 41,2117 0.01 0.412117 0.28265 0.11943
thyroid 19.9737 0.04 0.798948 0.63092
Table 14, CT Scan Brain+Temporal measurement of Effective dose [mSv]
Brain+ Tempordl Glass rod dosimeter .ﬂssue Effective Brain Effective Temporal Effective
MGy] Weight RPO7 dose [MmSv] dose [MSv] dose [mSv]
optic nerve 441783 0.01 0.441783 0.31312 0.08803
pons 60.3583 0.01 0.603583 0.26715 0.26448
cerebellum 56.2903 0.01 0.562903 0.28265 0.16131

0.644337 mSvZ ygkor, zFzF =2 A2l Brain, Brain
AngioBA ATH= optic nerve®] ko] k-,
Brain+Brain Angio®] E3HAR=
nerve > pons®| £9|7} wke mZ S W Ayl 7S o
< 4 AJcHTable 12).

cerebellum > optic

2) Brain+3D facial &% ZAANS] A7 @AM I&F
N 252

Rando phantom®] Brain+3D facial®] S8 AA|

=2 A3}t optic nerve= 42,2917 mGy, pons= 43,2977

mGy, cerebellum> 41 2117 mGy, thyroid grand+
19.9737 mGy 2 Utow, 2A7SAE 485t fadl

2o SPH  optic nerve:=  0.4229 mSv, pons=
0.43297 mSv, cerebellumS 0,4121 mSv, thyroid

grand+  0,79894 mSv=
Brain, 3D facialdA} A3} BrainFAR=
3D facial AAFEI}= thyroid grand’} & o= U

usrom],  zzt £zl

optic nerve,

$=d), Brain+3D facial®] &% HAR= thyroid grand
> pons > optic nerve > cerebellum 2] £¢|7} @2 1]
£ s A3t ghe 9L S U9IeHTable 13)

3) Brain+Temporal &3 ZHAL] WALA =& A%
443

Brain+Temporal®] G2 A&Fd 24 Z3} optic
nerves 44,1783 mGy, pons+ 60,3583 mGy, cerebel-
lumE 56,2903 mGy= ko, RAVERE Z-g5}o]
48 A% 5P optic nerver 0.44178 mSv, pons
L 0.603583 mSv, cerebellume 0.5629 mSvE ko
), Z}7F =& Q] Brain, Temporal A} ZI} BrainZdA}
= optic nerve, Temporal HAA} A= Pons7} =& 3t
o7 UgH=d|, Brain+Temporal?]
cerebellum > optic nerved] H¢7} We nZzS Hk=

A7} 78S AL 2= Q1tHTable 14).

B3AARS pons >
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Table 15, CT Scan Brain+3D Cervical Spine measurement of Effective dose [mSy]

Brain+ Glass rod Tissue Effective Brain Effective 3D C spine
3D Cervical Spine dosimeter [mGy] Weight RPO7 dose [mSv] dose [mSv] Effective dose [mSv]
optic nerve 19.3783 0.01 0.193783 0.31312 0.12814
pons 30.6653 0.01 0.306653 0.26715 0.18661
cerebellum 31.1033 0.01 0.311033 0.28265 0.23036
thyroid 44,9713 0.04 1.798852 1.40144

Table 16, CT Scan Brain+3D facial+Temporal measurement of Effective dose [mSv]

Brain+3D facial Glass rod Tissue Effective Brain Effective 3D facial Effective  Temporal Effective
+Temporal dosimeter [mGy]  Weight RPO7 dose [mSv] dose [mSv] dose [mSv] dose [mSv]
optic nerve 50.6947 0.01 0.506947 0.31312 0.10782 0.08803

pons 68.7333 0.01 0.687333 0.26715 0.11974 0.26448
cerebellum 61.7663 0.01 0.617663 0.28265 0.11943 0.16131
thyroid 21.4433 0.04 0.857732 0.63692

4) Brain+3D Cervical Spine £3%F FHA] HrA}A T
= 4% 2327

Brain+3D Cervical Spin9] SAZFA =4 Az}
optic nerves 19,3783 mGy, ponst 30,6653 mGy,
cerebellum-2 31,1033 mGy, thyroid grand+ 44,9713
mGy2 UEon], 2471522 A8stel §a H%e 7
3H optic nerve= 0.19378 mSv, pons= 0.3066 mSv,
cerebellum< 0.3110 mSv, thyroid grand+ 1,79885
mSvE ygtorn ZFzF =HZQl Brain, 3D Cervical
SpineHA} A1} Brain FHAR= optic nerve, 3D C Spine
AAF A¥fsthyroid grand7}b & @o® U=,
Brain+3D Cervical Spine?] E3HAR= thyroid >
cerebellum > pons > optic nerve?] H¢|7} W& u|Z S

HEe Az} 718 oS 2 919l (Table 15).

5) Brain+3D facial+Temporal E3} ZHALQ] HIAFA
W= g% 2920

Brain+3D facial+Temporal®] §2] AzgA =4 dxt
optic nerver= 50,6947 mGy, pons+ 68,7333 mGy,
cerebellumS 61,7663 mGy, thyroid grand+ 21,4433
mGy2 USkon, 2A/1EXS Agote] SAMYE 7
3H  optic nerve= 0,506947 mSv, pons+= 0.6873
mSv, cerebellume 0,6176 mSv,
0.8577 mSvZ Ugkom,

thyroid grand+

7+7y = Z9Ql Brain, 3D

facial, TemporalZdA} Z3} BrainZdAl= optic nerve,
3D facial HAA} A¥= thyroid, TemporalAA} Ail=
Pons®| FaEAE Flol w2 #OeE Ugk=tl, Braint
3—-D facial +Temporal®] E3+H A= thyroid > pons >
cerebellum > optic nerveQ] HQ7} We mZzS Hib=

23 = de 5 AUATHTable 16),

6) Brain+3D Cervical Spine+Angio B3¢ ZHAS] ®
A T 4 292

Brain+3D Cervical Spine+Angio?] &2 A=A =4
A1}l optic nerver 68,5427 mGy, pons~ 67,0217
mGy, cerebellume 61,9007 mGy, thyroid grand+
62.9647 mGy 2 Uron], AVNSAE A8t faAil
ZS 51 optic nerves=  0.68542mSv, pons—=
0.67021 mSv, cerebellum< 0,619 mSv, thyroid grand
X 251858 mSvE ygrow, ZIzZF =% AQ] Brain, 3D
Cervical Spine, Brain AngiofdA} 21} Brain, Brain
AngioZAA} Zi}= optic nerve, 3D Cervical Spine 7
AL A¥= thyroid grand FEAITF Fho] =2 o=
£F=d), Brain+3D Cervical Spine+Brain Angio®] &3¢}
ZAAF= thyroid > optic nerve > Pons > cerebellum
P We UBE W An e B& 4 UK Table

17).
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Table 17, CT Scan Brain+3D Cervical Spine+Angio measurement of Effective dose [mSv]
Brain +3D Brain 3D facial Angio
, B , Glass rod Tissue Effective ] l , l , d
Cervical Spine dosimeter [mGy]  Weight RPO7 dose [mSV Effective dose Effective dose Effective dose
+Brain Angio 9 [mSy] [mSv] mSv]
optic nerve 08.5427 0.01 0.685427 0.31312 0.10782 0.29524
pons 67.0217 0.01 0.670217 0.26715 0.11974 0.29164
cerebellum 61,9007 0.01 0.619007 0.28265 0.11943 0.28902
thyroid 62,9647 0.04 2.518588 0.63692
v. 11 &= puted tomography)Q] F7HHE 2 mSvE z3}skA] ok

A A Rl BI(ICRP) M= WA wrofof

e HERTKTable 14). AR w35

= Z71A%F(Dose equivalent) @

oA 22 9 A7)

o]o] BxL “HRAbA _1_]_-‘?_01] o5t AXNA oJsro] HbgS
FFe TES dElHer 24T

S ot ¥ A fAaleholek WA ole] o
A AFSIT Gl “Feldom BHY 4 Ut & WA

2= Ae2 o]EH} ALARA(As Low As Reasonably
Achievable)2tal &E2]9+= AR ®olQ] Jlgolt}, o)==
el AR dHAE AdE zueixe oF "Hoke
275 A7IHA H2e Ao st & 4 Qe 9E S A
;q]x% /\].ﬂﬂ JQLo i Il

S
%4 ‘jo”\}ﬁ “43'5 T A JRE] TS E4SHA
= W9l WollA Ao R sz A YRR T
AA WAL AAF ZoA CTHAAR= Ak Zo] & =
fsi 53], AR HAlA= SRR U A4
Z0F -2 ol mARE 33} Frxof Tl st SH
Al RS 2 oo Y] 2AsH Zidka) 29
2070l Agoli, saAYT Hojoje 2l i &
B7184e] 583 A== AREEI O™, neckH
?1o] |z A Ho| oiE & & ¢ U=EF e XS
ok s} 19994 European Commission] EURO|A]
W3l oTol AA 7)Fe| T 97 slo|=gkele] DRL
(Diagnostic reference levels)2 HFAMA AHAF & dxikzd
o FNE(Skull) [EAT(Effective doses)> 0,03
mSv, CT 5735 (Head)FAF] DLP(Dose Length Product)
S0 ZA 71ER] ALt 88 AF(Effective doses)
2 2mSvolQd]”, B ATAT} FHR CT HAEC]
DLP(Dose Length Product)o] wWE& Sa ek (Effective
cre) Nzel w3 8w solseal

(European guidelines on quality criteria for com-

N

u&

it
o

:L flo

doses)> 2=

R e

S50 HARA o] Eu)F] 2Fge] oyx] ARL meE
= #olARE faXsFe(Effective doses) E4 ZA]9

2% WA A7l x(specific radiosensitivity)E #E&
Sh= x2]9] 715*](organ weighting factor, Wpn& 7t
¢rsto] EAxZ 3 AvkE SHE4 734 (stochastic ef-
fects)= ZETZE Aoy}t 7|3e] A=l 2L AR
APAO] 914 S| (ICRP, Commission on
Radiological

International
Recommendations) o 4]+=
ICRP2007 New recommendations$] ICRP 103 &
F=74H(Brain), E}HA(Salivary grand)¥} L =4
Qele] 24/ 1FAE Mol TS olo] dh ¥
el delel Alme A b} Basita el
QJtH? 2007 Brenner DJ 2] &I3Lo] <JshH CT
A}i o3} o]—o] tﬂ—/\gﬂ Ea 011— XLZHFQO] H?;D] % 15~
2.0% = F7IRck BaEgnt?, £ dpeas 4
H(Brain)o|A] ©]F0]X|= CT(Computed Tomography)
AAtelA 227 e 9] 3%0) Aes 37457 fleiAl <
A =7H=2 2 YF= Rando phantom® F74+¥(Head &
Neck) 4F-8o pons,
thyroid grand)el] e AFAS A T, HAjel e
wke] faigel WalE Ane Bolol AT s
4 BrainZAAKe} Brain AngiofA}oll= optic nerveo] &
B Aol W8S & 4= S8lem, TemporaldAtol=
Pons©|], 3D facial A} 3D Cervical SpineZdAlof=
thyroid grand®] f&AF Fro] =4 yehutth
of 2= AE St (emergency) 9| CTHAL Al o
@ 909 BAE B ARkl olRelA A7t Btk
Holzxog o|Fo]l= AAF £ F=4H9] Brain+Brain
Angio®] HAF= cerebellum® 9], Brain+3D facial
AR} Brain+3D Cervical Spine?] E3HHAR= thyroid

Protection

s

zd
R A

o R

A7) (optic nerve, cerebellum,

o 1
K
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9] H9] Brain+Temporal?] ZAAl]= pons £¢o §1
A=k 7ol =4 Yelydtl Brain+3D facial+Temporal 2]
B3LAALR} Brain+3D facial+Brain Angio2] E3HA=
thyroid grand®| F-9joll F& A=F grol = Uehsdth

2 2009¢ Chiyo Yamauchi—Kawaura, Keisuke
Fujii 52| ¢A5to] ofshd #7459 32kl CT F4 AAtell
A&] AP AP routin neck CTOl HIsf Aeh=|.
2 20w ICRP 2007 ARt 7|&o| wet 3] 7449
EfoA, A Sol E3dshe HAIA 30 mGy o)/
A e & w g sk ghrka s,

2 A Ay AR A, Aol xFEe=
Brain+3D facial+Brain Angio Z3FgAMASY] FAE
phantomS o83t 2] A 74 23} optic nerve
= 68.5427 mGy, pons+ 67,0217 mGy, cerebellum>
61,9007 mGy, thyroid grand+= 62,9647 mGy= ICRP
2007 AR 7]%9] 30 mGy o= "e ARt Ut
om, %32 7}=XA](organ weighting factor, WnS Z-&
sto] fi AlSFS 491 optic nerve: 0,68542 mSv,
pons+= 0,67021 mSv, cerebellum-2 0,619 mSv, thyroid
grand+= 251858 mSve] S A&+ AT

2 Ao AR vhEat Ak

AR, CTFY WA, TR, e 34 AR
3], sefols FA|, FEvold, 271 W)l e 7t
7]t AYS AlRsHA FEstal, 2UolA dHe=w
&= o1l AAF protocol T 7HA|AL A
AlRH ol Sl

A, 29 CTH|of| =gtE oA the AH|o
A9 AlRko] it

A, FEARAE AlFoloraetdy WA obdat
oA theste & AFE el FHAEAS AR
o] EgAoR o]fojx= HAF WRie] tisto] o
7219 ®E AEskA Zt 1Y AlRtel Sl 9
o] Aol A vehd AAE St FEATAE 7
I CTe| 4 W4E 747 t=A AEstiA, Hoh &
< CT7gH|of| thsto] SmRPAM ol ot AFE
of olAl WA &S Y 4 e AIRAL 24
I ookge] Hrk FAIAQ] A7t o]fojAof & Fog
YT,

o

H]m

o

Lo

=
-

3

p S

=
o

AN

>

V. & E

1. Optic nerve?] F=7EO thd HAL Al S@Aape

Brain > Brain Angio > 3D facial > Temporal > 3D
Cervical SpineAl <92 =4 YeEhton, 234
AFS] Brain+Brain Angio2] optic nerve?d] S-gAlgf
2 o< Brain®Uhx 44,6%, Brain+3—D Facial+
Temporal @] A= 38.3%, Brain+3D Facial+Angio
o] FAE 64.3%2) Aol Z7hEIAT

2. Pons?] $aA%S Brain Angio > Brain > Temporal
> 3D facial > 3D Cervical SpinedAl 22 &7
Ueltorn, Z3HHARS] Brain+Temporal® pons2)
SaAgEe @< Brain®Uthe 55.7%, Brain+Brain
AngioAAIol= 52.1%, Brain+3D Facial+Temporal
o] HAR= 61.1%9] AgFo] S7k=| et

3. Cerebellum® §a8A=E Brain Angio > Brain >
Temporal > 3D facial > 3D Cervical SpineZA} &2
2 = yelgon, Z3HHALY] Brain+Temporal 2
cerebellum®| &AL s Brain®UHE 49 8%,

AngiodAlol=  56.1%, Brain+3D
Facial+Angio®] A= 61,1%2] AwFo] F71=|Sict,

4. Thyroid grand®] Ga&A=FE 3D Cervical Spine >
3D facialAA} o2 =] Ve, E3AL
Brain+3D Cervical Spine?] thyroid grand®] &%
Ak = 3D Cervical Spine®THe 64.6%, Brain+
3D Cervical Spine+Brain Angio@AbollE= 74, 7%2]
Hepol Z7=gle) olme] B WA WEo R
21zt A7t gRfof|A o]elo R EHiEolerhe olf=
w52 WA HAal= LHEA] AR o)t A
EEOJAAE, fFaAdERiEE A9 1EQd B9 5
Wzt 100 mSv ®9 WeollA AxF 50 mSv, RIS
U Z9] e 7F 1mSvo R Sk Qled), B dAF
Brain+3D Cervical Spine+Brain Angio E3FaARRI
7499 A A 251858 mSvE A7 Yukel w =

Z5k= Ay7E Uty E3E, whes ARSI Brain

7Aoo 0.31312mSve] TES UERi optic

nerve®] 7% 5}

As| Be| 21 AL olFolAL F98 ek

Sr3e) Quilel Aft fAMTS UW AT A

olg} AR, xlme] B ofsiA Al
4

Brain+Brain

1o o

AARE, Setols FA, 7 =
st} Aol WEage Hastom
=, ARG AGEES £ 4 =S A

2 o 2w wAsjof & Aol
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+ Abstract

Effective Dose Determination From CT Head & Neck Region

Jae-Hyeok Yun - Kwang-Weon Lee - Young-Ki Cho - Ji-Won Choi"” - Joon Il Lee?

Department of Diagnostic Radiology Chonbuk National University Hospital -
Y Department of radiological Sciences Jeon Ju University -
2 Department of radiological Sciences Daegu Health Colleage

In this study, we present the measurements of effective dose from CT of head & neck region. A series
of dose measurements in anthropomorphic Rando phantom was conducted using a radio photoluminescent
glass rod dosimeter to evaluate effective doses of organs of head and neck region from the patient.

The experiments were performed with respect to four anatomic regions of head & neck: optic nerve,
pons, cerebellum, and thyroid gland. The head & neck CT protocol was used in the single scan (Brain,
3D Facial, Temporal, Brain Angiography and 3D Cervical Spine) and the multiple scan (Brain+Brain
Angiography, Brain+3D Facial, Brain+Temporal, Brain+3D Cervical spine, Brain+3D Facial+Temporal,
Brain+3D Cervical Spine+Brain Angiography).

The largest effective dose was measured at optic nerve in Brain CT and Brain Angiography. The largest
effective dose was delivered to the thyroid grand in 3D faical CT and 3D cervical spine, and to the pons
in Temporal CT. In multiple scans, the higher effective dose was measured in the thyroid grand in
Brain+3D Facial, Brain+3D Cervical Spine, Brain+3D Facial+Temporal and Brain+3D Cervical Spine+Brain
Angiography. In addition, the largest effective dose was delivered to the cerebellum in Brain CT+Brain
Angiography CT and higher effective dose was delivered to the pons in Brain+Temporal CT.

The results indicate that in multiple scan of Brain+3D Cervical Spine+Brain Angiography, effective dose
was 2,52mSv, This is significantly higher dose than the limitation of annual effective dose of 1 mSv, The
effective dose to the optic nerve was 0.31 mSv in Brain CT, which shows a possibility of surpassing the
limitation of 1 mSv by furthre examination, Therefore, special efforts should be made in clinical practice to
reduce dose to the patients.

Key Words : Head & Neck CT, effective dose
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