A g oFghate] 2 CTR o] AHSE AP
- Q] Ak Fa F91¢) vja -

oldF
AR AN AR}

20149 79 99 FH 7 20149 8¢9 28Y 13k 4 / 20143 10€ 49 23} 4 / 20149 12€ 5 A

Ao 2P71eo] ot AezAlE Aaste] Aslad@Aoll AL HE F5 crEe Aol Fujel gk A1 29

oAl AREE=A] dolRgitt A 2 dr|de 277 Tl 284 & AFEHA A FF A (dose length
A

product, mGy*cm, ©]&} DLP) &9lo| 7153l 2-Detector ©]%+

2g 177) 71BS gado = skt ATuABe

Y AL WwEske] AAFel# Y, 2GA ARH FEG B F DLP w747 E]legiet gk, A o] V&
G, AFolE G 23, EFY(scanning) 271 B F5 23S RISk 5 CTE Aol &1€ F DLP
2k, ZdAFU AR DLP ghe] AR A 3/4 &9 sEsh= DLP 3+ 7-5+th. SPSS ver, 19,08 Al&38le] A4

A R} FHokd e A Wl 20.2%2] F2l3k DLP 3t A4S HTH707.2 vs. 555.9, p{0.001). F4% CTE 39

A 8 % DLP ghe] g

N

Q7 HokRd Thell Z2AFUHESY DLP ko] Hlae H|ES HAA(Wilcoxon signed rank test)s AAI3FAT
‘O

3/4 £9](third quartile)®] DLP k2 1036.1 mGy - cm$Jt}, &5 CTE o] Z A
A 3/4 £919) DLP §he 504.1 mGy - emieh. X9 2.F8hae] 2 CT2

o ARgshs Ak =ule] ek Fa F91ok & Apols HolA| 3

3 =EFgo] Qe I APt W FHFY
(simple chest radiograph)¥} #7523 258 3 &
FeAR FRlEH HFoA s7F vk Q7|
A Q% ABE e T Atk 8% 7IRE Tl 119
Z(pneumoconiosis complecation)?] X8 AH=S
7] AN F2 e FREgel AAHAWI,
#71 wZol ofat Al Weke ue Gespl e
a7 feiMe wsidE ZFE 95 A(high-reso-
lution computed tomography)®| AR&HTH3-5],

HAHFE CTHEHYS & FRE A vla = 7t
A7F e e 4
Hh=lo] 15 @ oFghafe Sl
g 9lal2,6,7], Holl 543] HEEa gls Udld
CT(spiral CDEY= &S J
o YT HUAT £ HAF AHEoZ WA o tigh ¢
dE 2318 S7H7IAL 3EH6,8.91.
syefsptot AN CTEo] Sla MR 3ol
we ow e ool BANE PAE 5ol
FH cTEo A 23 F9(diagnostic

a2
B oF

¢

z o
i;:
S
i
i
-3
=
ol
1o
friec)

o M

©
R

o] el

g~

A4 3
= ol

AlA A} 0] 914, wilee@hit. ac kr

A
A T FH= 21

£
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reference level)E A AsFATH6,9-11], 3FA9F, AA] <
ApolA] slaht Hojabe sl o Be wale] 97 u)
ol TR A FEe ke £ g, A7) &
fo WAl ¥ wE e s 2Bl o
% o2 adth ma, Adaie] B Fr o}
AR Eokel tigt J=dtele] AelE ofn] By ul gl

(8]

A|RHL,2], F5 CTE ol thalrf= ob27hA] Hard wf
glct.
olel, E dAFeMe eIl digk A

2212 et Ao 2 FBA A AR EE FR TR
o Aol el Ak B 29 Yol ARHER &
obw gk,

2. Alg 28

2.1 W

20124 3 A, R agr|HL 277 FolA 237]
TH(85.2%)> CTE Y 271 A2 &9 FolaL, 470 7]
H(14.8%)2 CTHA|7F AX|=o] QA &gt HAAH
237) 71#e] CTAAE 25 YA A (spiral CT)Y
2, YgdE(detector, 0|3} D) ol w2} 55 HE B5H
8 ®WH e 2tk single D=6, 2D=2, 4D=3,
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6D=1, 8D=1, 16D=3, 64D=4, 128D=3, 28z =&
(operating console) ZAFE A A} 1] F(dose-
length product, mGy - cm ©]3} DLP) &¢<lo] 7}53%+
2D0)%e] 1778 71l AXE AR vhs o= §he]
ot oy o] CcT#e AA7F AXd 7de A9 o
Aol A AHEEE AATHE o= 5

2.2 W

1) 8% CTH

AT A7 B-S 2012 5LHE 8Y Atolo] A A
TAZE skl xFol# Y (surview), ZFA AHE-
A, 32 (pre-, post scan) ¥ & DLP & 242} &<elst
Stk 7t 71 & 3l A okea) s gate s o
R, HAAHE(o]F, ve], #5427 5= ds Za2s
Ayeels Selshelnt.

Table 2. Protocol of Surview and Scanning and Reconstructed Images.

ZFARARY, o], 31%), E&(scanning) ZA(FAQL,
WARF, ZAPRY/AE=EARE- AT, 457 (thickness)
\;_l itl)\]-E"]?:]'(inCrement), l‘qi], 5]'oﬂLj___E:_(’d.Xi’cll or Spi'

[e] ‘E [}
ra)), 94 5 2AATAE Gl A (nterval) 2
A, AR G, AA G A Ao, Hokdd He

Table 1. Diagnostic Reference Levels for Adult Chest CT.

=7} CIDI, (mGy) DLP (mGy-cm)
et o 30 0
UK, 2003 14 580
Germany, 2006 10 345
TAEA, 2006 9.5 447
Korea, 2009 15 550
Greece, 2011 - 9.72

CEC=commission of the european communities. CTDI,=weighted
computed tomography dose index, mGy. DLP=dose-length product. This
table was referenced by Goo, 2012[9]. "effective dose, mSv.

o Surview Scanning Reconstructed images

Institution Le Thickness/ Thickness/ R

(channel) | kvp mA ngth View' kvp mAs ©58 Pitch 55 ecc?n—§ No®

(mm) Increment (mm) Interval (mm) struction

An(16) 120 30 400 1 120 AEC 2/1 0.688 5/5 ACS (63817)

140.7

Ns(16) 120 10 500 2 120 AEC 3.75/3 1.375 3.75/3 AC .7

_ 70.7

Th(128) 120 30 450 1 120 AEC 1/1 0.985 5/5 A 15

112.7

Ss(128) 120 30 512 1 120 AEC 3/3 1.200 3/3 AC,S 8.6)

_ _ _ 47.3

Dh(4) 120 10 430 1 120 AEC 7.5/7.5 1.500 7.5/7.5 A 6.1)

) o= e 66.0

Sc(128) 120 30 500 1 120 AEC 5/5 1.173 5/5 ACS G.6)

- 94.0

Ys(4) 120 50 512 1 120 90 3/3 5.000 3/3 AC 8.7

_ _ . o o 74.0

Nb(4) 120 50 500 1 120 AEC 5/5 3.500 5/5 A 2.0)

- - 69.7

Yw(6) 90 30 400 1 120 AEC 5/5 1.000 5/5 A 10.4)

- 63.7

Js(64) 120 10 450 2 120 AEC 1.25/1.25 0.984 5/5 AC .0)

G | 120 10 350 2 120 AEC 5/5 0.984 5/5 ACV (6;'93)

_ _ 62.3

Mk(64) 120 30 450 1 120 AEC 5/5 0.515 5/5 AC (15)

+ _ _ e e 72.3

Yn(16) 100 10/20 450 2 120 50 5/5 0.938 5/5 A G1)

107.0

Br(64) 120 35 512 1 100 AEC 3/3 0.600 3/3 AC 6.6)

. 44.3

H;j(2) 130 30 512 1 130 AEC 8/8 1.800 8/8 A G.1)

Hk(2) 130 30 512 1 130 AEC 8/8 1.800 5/4.7 A (??2)

- 69.3

Hs(8) 100 10 550 2 120 AEC 1.25/1.25 1.350 5/5 A 21

AEC=automatic exposure control, No=number of images. Top or lateral view. 'top/lateral, “number of images, data are expressed as mean

(standard deviation), ‘A=axial, C=coronal, S=sagittal plane, V=volume rendering,
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Zol, A+ o 85 W (axial, coronal, sagittal
plane, and volume rendering)-& &2lstict, AA| 4+
(total images)H 9= “A FARE niA= JA7FA] =
W ZAo]"ar, HlokdH(parenchymal images)H Y+ “H|
Hol A== g 70 9 QFFE vhAY Hopr) Hole
& 7N okl W7 Lol ek

3 AN

FF CTE YoM &Ile F DLP g, 23AFHAZ
9 DLP k9] 43EA A(ascending order) 3/4 =% (third
quartile)e]l 8j@&l= DLP k& T-ate] 9] Hek haL
T9(Table 1) ¢ vkt AA|Gd3 FlokRd 1+
of @FHolet 2GAFYAEY DLP ghe] HlalE= H
24 HAA(Wilcoxon signed rank test) S AAISFACH
BE EARAL SPSS ver, 19.0(Chicago, IL, USA)S A&

sheict.

Table 3. Dose-length Product according to Scanning Mode.

4 917 ge|
B ATE 98 AR2A AT 2 Ao A 478
)4 2] 9] 913] (Institutional Reviews Board)9] <21 #

skt

—

3. 2%

31 35 CTE29 2 9% g5 =4

A 1778 713 FAA AXFe|F G oA A
120 kVp ARg-7]1¢o] 127] 7]13(70.6%) 0.2 7} wek
a1, 130 kvp2}t 100 kvpe 22} 270 713, 90 kvpe 10
71&e]AtH(Table 2). #AFE HA 10 mAolr i
50 mAollA] ARgEEaL QIlar, HX|Fol#H IS AWM (top
view)d} =W (lateral view) 23] 3= 57 7]HollA
17} 7132 10 mA®} 20 mA 747} ohE #HR/E ARS8
I YAt fAFe|E Hole= HA 350 mmol|A] il
550 mm HL] A ARESEAL QISITt

Institution Dose-length product (mGy - cm)

(channel) Surview Axial Pre-monitering Monitering Pre-scan Post-scan Total
501.6 509.8 1011.4

An(16) ) ) ) ) (17.0) (21.6) (38.5)
‘ 333 355.4 688.4
Ns(16) ) ) ) ) (72.5) (93.5) (165.9)
40 5255 580.9 1110.4

Th(128) (0.00) ) ) ) (19.9) (37.0) (55.7)
270.0 2727 542.7

55(128) ) ) ) ) (14.5) 13.9) (28.1)
100.8 225.4 2253 551.4

Dh4) - (13.4) - - (36.8) (36.9) (87.2)
45 612.1 612.1 1228.7
Se(128) (0.00) - ) - (149.4) (149.4) (298.9)
224.0 252.0 476.0

¥s(d) ) ) ) ) (38.6) (51.5) (90.0)
429.8 429.8 839.6
NbE) } } ) ) (117.3) (117.3) (234.7)
5513 551.8 1103.1
Yw(6) ) ) ; ; (66.0) (64.3) (130.3)
5.3 220.5 178.9 220.5 625.2
Js(69) (0.75) (47.8) ” ) (29.2) (47.8) (125.1)
A 237.8 276.8 514.6
G649 i i ” ) (37.4) 43.7) (81.2)
563.9 562.5 1126.5
Mk(64) - - - - (167.0) (164.7) (331.8)
154.7 154.7 309.3

Yn(16) : : : ) ©.1) ©.1) (12.2)
Br(64) 6.3 ) 1.0 5.33 303 2727 588.3
(0.58) (0.00) (4.04) (29.6) (7.4 (64.5)

‘ 167.0 171.7 338.7
H2) i i ) ) (32.1) (33.5) (64.9)
133.3 138.7 272.0

Hk(2) ) ) ) ) (24.0) (31.5) (55.5)
i 505.4 519.1 1024.6
Hs(8) i i i i (31.9) (27.9) (13.3)
ol 5.0 160.6 1.0 5.3 348.0 359.1 727.7
O (1.0) (72.7) 0.0) (4.0) (172.4) (173.4) (333.9)

Data are expressed as mean (standard deviation).

JOURNAL OF RADIATION PROTECTION, VOL.39 NO.4 DECEMBER 2014 208



ol : xlF e FH CT A

Table 4. Difference of DLP between Total and Parenchymal Lungs.

Institution (channel) Length (am) DLP (mGy - cm)
Total Parenchymal Total Parenchymal Reduction, %

338.3 255.0 1011.4 761.2 24.7

An(16) (15.3) (18.0) (38.5) (10.2) 1.9)
‘ 419 267.0 688.4 4385 36.4
Ns(16) (7.1) (28.6) (165.9) (115.3) 4.3)
356.7 288.3 1106.4 896.9 19.1

TH(128) 7.6) (11.5) (55.7) 97.0) 4.9
‘ 331.0 246.0 542.7 402.3 259
55(128) 29.1) (44.8) 28.1) 61.2) ©.2)
347.5 302.5 450.7 391.7 13.1

Dh(®) 45.8) 45.2) (73.7) 65.3) “4.1)
325.0 278.3 1224.2 1068.2 13.8
Sc(128) (18.0) (37.5) (298.8) (379.4) (15.8)
e 288.0 247.0 476.0 406.9 14.3
(26.2) (14.2) (90.0) (73.1) (3.7)

Nb() 365.0 271.7 859.6 632.2 25.6
> (10.0) (38.2) (234.7) (150.5) ©.4)
) 343.2 238.3 1103.1 768.7 293
(52.0) (30.1) (130.3) (96.5) (14.5)

s(64) 313.3 260.0 399.4 327.7 16.5
J: (25.2) (22.9) (76.6) (17.4) (11.3)
X 321.7 286.7 514.6 462.2 10.7
<6 (14.4) 5.9 81.2) (101.0) 5.3)
306.7 248.3 1126.4 902.3 18.9

Mk(64) 7.6) (11.5) (331.8) (208.2) 5.6
356.7 2733 300.3 237.0 234

Yn(16) (15.3) (12.6) (12.2) (10.1) 0.3)
318.0 262.0 575.7 474.1 17.9

Br(64) (19.7) (40.3) (66.9) (88.5) (8.9)
Hi(2) 342.7 289.7 338.7 286.1 15.4
) (34.5) (30.6) (64.9) (54.9) (3.2)
300.8 267.9 272.0 2425 11.1

Hk(2) (53.4) (53.0) (55.5) (55.2) (3.6)
Hs(8) 341.7 250.0 1024.5 751.1 26.6
(10.4) (27.8) (13.3) (99.1) (10.5)

ol 336.2 266.6 707.2 555.9 20.2
(37.2) (31.2) (344.9) (273.9) 9.7)

DLP=dose-length product. DLP of prenchymal lungs was only included pre and post scan, Data are expressed as mean (standard deviation),

‘P-vaue was less than 0,001 by calculating Wilcoxon signed rank test,

B Zoo] BAte thEE 120 kvpE ARE3laL 91

(1478 71, 82.4%), 130 kVp 278 71, 100 kvp 17)
71@oA ARESEAL IATHTable 2). =FX#(mA X
sec)= 271 71#E ALt yeA] 157] 7132 A=

ZX 2 (automatic exposure control)S ARSI AR
ot 5 HA 1 melA HL 8 m HE 7H
o] AleEHE TAE 5 mE 67 7)ol ARESEYT)
AL 1) 7138 Asta #JFA} L =
S ARESEL AT FA= HA 0.515 oA Har
5.000 HJA ARESFAL STt FIHAe ZET|H
o] WAy H2Ag AMSstaL AL 7H 7|2 T

(axia)& F7F=2 Z4(Dh 7] '5}3’— Ak oY HEk
LH;(] ol.o
50 s Hde BEY s S AT

ATH(Table 2).
AR A, 2E 78

o] 7|EH o7 FHAFS A, 2-dimension T4
HRGES 3 A, S

A (reformation)sFe] & ANEA S} 7+A
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mension E-F %4 (volume rendering image)& 171 7]

BolN oo AT . sk 1A

2t dolxl P S AA FFS 76.UH0HY] 44.3-
140.7) STt

3.2 B CTEY E=o wE d%

x| 7Fo|&] DLP Zre 47 7)dolA ol 7153kl

i, FHEG 20 78, 2ARYUE EEGe ) 71
oM Ble 4 QArH(Table 3). $Jx|ol&de] Ht
DLP %2 5.0 mGy : cm ((FH$] 4.0-6.3) o]t} S=HE
gL 27 7)ol A H DLP &2 160.7 mGy - cm©| ]
. ZGAFY T2 CT number (hounsfield unit)
o] Hiax S d7] {g EUH " (monitoring) &Y
< R 71eARE AAEkaL A, ARUEE
(pre-monitoring) 1,0 mGy + cm, FYEH 5.3 mGy - cm
ojgitt. =AFUAEGe] Hit DLP 2 348.0
mGy - cm (9] 118.0-784.6), ZAAFYTHAL
359.1 mGy : cm (H$] 119.0-784.6)2 F+ &

-ﬁ

0l & =)
HT 2
7

{boll &



zpolE Holx] okttt AA| HT DLP #7277
mGy - ecm (H$] 272.0-1228.7)°]ch

3.3 A Fd3 Hokd’d el DLP # vl

AA G HFZolE 336.2 mm (HY 258.0-438.0) %
2, #opd Hadol= 266.6 mm (H$] 195.0-345.0)
o|AtH(Table 4). @A G d ZAold thgh Hit DLP e
707.2 mGy - cm (H$] 237.0-1569.2) 3L, Hokdd 2
olol] that Hit DLP F 555.9 mGy ecm(H$] 205.9-
1475.3)2 20%%] DLP Zto] o34l #243kdct
(p<0.001).

3.4 &% CTE9 3/4 ] DLP &

FH5 CTZEJolA g1 F DLP gke] FFAE 3/4
=919 DLP Z+E 1036.1 mGy - ecm$JtH(Fig, 1), AA|
i DLP FES 727.7 + 333.9 mGy - ecmQQL(H ¢
237.0-1573.7), WM& = 25% 495.8 mGy - cm, 50%

3rd quartile:
1,036.1 mGy*cm

|

Frequency

a3

f .HHH-HHHH

T T T T
200- 300- 400- 500- 600- 700- 800- 900- 1000- 1100- 1200- 1400- 1500-
299 399 499 599 699 799 899 999 1099 1199 1299 1499

Total dose-length product (mGy=cm)

Fig. 1. Diagnostic reference level from total dose-length product
(mGy*cm) in chest adult CT.

| 3rd quartile:
| 504.1 mGyxcm

12.57

10.0

Frequency
~
P
1

—

T T T T T T T
100-199 200-299 300-399 400-499 500-599 600-699 700-

Pre-scan dose-length product (mGy=cm)

Fig. 2. Diagnostic reference level from pre-scan dose-length product
(mGy-cm) in chest adult CT.

ol44 : s ackeat 7 CT A%

615.4 mGy - cm, 75% 1036.1 mGy - cmo|c}, FH
CTE Y] =JAFUAZ AN gle DLP 3he] 3k
A 3/4 =19 DLP #h2 504.1 mGy - cm{tH(Fig.
2). AA| G DLP #-2 348.0 = 172.4 mGy - cm$2L
(M9 118.0-784.6), WMEL] 4 25% 203.3 mGy * cm,
50% 284.0 mGy - cm, 75% 504.1 mGy - cm©]JQt}.
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vich 27 AREE AET o= o] Ba171"
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BEgol= Ul 713E AL(100 kvp)dkal 120
kvp o]’de] nFAZGS ARSIl USlth o]He] AT
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ojg] 71A] WHo] A= QleH6, 7.
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ATH. 27H 7]“4(An Ns)-o— g_r:ry;ﬂ EE]- FAS
Ho] ZGAI7HE 7 AR 1) E

Z= 9t} Kalender S{18]2] oq:rLOﬂH e %L 40 Vo),
34 0](310 )2k FJFAIG m)= LAskAL, AR
L 7122(165 mASA 110 mAR) Al7EA AAHele 5
moA 10 mE 2v] Z7IAA X2 v 2 AHS
o FrEAF] 7.1 mSvollA 2.4 mSvE FH4=(66%)3}

\__

i
°x
oft
@)
;-]
i3
o2
rlo

Z CTEY ®r} 24% F7E AP

2wl Hes), B AeEAAE LE 7)ol
A CrEge AAska Qe 1) ge $8a
3 %9 CrEgS F7h2 YAlska glgieh. 2D E 3D
o ATH L Q] Sl i crEdel Ba
AN SH B Be ol s JjBe 2ol U
Y cragom s WEAFE 371 A2 Bast ¢l

ok WE Al 208k 3D AT ol Basted
Pyoz Qe Wart Yo o val Ava)

Al 3‘401 =R Z¥7l oﬂ
=7} A7IAl €eH20,21], H f&?oﬂﬁ—t« A
gk FopP NS ANS W 20.2%2] dEFFEA(DLP
707.2 vs. 555.9; & 12.0 vs. 9.5)2 7FAYTt u}t
A, A& o] ohd Ao g HHE 93 4
A7 e FHokdAl whe AL F gl Bro] ol
TS Ao 2A IR diFgtaol 719 = s A

(o
of o
el
)
e |
v

EE 2 719 goge] BT
st AgEiglel S5 QPyurt gl Bshn Qo] At
ARE) S EA S BT adle] | 4 gtk &,
Y5 gl A} 1125 Aske B FITA)
Ageiglel Wag Aoz weke

AR 170 718 FolH ) Ade DLp gk st &

7 Aol Pt @7 A% @ grelsha glgleh DLP
A shel Belske jghel SelshA e jhst G
DIP o] A% £ el e SIsivh6s0 3t
167.4 vs, 780.81388.8, p=0.305, Mann-Whitney 7374).
whebd], AR DLp S 321 g Spdehs A 4as
A% Ble qe As oA, E A A
oA -2 CTHY A= DLP Fholl tish 7HdS
8] Al Fekar glo] &5 CTSSLOﬂ Adkde]d glo] &
Ak AN nlgo] dad Zow wckdEd

Gl ghEorolA CT# G & WAk 9F2 e
AP el wlsl Eauel, 7 yeprith e zALE S
FEM G 3/4 oM A Fa #9115 DLP hoR
AR ETHIl T elM= e det Bo Bl =
2 20000 HI[1013 vF AL, FAH] WHEE o

il
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SolAA] eskeh. AR Aek B3 E9lE o
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Radiation Dose using Chest CT for Patients with Pneumoconiosis Complication

- Comparison with International Guidelines -

Won-Jeong Lee
Department of Radiological Technology, Daejeon Health Science College

Abstract - We report here on the results of evaluating the radiation doses using chest computed tomography (CT) for patients
with pneumoconiosis complication. For the first time, we visited the 17 MIPs to evaluate the dose-length product (DLP,
mGy - cm), CT unit, and protocols of scanning and image reconstruction those is routinely used for treating patients with
pneumoconiosis who have complication. All statistical analysis was performed using the Statistical Program for Social Sciences
(SPSS ver, 19.0, Chicago, IL, USA). Mean of total DLP was 727.7 mGy - cm, ranging from 272.0 to 1228.7 mGy - cm. DLP
from obtaining parenchymal lung images was significantly reduced than that from obtaining total lung images (555.9 vs.
707.2, p<0.001). Third quartile of total and pre-scanning DLP was 1036.1 and 504.1 mGy - cm, respectively, Chest CT
radiation doses for patients with pneumoconiosis complication are similar with korean diagnostic reference level as well as
international guidelines.

Keywords : Chest CT, Diagnostic reference level, Radiation doses, Patients with pneumoconiosis complication

JOURNAL OF RADIATION PROTECTION, VOL.39 NO.4 DECEMBER 2014 212




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




