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Characteristic of Coils According to Volume in Case of Embolization of Cerebral

Aneurysm
Ma-Ql, WEST T
st dstu Y gdelsha, exoista WAk ke

Soo—In Chae(cj09142@naver.com)’, Chang—Moo Baek(white2pro@sogang.ac.kr)”,
Jeong—Koo Kim(jkkim@hanseo.ac.kr)™

AT 20109 39HE 2011 997k HEHRE HY ol W 32 & hxd+S A8t
A We 5389 A5 o WU Ao nE 22U do] 5A4& Bt ¥
o das ABg g2 Hemi tate] EFAnd7|HoR Ad&
A T FUe] AH L LolE Fate] AHEeS Atk HE
6mn ©] 3ol A= 43.1143.11%, 6~10mmell A= 36.07+2.03%, 10~15mm ©]/3-2 40.91%, 20mn ]’
%65 YEhel Aad A& FARE A5 eIt HEsm R Feel T glo] Al
Z o] E}% ia‘ Zol= A 0.25mme] 3 7HA] ZAE AR 749 20~100mme] 1nm' & 0.65em® ZAFE A
t}. saccular type?] aneurysm volumedl] AF&-g 7-9- 20~150mn9] 1mm' B 0.62cm, multi lobulated type
9] aneurysm volume®] AF&3F % 20~90mre] 1mn ZF 0.60cm=Z FAME AT

A

= oot K
oo 2ol re

fr to my Hu
> oo

=

A

XN
s

rlo tlo é

e\

I
ol &
pa

A0 | SR | B AR | AN RIS | U0 |

Abstract

This study presents the assessment results of coil length characteristics according to the
volume of cerebral artery among the inpatients that received angiography and coil embolization
following intracranial aneurysm from March, 2010 to September 2011. The volume rendering
method was applied to the patients that received embolization to their cerebral arteries to obtain
volume measurements. After coil embolization, the volume ratios were calculated with the
volumes and lengths of coils. The embolic volume ratios were 43.11+3.11%, 36.07+2.03%, 40.91%,
and 38.25% when the aneurysm sizes were 6mm or less, 6~10mm, 10~15mn and 20mm or more,
respectively, being similar to the recommended volume ratios. Regardless of the types of
aneurysm, the coil length according to volume was 0.65cm per lmm' of 20~100mn’ when one type
of 0.25mm diameter coil was used. They were 0.62cm per 1mm of 20~150mm when one type of coil
was used in the aneurysm volume of the saccular type and 0.60cm per 1mm of 20~90mr’ when one
type of coil was used in the aneurysm volume of the multi-lobulated type.
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o . Aneurysm shape Male Female Total
Aol A et AH L WFuFe) F3to] Y A9 3% Saccular 12 21 33(62.26)
ol do|uks tjelste] A &S 817wl $27) Multi-lobulated 8 8 16(30.19)
L _ _ Fusiform 3 1 4(7.55)
DAY dolg SAsh= A4 44 Al w Total 53(100)
g} exp7b EAE 4= 917 wiioll HE o] AAS 2
A Gdellde e il EEUCE ZIHe Rt wEuge] Ay AAS 7|F202 3 272 200m
?‘6‘]'33\‘:} }ji;ﬂ% %‘_-EJ- '—EIY‘ }]\:]]—O]j]]\r__]_ i%q Xﬂx%]i]' ‘t‘:]% Oﬂj‘i %mmmﬂ_;q T;]_o};a— /\/\1 i7]°ﬂ = l‘f*i‘—’ 0~5
N2 o] AAS Hlwale] A H A Lalodrh(Al
U—u‘l‘l"q] xﬂx"l = H] 70]'04 }—‘77& ZHZ“IEE :VLO]'%\ 2] 1 —_— %’X]— 31:5]’ o:]z}_ 10%2‘; 24.53%’ 5““10[HH194 T'\i_}—_
= 1} juz] =0 BT
EmbolizedVol. — Vol. of Emholized coil (1) = 92 189, oA 17TH o2 66.U%E 7MY =2 &3
' Vol. of Aneurysm 5 YeERZiom, 10m ol HEHRE o

m. 2 ot
HeUFE g e 34+ 3 P8 A
gato] 7Y MHeg AAIg 32} 539 AR EEE
33A|H-E] BAZIA = HFat AR 5E.73AIH e E2b
7} 23, AAA7F 309 o] ATk, 50t FA7t 8%, =}
7} 108 0 & 3396% 7M=& IYMAE Al
& A|5}5100, 30010] ¥l3te] 50~60the] % A
= AlE EEF EdTHE 1
H 1, oo M2 IUMMs AN B2
(E, %)
Agelyear) Male Female Total
30 5 3 8 (15.09)
40 4 3 7 (13.20)
50 8 10 18 (33.96)
60 5 8 13 (24.53)
70 1 4 5 ( 9.43)
80 2 2 (3.77)
Total 23 30 53 (100)
67(20.19)9] Aol A 271 o] o] thakA ] EW R

7k BEsom KEufe] wegol uel v Az
saccular shape® A7} 129, o=} 219 o2 743
=0 Byl 6626%, multi-lobulated shapes FxFeb
o]z 248 0.2 30.19%, fusiform shape FAI3H, <
A} 1M o2 7T5%2 7P vre B e Jelyo[E 2],

943% %= YEebTY,
m= YERSATH A 3],

HEwlR Ao Hi A7]E 671

B 3. HSUE 37l0 hE EF

(%, %)
Aneurysm Size(mm)  Male Female Total
0~5 3 10 13(24.53)
5~10 18 17 35(66.04)
10¢ 2 3 5( 9.43)
Total 23 30 53 (100)

HEmFo] whAl Bl Ax gl A Pl 207, of
AL 25O 2 3491%E T3-S WAL 41, o7} 49
1509% %2 A= =3to] =& H|FE AX AT E 4.

I 4. CSUF YN 2o ME ER
(H, %)
Location of aneurysm Male Female Total
Anterior circulation 20 25 5 (84.91)
*A-com 12 6 8 (33.96)
Distal ACA 1 2 3 ( 5.66)
MCA bifurcation 4 3 7 (13.21)
MCA other 1 1(1.89)
ICA bifurcation 2 4 6 (11.32)
P-com 8 8 (15.09)
Paraclinoid 2 2 (3.77)
Posterior circulation 4 4 8 (15.09)
Basilar tip 2 1 3 ( 5.66)
PCA 1 1(1.89)
PICA 1 3 4 (7.55)
Total 53 (100)
*A-com, anterior communicating artery; ACA, anterior

cerebral artery; MCA, middle cerebral artery; ICA, internal
carotid artery; P—com,posterior communicating artery; PCA,
posterior cerebral artery; PICA, posterior inferior cerebellar
artery
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=R 7)) wE A AHE-S 6m o] dtoll A

= 4311£311% % YEp o 23 3~4mol| A 214
&0l Mg =A 4622%% YERALL 6710mol A=
36.07+2.03%°1™ 8~9mmell A 34.04% = 71 s A4
&5 Ytk 10~15mE 4091%, 20m o] Aol e
38.25%5 UEITHIE 5.

# 5. XSUE I7]0f WE MM HHE

Mean percent packing

Aneurysm size(mm)  Mean size(mm) volume(%)
2~3 2 40.00
3~4 3.55 46.22
4~5 4.52 41.66
5~6 5.33 40.59

43.11+3.11
6~7 6.50 38.10
7~8 7.31 34.69
8~9 8.30 34.04
9~10 9.60 35.80
36.07+2.03
10~15 12.18 40.91
20¢ 20.20 38.25

HeadFel AY wE Ad A4E&LS aneurysm
volume 80~90mmell A 3589% % 7F W& A A &S 1}
EF 3L, aneurysm volume 20~30mmell A 40.35% = 7}
=S ARES Btk HeWRe e AFES

37.88%ATH & 6.

H 6. HSUE MM WE MM XS

Aneurysm Mean percent packing
volume(mm) Mean okme(=) Volume(%)
20~30 24,57 40.35
30~40 34.55 38.63
40~50 44.50 38.16
50~60 54.33 38.72
60~70 62.20 37.50
80~90 82 35.89
90~100 94.75 38.47
100~200 152.00 36.85
200¢ 648.00 36.31

37.88

HedFe] AHo wE ZY Zole 17.71en oAlA
261.75cm & AF&EF o gk 719 =Y (A7 0.25mm)

S AFE-3F Z9-(aneurysm volume 20~100mm) <] 1mm' &

U] Ft Aol 065em= ZARE ATHE 71.

H 7. HSUE Mo 2 IY Zo|

Mean percent

Aneury-sm Mean coil  Coil length per

volume Mean packing length volume fmm
size(mm) volume
() ) (em) (em)
0,
20~30 24,57 40.35 17.71 0.72
30~40 34.55 38.63 22.64 0.66
40~50 44.50 38.16 26.50 0.6
50~66 54,33 38.72 34.33 0.63
60~70 62.20 37.50 40.40 0.65
80~90 82 35.89 62 0.75
90~100  94.75 38.47 51.25 0.54
0.65
100~200 148.40 36.85 81

200¢ 648.00 36.31 261.75

* Aneurysm volume 100m 2 M|Q[(TL Z1Z0| Tst (x| ot A|
2l)

Saccular type?] aneurysm sizedl] w2 A2 Zﬂ@.
& 3799t334% 2 YERtom 4~5melA 7MY F
AAEQ 41.34%5 YEFAI, 9~10mel A 34.65%=
7P v AHES RATE 8l

Multi lobulated type®] aneurysm sizeol| w2 A7
A &L 35.93+4.06% = EFSE O™ 2~3mol A 7H
2 AAEQ1 40.00%5 EFLAL, 8~9mell A 31.87%
2 7P e A S-S BTk multi lobulated type®]
aneurysm sizedl w2 A7 A4 &2 3593+406%=
el saccular type®] aneurysm®] packing volume®]
o F2 2o YeheHE 83 91

¥ 8. Saccular type®| aneurysm size0f [ME MF

HHg
Aneurysm size(mm) Mean size(mm) L2 S e s
volume(%)
3~4 3.70 37.15
4~5 4.48 41.34
5~6 5.08 40.59
6~7 6.49 38.88
7~8 7.39 37.11
8~9 8.45 35.13
9~10 9.70 34.65
37.99+3.34

* Aneurysm size 10mm¢ 2 M2 ZIZ0| s} x| ot M)
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H 9. Multi lobulated type2| aneurysm size0]| 2
MM XX

Mean percent packing

Aneurysm size(mm) Mean size(mm)

volume(%)
2~3 2.00 40.00
3~4 3.48 35.44
4~5 4.60 36.18
5~6 5.79 38.90
6~7 6.45 37.72
8~9 8.00 31.87
9~10 9.55 38.25
35.93+4.06

* Aneurysm size 10mn { 2 MQUZY =Zo| T3t x| Lot X2

Saccular type2] aneurysm volumeol] W& 57 o]

= 19.00cm °l4 80.00cm & AHEsIR e, & 7}#]e] =
(A% 025mmE AHESH 7 $-(aneurysm  volume
207150mm) <] 1mm' G ZLe] F Aol 062em=E A
= AHE 101

¥ 10. Saccular type®| aneurysm volumed| 2

Iy o]
mm*

Aneurysm Mean Mean coil Vglpur:,illq

o L=

volume(mm) volume(mm) length(cm) 2Zoj(en)
20~30 27.00 19.00 0.70
30~40 35.25 22.38 0.63
40~50 45 28.75 0.63
50~60 54,33 32.94 0.60
60~70 60.33 39.33 0.65
90~100 94,75 59.50 0.62
130~140 136.50 79.00 0.57
140~150 146.00 80.00 0.54
0.62

* Aneurysm size 200mr ¢ 2 MQUZ L XIZH0| Tt E|X| ot M2l

Multi lobulated type®] aneurysm volume®l w2 3
4 Zol= 14.00cmoll A 48.00cme AH-&-3F o, &k 7}
29 FA(AE 025m)S AHES 7 $-(aneurysm
volume 20790mm) <] Imn' & ZL9] Ht Zol& 0.60cm
2 2AE AT E 1]

E 11. Multi lobulated type2| aneurysm volume
of w2 32 Zo|

Aneurysm Mean Mean coil Volume {m
volume(m)  volume(mm)  length(cm) g 3ol Zoj(cm)
20~30 22.75 14.00 0.61

30~40 32.67 20.33 0.62

40~50 43 25.33 0.58
50~60 54.33 32.94 0.60
60~70 61 39.00 0.63
80~90 82.00 48.00 0.58

0.60

* Aneurysm size 10mm { 2 MUY XIZ0| Trus} x| ot HQ)
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TR HU A4S 7IFe® 3 2715 2.00mmol A
2020m7HA] thekaklal, 5~10me] HE7F E=okom,
FNZE W s o] A F9lE o (80~85%)©]
Ayvgs £3] AW} P-com 2 junction, A-com
2 MCA bifurcation o4 A} YA 15%+=
Basilar bifurcation, PICAG 9] $3|&38hol| 4] Ay gic)
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mm~15mme= 40.91%, 20mm o]/l A= 38.25% S UEF
o} 6mn ©]3}F 2 size] HEWFOlA AH &) FA
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HEFe] AAe] wE FY Aole 17.7lemollA
261.75cms AHE-stF o™ A7 0.25m §F 7 ZUS
AFE-3 7 $-(aneurysm volume 20~100mm) <] 1nn'd =
o] Hyt Zol= 06bemZE FAE A Th

Saccular type®] aneurysm sizeol] ©Hg A A A&
& 37.99+334%= YEREC T, multi lobulated type®]
aneurysm sizeo| T2 A7 A4 &2 3593+4.06% =
Yeh} saccular type?] aneurysmo] A4 -&o] £4 H
7FE R Saccular type®] aneurysm volumeol] w2
2ol 19.00emol A 80.00eme AH&s e 274 025
m ¢ 7H] ZYE AMESE 7 $(aneurysm  volume
207150mm) 9] 1mm' & L] Hat Zol= 062emzE AL
o multi lobulated type2] aneurysm volume®l]

2 7Y o= 14.00cm oA 48.00cmeS A3k o
v A7 0.25m 3 7FA] ZLS AME-3 A 9(aneurysm
volume 20790mm) 2] 1mn' & 2L 2] Hit Zo]= 0.60cm
2 A ek AFsi AAE ol Y
Jo]7} ARR-HTHH Fhate] AAA S o = Q)

)

Y Adde) 72 Ane &

N
oo

farr
o

AT 33 S elA 1Y ANEE AB
SRk Yo @ A, Bl 479
A shrks A

al =
FEE =o7] S8 ¢ @
Aol A%

k)
o
N
)
X
ST
30
N
=
>

o,
nj
il
o —»
o
—().L
=
Aui
ru

aneurysm volumedl] 2 5 Zo| S v]g] o F3h=
b o 2 7|2 A8 &89 Jo® Alsdrk

V.2 B

2} 539 S oz HEuie] o] BEHU
2] 719 (volume rendering method) &2 A %8 -3}
oy, ZY MAES AT & Id AH © do|g

Fool AMEE AsL 1Y Aol B

120y
o
1Y,

et 2o ARS 22 & 9ol
1 ¥ Fo5e] 27)e) ahe A A%&L 6mel sl
A= 4311£311%, 6~10mmol| A= 36.07+2.03%,
10~15mm+= 40.91%, 20mn ©]/gdell A= 38.25%= L}

Bt
2. HEHe] Fejo] 7 glo] Al we w1 2

ol 1mn F 0.65cm= YERSTE

3. Saccular type?] aneurysm volumeol] w2 57
ol ¢ 719 ZU(H7A 0.25m) < Mg 7
(aneurysm volume 207150mm) 2] 1mn' & 0.62cm=
e

4. Multi lobulated type2] aneurysm volume®] w2
Y o= g 7k ¢ A (A7 0.25m)E AF &
3 Z4¢(Aneurysm volume 20~90mm)e] 1mn %
0.60cm=z “ERTY

K

oy

g

(1] 4718, A9, 23], JFPARI ] Dz,
pp.210-215, 2004.

[2] A. Molyneux, R. Kerr, I Stratton, and P.
Sandercock, "International ~ Subarachnoid
Aneurysm Trial (ISAT) of neurosurgical
clipping versus endovascular coiling in 2143
patients with ruptured intracranial aneurysms:
a randomised trial,” Lancet, Vol360,
pp.1267-1274, 2002.

[3] W&, "ol Al HEHFe A5 7Y
AAEI F942E2 Ha”, Neurointervention,

Vol4, No.1, pp.1-5, 2009.

[4] $-=3], A=, BH 9, "HsHFe iy

=]

Az pey mUs AR Awy A

=

)



254 3$=ZHESS|I=2X '12 Vol. 12 No. 7

Neurointervention, Vol.1, No.1, pp.1-6, 2006.
[5] A. G. Oshorn, "Intracranial aneurysms. : clinico-
pathologic correlations. Part I: Vascular Lesions
and Degenerative Diseases, edited by MN
Brant-Zawadzki, BP Drayer,” pp.21-22, 1995(4).
[6] S. H. Lee, D. H. Han, and J. S. Kim, "Clinical
Analysis of Intracranial Aneurysms,” Journal of
Korean Neurosurgical Society, Vol.18, No.3,
pp.389-399, 1988.
[7] 33, "+Hes9Fe] ¥ XF", Korean
Journal of Storke, Vol.6, No.1, pp.1-8, 2004.

X XA N

ox
fon
o

A 4= 21(Soo-In Chae)

= 20124 29 @ SkA etk
(AL S A}

= 2000 39 ~ @A) : I
Wy FAol ekt

)

Pk

=

¢

)

rie

w2} B(Chang-Moo Baek) 3|

B - 0104 29 S A s AL
s (AL B AD

= 2012 3¥ ~ A FuA
st 9)e) A

rx

<R P, P LS

71 A FJeong-Koo Kim)

<FHiltop 2

[e)

1=]

» 2000 3€ ~ AR 3

PSS

L CEL

3 A




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


