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ABSTRACT

Background and Objectives : Cardiovascuar MR using contrast enhancement has recently been reported to be
useful for diagnosing myocarditis. It is also well known that irreversible myocardial injury by epicardial
coronary artery flow obstruction spreads from the endocardium to the epicardium in a wave-front pattern with
a time-dependent manner. We investigated characteristics of the patterns of contrast-enhanced MR imaging
according to the underlying myocardial injury mechanism. Subjects and Methods : Of all 275 patients who
underwent coronary angiogram at our hospital due to cheat pain and elevated cardiac enzymes between
October, 2002 and August, 2003, 48 patients who underwent cardiac MR were enrolled in this study. We retro-
spectively analyzed the pattern of delayed hyperenhancement according to presence or absence of a docu-
mented infarct related artery. Endomyocardial biopsies were done in selected patients. Results : Contrast MR
images of all patients showed delayed hyperenhancement. The study group was divided into 2 groups accor-
ding to whether the areas of hyper-enhancement were involved in the sub-endocardial portion (endocardial
sparing pattern, ESP) or not. In 8 patients (Group A, 17%) who showed the endocardial sparing pattern on
contrast MR, the findings of coronary angiogram were all normal. In 40 patients (Group B, 83%), who did not
show the endocardial sparing pattern on contrast MR, 39 patients (97.5 %) had an infarct related artery on
coronary angiogram (p=0.001). Endomyocardial biopsies were performed in 3 patients of group A. The findings
of the 3 biopsies were 2 cases of definite myocarditis and 1 case of myocardial degeneration. Conclusion : The
endocardial sparing pattern of myocardial injury demonstrated by delayed enhancement MR imaging was very
useful to predict the presence of an infarct related artery in patients with myocardial necrosis that has been
determined by elevated cardiac enzymes. This result can be a useful clue to determine the nature of the un-
derlying injury mechanism such as ischemic or non-ischemic. (Korean Circulation J 2004;34(12):1174-1181)
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Fig. 1. At is typical MRI pattern of acute myocarditis. Yellow arrow indicates the lesion with endocardial sparing pat-
tern, which is located in middle myocardium as high signal intensity. B: represents a MRI pattern of acute myocardial
infartion. Red arrow indicates the lesion with infact area, which is typical endocardial involvement pattern. MRI:

magnetic resonance imaging.
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ATE] A= A w3 e Hole AE =
A%57do] 931tk Contrast to noise ratio(CNR) & 33
7Vt A 29570 e 7.11+6.310190) 6%
(75%) ©] A2 middle areacll =3te]o] Vepstar 1
H(12.5%) 2 outer area®ll =3F= S on] L] 17
(12.5%)& ZNFA © 2 middle areacl =3t¥o] 9o
2R O0F inner to outer? full-thicknessE s}
AtH(Table 2).

Be] #xk= 257 Auidte] JE A 2954
S H3om CNR2 19.40+16.122 Aol Hl8] &
Y 2957 AE7F =34 0Hp=0.004 ) (Table 2).
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Table 1. Baseline clinical characteristics of 48 patients

Group A Group B
(n=8) (n=40)
Age (yrs) 46+ 7 56+12 NS
Male (n, %) 4 (57) 34 (85  <0.05
HT (n, %) 0 21 (52)  <0.01
DM (n, %) 0 36 (65)  <0.01
Peak CK-MB (ug/mL)  38.9+39 118+94 NS
Peak Tnl (ug/mL) 20.2+28.9 543+83.5 NS

HT: hypertension, DM: diabetes mellitus, CK-MB: creatine
kinase isoenzyme MB, Tnl: troponin |, NS: non-specific

Table 2. Clinical characteristics of group A

(96%)©] IRA(Infarction—related artery) (+)< X
AL 178 (4%) > A dras VERT o] 139 A4
9] k= 7] ATl &gt A4 (embolic infarc-
tion)©] 2|4¥ A= P FAE o|u] ARESE A4
St (Table 3).

o] ATE] tpdrelA AT g Bl S
o] 43 diell tigh A1a Fde] A 2973l
A ek me] Zh= ZAL = &
olEE 100%, 541552 97.5% ©131 FId5E
< 100%°]13Tt.

N2 7% 2y
PR QAHon AR 2080 et

o 22 At 44 Areld AgEgien 2

3} (degeneration) ] 4~70|2{tHTable 2) (Fig. 2).

Table 3. A comparison the patterns of cardiovascular
MRI (Endocardial sparing pattern or not) with the results
of coronary artery angiography

IRA (=) IRA (+) Total
Group A: ESP (+) 8 0 8
Group B: ESP (—) 1 39 40
Total 9 39

ESP: endocardial sparing pattern, IRA: infarct-related
artery, Sensitivity of ESP (+) to identify IRA (—) =88.8%,
Specificity of ESP (=) to identify IRA (+)=100%, Positive
predictive value=100%, Negative predictive value=97.5%

EF Peak Peak Region of Clinical .

I ad R (%) CK-MB* trop-It CNR' enho?wcemenf e Dx ey
Cosel M 56 D-F 22 3.4 0.15 372 Middle Normal Myocarditis No
Caose2 M 53 C-V 65 69.4 3145 7.63 Middle, focal Normal Myocarditis Degeneration

Inner to outer
Caose3 M 43 D 25 1.3 0.06 284 Middle Normal Myocarditis No
Cosed4 F 28 D-C 39 1522 3482 03.44 Middle Normal Postpartumcardio- No
myopathy
Cose5 F 39 D 44 2.5 0.21 2177 Outer Normal Myocarditis No
Cose6 M 41 FC 44 732 942 4.75 Middle Normal Myocarditis Myocarditis
Cose7 M 66 D-C 66 0.3 0.86 3.65 Middle Normal Myocarditis No
Cose8 M 45 D 14 8.9 0.08 9.15 Middle Normal Myocarditis Myocarditis

C.C.: chief complaint (C: chest pain, D: dyspnea, F: fever, V: vomiting), CK-MB: creatine kinase isoenzyme MB, Trop-:
froponin I, CNR: contrast to noise ratio, CAG: coronary angiography. *, T: @$ ug/mL, ¥:average CNR (Group A)

=7.11£6.31, Average CNR (Group B) =19.40+16.12
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Fig. 2. The appearance of endocardial biopsy in a pa-
fient, who was clininally diagnosed of myocarditis and
had endocardial sparing pattern on MRI. It shows cardiac
muscle myolysis and lots of small lymphocytes. MRI: ma-
gnetic resonance imaging.

Ir
X
ry
ol
_Pv
ofrt
_Y‘_l’
my
Mo
e
ks
offt
g
i<y
)
=)
o)
i
o
o)
gt
oX,

710l a3 AQlolAwt nlsidY 7)o R

o
o We £Ya & Skl A& 3

ox
jebad
¢

i
ol
iy
offt
1o
<
jukeq
o
o[N
i
o
4
o
X

N
o2
)
=
Y
oX,
o>
b
;
o
T
ki)
2
o,
¥
pac
o
o
v
o
ok

0
459 9] gx}oll Al Indium—111—antimyosin antibody
(M In—AMA) scintigraphy ¢} Thallium—201 (°'T1)
scintigraphy= A3t A3} 78% 2] A7} 94 A2
27S Jehhgdtk ek o)4e lidelA ek
Fis ARk vs @A 719 AEd dEke] Ae
o= vHFH o R &4 AL & e A g
HAPE itk Flo] de)xtoll Al wiml= ofe A
7} "ok AT FHE Ad2 el FA71dlel UEl

O

1178

e RHARE, YT A, A AP 5 e =
Ak Glste] 9% 4 9iek 1ol Ahhe 247
A EY, AR S
I FE O AR s dNl=rt 5% Aot
wor A S fl8l HHEARl A selE
wHAa 9] S we v vEEA Aol et
A3 gl Aot
HT AT A EE ol wlekd 0w bdstar
Nem, W ATE Sl ol A W] vkt
Al o]g3 = QA =0Tk Saced BV A7 B
oA gadolinium—DTPA ZGA|7} E4A oz 21y
ARERIE UERE 5 QS BoiF3lal, Segmented
inversion recovery gradient—echo pulse sequence
(IR-GRE) & AHgsh= Mz Ad¥ 29 A7) 874
S R} A AES T Al 500% e &
S S 5 A HdE o] AZE o R o
HIPE2] PAFR S 3] ok 22 A

1o
ekt
o
o
oF
ofN
3
°
fuj
4k
pacd

oL

o2

[o
o

&g 718 Aol U4 A% R W A

A WA B S EER 4L o

f= AZIZHY ] o] AgHo) 1 Aol g 54
A

o,
1
ofN
=
B
r o)
s
offt
=
&
1%
>
>
)
oM,
=)
=2,
X,
=
d

g

) A7) AJztlo] Qelko g s
front phenomenon= ©]7] X33t} Lima &
2jgh 547 Aol Add A e Pdels 28 7k
& Hasigich o]F off] AFelME 52 |
T H3 ek A SEA 2]l A
7] 2975, AQAYIA] 28T
sk5 xghete] LR 570]
U= oz oA gtk
shd, AEH AP leEdde] B
NME ATHHE -8 e &
¥ 3 9tk Friedrich 572 24 23

[e]
o 2AZ70] Fael HEHow A

wave-
Do o)

g rr

e B

o

K9

of qE ri4 =

of, fr oﬁ B B
o

o

=
]
o o
=
12

e}
A3
=

2 39

)

@ i\& o
=l
3

Ho] Fow Ady Ay dgor Aode A
& 4 Qkal B, Laissy 5 94 A 27

Korean Circulation J 2004;34(12):1174-1181



S o] F7] vEY o AHEE o] A
©% 9] EAoleta sgic olefd 54 2ol
99 3 3 e e

H AR SN oR HEY A &

o] 7$-¢} thE A xS AMLS ISt "] A
7} wEE| e}, Mahrholdt 57 2357 &7de] F
2 Al eiEHel AeutEea o] 1/4 Jeldl 54
How Prsteh= 23k G4 FER A ek 2
G221 291Q) AR slelAl ofs AgolnE 1
ERb herhal B sgick Shirani 5172 AR F
Y ATABAS FA AT W R FE
A gzne) elgeiielel HEACE Uerte B
3 SjgIc BT N Rk ShZRglel] Sk %

Y_,

A1 A3} 3ate]| idt Theleman 510 9] tojlA]
T Boldl ygolgitt A 2EE Mahrholdt 5% 9
A= 02 e AAsSEL 9tk Mahrholdt 5%-&
A Hto] AtdQl 34} 32785 tld o R 3 AT
oM A A|ey s Al ol P50l
= FHE AIeHoR A ERlshy 4t 233
AR AldsIlE 1 AR 311 tiyto] AolEd
oA 2Pl HoH, o]F 90% N ATHoE
SRS Wl SIGith Aol TEEE $7)
29 57 7Aoo RE AEAe] U] AR
Q3 Al " HE, HE S, AlER B
F3} J5o] 93t T Ao] EAH oz YR o]
3t g 1 F9lell 4] ARAE 2GAA
gadolinium®] FA¥& Zow, U= Alardto] &4
B Ao AZAM AexH AR 2947

N

kel Eo17F 24 B 0% oA
B AR olER Ares v e R A

71-e] w4 A2 SR AlolE A e
ol-gsto] mlaL gelstarat sigit) & AellM, &

o A fek Al

oL
ofN
ol
A1)

[elNe]
7o) Hevhel whE S A7 v w1 Ay,

A v 299 2838 7R T(AD) 2 B
A

o} IR|EH= Agolgek? ™ el ANz eyt
ABA o7 BRIFA A Aol 18S AQ)sh
31 8 EFoA(88.9%) A &2 T4 FldelA Al
uksl wRHe] 23S Bk ATe] 2P P

=
:‘E
o
1o
oN,
o

o] middle 1/3%} outer 1/3°1/ =3t
YERYRITE Table 204 Case 29 7

o

o) ¥xg
=
T

z b

AR Frror HZo] iy Bol) glx|ul
T2 SLellAE A nHe] 2748 ) Bo] FE=
ASE AU AT B} Ao 24 3 A
Tzo oabAel ke wke 208 zlokshv
HEEA A kel A9 FEA AoEals gE
o] AzEo] opy|E B3] e poe &
AHEA| 9= B2 sk 4= QIiek o= Mahrholdt
=99 0] A Axjsl FAKE Az Ak

A5 B E 220 W9 2957
Aol A A9rct 2 okslths Bt
R R SIS AT I R
o] AR Aenrt W) fito FNwy &
AN A 2957 J=rF IRA(H) 1]l &d
A} 71%419] 739 CNRo] 19.40+16.1291 w4, 13
YA 7149 Gl CNRo] 7.11£6.315 Ko
FoeH Aidor W 2457E YeRiS gkl
T A3tk

opdelln] s nje} o] A
St 7)ol digk 213G 22 BludTE Al
atlom 1 Anpt ol e oy o

N
ﬂ
o
>
ry
4
ox
1o
x
2,

HSeS Selskgith 53] AEn A3
A 2QZ7HE) A ol A A A
A7) gl BRI A Bl wato] gl 299 1
A3 Qo] glglow ol WEHA A £ oS

2 979 Mgty

- Arell= 2] Algke] vk A WA= ol
gx}o] 7} e Flold). EAle vlg] AZE A
A7 71 glo] Akl Hae| o) A Al
A oo e F84 Aqtehs ol AlA|
2E IRA() Q] Exjellr 3 A0 71435 viAE
F = AH §2Aspasm provocation test) S A
k] EaT) vx|uko 7 27| Frdgate] Baef 8
mm F79] 4719 @5 IS ZASI] F 32 mm

1179



o] FANE B4 wglom s 28 infarct, focal hype-
renhancement 5= E8< 7Fs/do] itk

2 of
>

&

X
=l

=

=
=%
o

oX
b o

?
~
_mS
10
o 2
=)
]
e
@
2L
30
&
f
rO
>
2
et rlo o

71%1 A 7ol i 95 A1 B
A7 oFFe AT
T H:

2002 10€%E 20034 897k F5o| Ui 4
TR ’“ilﬂ 71O EollA BdEH 2PES Al
DLl 275“44 2} 2o, AET A7) 2
<= f\lﬁg‘?%% o ko 31tk o]=e] A
e ol U]—?J— A7) B ol A |9l ZdAto] L)
ERhs o 383 2A18ISIth 1|54 Aol
)
i

_lé of,
O-

e 3t ol ko] FolE uke 3o A )

AN AT A7) Y2
o vehlgle. i Sk %
el E EEHGEA ofite] ek F o 1}

QT AT A vl A0S ®
81T OIG0m o] Fe] PR e B
oIl Be 4vet v B
407 (83%) ©13121 0% 397(97.5%) 0] TFEm x

Gz AN Bl BEE ey 2ATHE=0.00D).
34 e B D] 1T ALYGR )
249 duEs 88 8% Eo|&E 100%, 73
AN5E 3 97.5%, FIASEE 100%E B3k AT9
AN A 24

A]ég—s}eau}. o % 29e HEEe AnE K 13

A3 AD 2R e e v
ATEe S UEhis Hed S

FPXCEpY
SELECE SR EL SR P
1180

i
32

t}, sk o] Ay AT HIFEA 2 7)A

e o Agalt Ul #8 Rl
B0 HO| 429 A3 AR
CEAE

W

WA weed (R
Y’LT"‘)A 314% Ao HAS iv—'LE o A3

Rl n¢ gl i
ﬁ

P glgth R obugls A19E SR
0 Sl Sa0) B4t o AE A B
Aol g Ak ek
REFERENCES

1) Saced M, Wendland MF, Takehara Y, Higgins CB. Reversi-
ble and irreversible injury in the reperfused myocardium:
differenciation with contrast material-enhanced MR imaging.
Radiology 1990;175:633-7.

2) Reimer KA, Lowe JE, Rasmussen MM, Jennings RB. The
wavefront phenomenon of ischemic cell death: 1. myocar-
dial infarct size vs duration of coronary occlusion in dogs.
Circulation 1977:56:786-94.

3) Simonetti OP, Kim RJ, Fieno DS, Hillenbrand HB, Wu E,
Bundy JM, Finn JP, Judd RM. An improved MR imaging te-
chnique for the visualization of myocardial infarction. Ra-
diology 2001;218:215-23.

4) Lima JA, Judd RM, Bazille A, Schulman SP, Atalar E, Zer-
houni EA. Regional heterogeneity of human myocardial in-
farcts demonstrated by contrast-enhanced MRI: potential
mechanisms. Circulation 1995:92:1117-25.

5) Johnston DL, Wendt RE 3rd, Mulvagh SL, Rubin H. Cha-
racterization of acute myocardial infarction by magnetic
resonance imaging. Am J Cardiol 1992,69:1291-5.

6) Friedrich MG, Strohm O, Schulz-Menger J, Marciniak H,
Luft FC, Dietz R. Contrast media-enhanced magnetic reso-
nance imaging visualizes myocardial changes in the course
of viral myocarditis. Circulation 1998:97:1802-9.

7) Laissy JP, Messin B, Varenne O, Iung B, Karila-Cohen D,
Scholuman-Claeys E, Steg PG. MRI of acute myocarditis.
Chest 2002,122:1638-48.

8) Mahrholdt H, Goedecke C, Wagner A, Meinhardt G, Atha-
nasiadis A, Vogelsberg H, Frintz P, Klingel K, Kandolf R,
Sechtem U. Cardiovascular magnetic resonance assessment
of human myocarditis: a comparision to histology and mo-
lecular pathology. Circulation 2004, 109:1250-8.

9) Mahrholdt H, Wagner A, Judd RM, Sechtem U. Assessment
of myocardial viability by cardiovascular magnetic reso-
nance imaging. Eur Heart J 2002;23:602-19.

10) Urhahn R, Drobnitzky M, Klose KC, Gunther RW. Incre-
mental flip angle snapshot FLASH MRI of hepatic lesions:
improvement of signal-to-noise and contrast. J Comput Assist
Tomogr 1992,16:219-25.

11) Lindsay J Jr, Pichard AD. Acute myocardial infarction with
normal coronary arteries. Am J Cardiol 1984;54:902-4.

12) Betriu A, Pare JC, Sanz GA, Casals F, Magrina J, Castaner
A, Navarro-Lopez F. Myocardial infarction with normal co-
ronary arteries: a prospective clinical-angiographic study.
Am J Cardiol 1981,48:28-32.

13) Sarda L, Colin P, Boccara F, Daou D, Lebtahi R, Faraggi M,

Korean Circulation J 2004;34(12):1174-1181



Nguyen C, Cohen A, Slama MS, Steg PG, le Gulundec D.
Mpyocarditis in patients with clinical presentation of myo-
cardial infarction and normal coronary angiograms. J Am
Coll Cardiol 2001;37:786-92.

14) Billingham M. Acute myocarditis: diagnostic dilemma. Br
Heart J 1987:58:6-8.

15) Shirani J, Freant LJ, Roberts WC. Gross and semiquanti-
tative histologic findings in mononuclear cell myocarditis
causing sudden death, and implications for endomyocardial
biopsy. Am J Cardiol 1993,72:952-7.

16) Theleman KP, Kuiper JJ, Robert WC. Acute myocarditis
(predominately lymphocytic) causing sudden death without
heart failure. Am J Cardiol 2001;88:1078-83.

17) Fenoglio JJ Jr, Ursell PC, Kellogg CF, Drusin RE, Weiss
MB. Diagnosis and classification of myocarditis by endo-
myocardial biopsy. N Engl J Med 1983;308:12-8.

18) Adzamli IK, Jolesz FA, Bleier AR, Mulkern RV, Sandor T.
The effect of gadolinium DTPA on tissue water compartments
in slow-and fast-twitch rabbit muscles. Magn Reson Med
1989:11:172-81.

1181




<<
  /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
  /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 <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


