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The Wear Pattern of Articular Cartilage of Medial Tibial Plateau
with or without Functional ACL in Patients
with Degenerative Osteoarthritis of the Knee

Yong Jin Cho, M.D., Choong-Hyeok Choi, M.D.*, Jong Heon Kim, M.D.*, and Hyun Kee Chung, MD.

Department of Orthopedic Surgery, Madi Hospital, *Hanyang University
College of Medicine*, Cheil Orthopedic Hospital , Seoul, Korea

Purpose: This study examined the wear pattern of the articular cartilage of the medial tibial plateau
with or without a functional ACL in patients with degenerative osteoarthritis of the knee.

Materials and Methods: Between July 2003 and May 2004, 71 cases (52 patients) of total knee
arthroplasty due to degenerative osteoarthritis of the knee were enrolled in this study. The intrao-
perative evaluations such as a test for the functional status of the ACL and the wear pattern of
medial tibial plateau were performed, and the associations with the physical examinations such as,
range of motion (ROM), Lachman test and pivot shift test, and tibio-femoral angle (TFA), were
analyzed.

Results: There were 43 cases with a functional ACL, and the wear pattern of the medial tibial
plateau was differentiated as anteromedial and central in 8 cases (18.6%), central in 30 cases
(69.8%), and central and posteromedial in 5 cases (11.6%). There were 28 cases with a non-
functional ACL and the wear pattern of the medial tibial plateau was differentiated as anteromedial
and central in 1 case (3.6%), central in 2 cases (7.2%), and central and posteromedial in 25 cases
(89.2%). In the group with the non-functional ACL, the most prevalent wear pattern was central and
posteromedial (p<0.001).

Conclusion: In patients with degenerative osteoarthritis of the knee without a functional ACL, the
wear pattern of the articular cartilage of the medial tibial plateau was more posteromedially than
patients with a functional ACL.

Key Words: ACL, Medial tibial plateau, Articular cartilage, Wear pattern, Degenerative osteoarthritis,
Total knee arthroplasty
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Fig. 1. Image showing the anteromedial and central wear pattem
of the medial tibial plateau, relatively well preserved anterior
cruciate ligament and lateral tibiofemoral compartment, There is
deep erosion on the anterior part of the medial tibial plateau, The
ROM of the knee is 135° and the TFA is 2.8° of varus,
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Fig. 2. Image showing the central wear pattern of the medial
tibial plateau, a relatively well preserved anterior cruciate ligament
and lateral tibiofemoral compartment, There is deep erosion on
the central part of the medial tibial plateau, The ROM of the knee
is 135° and the TFA is 3° of varus,

Fig. 3. Image showing the central and posteromedial wear
pattern of the medial tibial plateau, torn non-functional anterior
cruciate ligament and osteoarthritic change in the lateral ti-
biofemoral compartment, There is deep erosion on the poster-
omedial part of the medial tibial plateau, The ROM of the knee
is 110° and the TFA is 7° of varus,
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Fig. 4. The association between the ACL status and the wear
pattern of the medial tibial plateau of degenerative osteoarthritis
of the knee, When there was a functional ACL, the most common
wear pattern of the medial tibial plateau of the knee was central
(69.8%). When there was a non-functional ACL, the most
common wear pattern was central and posteromedial (89.2%). F,
functional ACL group; N, non-functional ACL group; AM, ante-
romedial and central; C, central; PM, central and posteromedial,

W okmopel 1Y Botn, SWEY AW A4 it
B Aol 9lE 28l Al B AT v ol

7 19(3.6%), 291(7.2%) D 254(89.2%)
Syer 34 oI upy ofAto] wWorow,
Fojet X}Ola B qrHFig. 4, p<0.001).
ol S0 59l Aol At HAE AW R
THO A AR Q7 75w HEH 4801101W
S9d W97l B 125, 7%(85,0-140.0), &3
A AAE QA7 v7] s Aol d | 2840 = &3
S} B 113,9%(70,0-135.002 BA Ao &
gk Zpol 5 HAth(p<0.05). A AAF Qehe} o F
7H2E Afolo] At HAE AHEY, SR HY
AR QA7E 715 A% ol A= e BE2e) Btol
Ut 4, 0= (WEE 11,025t 6.5), &34 A AA 2l

olN
T o
lo °F

il

2
ok
a

off
-
2L

m: rzi OH“ fru
I

S
2=

o
=)
R O (1 A o TR < R )

¢
il

o Jo Mo
g 1o
r+

g7t B7)5 ol R oAl e FE7ze) Hitol
Wtk 8.0 (uk 22,0-9Juk 2,4)2 EA St 08 893t
2pol & HAth(p<0,05). Adk Az} eltfe] 7|%& H7}

s17] 93k AAA AALER Lachman AARE Pivot shift
AAE sk, A% A et Lachman AL
Atolo] o3 Jﬂlﬁ]e A rm ol Ad Alzb ol
7F 71549 FoAe Lachman AAF 40| 409
(90.7%), 101 34ll(7.0%) %L, &89 A AA}
A7} H7] 520l ™ ol A= Lachman AAF 9154
o] 26)(7.2%), %70l 269(92.8%) % FATHOE &
gt o] & B2 (p<0.05), VHEE 92,9%, 5ol
T 93% Aot AW AAF AT} Pivot shift HAF ARO]
o A% BAE AT EH, £HEY A AA A7t 7]
57 0] Lo A= Pivot shift AAF 24 0] 399(90.7%),
g0l 49(9.3%) R L, &RAY A AAL A7} H]
715H FollA= Plvot shift FAF $54d¢] 169
(57.2%), /g0l 129(42.9%) = FATACE T
Aol & Hom(p<0.05), UHEE 42.9%
90, 7% T},

L
YA SHHYL 32 £ YE 139 #HY
T AYste Auor geid gon 53, 2 4
I ugE B Ao upr Ao gigt At S A
T 1RO AAsHA AT 3} 9 A (bearing surface)
ol A&7} E 5 & Aolth, 1 Fek AtH &HH



343

1_,_Al,m.o
ﬁcio,m_u,l%,me]
_.E..r O‘O|\F
ol i 'O T i° BH o]
Maﬂrl%imﬂﬂiﬁoﬂaﬁO@muE)
mu wp A T 5 B Y M S S5 N < B
amqwgm@ugaal%}mqow }
M%WSWA%@wmgomamOwﬂ %o o B o
wﬂgmwgglmwBﬁp%u@H wﬁ%am
s 1r1_|o — et =) Ui o .- © N %
%W%M%ﬁ%%@ﬂ m@ﬂ&%ml gt T ¢ Sg¢ =
IoLIX %) 1n.rmlﬂ .H;n.rmnén_]m ) Ao_d._zr:ﬂl RS s =N
OM]_IH_‘N%_q ,@ljﬁ*ﬂ]ﬂo% = o mﬂyrro .COQQZUM = X ©
.]XP. ﬂﬂwkl . oL\la_e . E]E ooL ny hz6m = K =
qyouuémuomaﬁo_i]rl_ lwumm%o% £ o o ‘ mrwmhmr -
= X° = ® #L|J|L7uuAlX _._Ju,uo_lo#(\ S oLm.,lanE._dl S =S T T = =
5 XEMM._oAL ]lu@uo. E4xa = L o .OZ,wo s = S
dl_éon_u HT_IH _VI#‘L|101A_U|.A B BX LILI,I..U.H Nd ;OT‘W #.m\..m 1m71L A I
EO#L_OTJ%M_SL_%EWO,%E?%@Q@E%.wm_mmuﬂl uuladugofﬂi R = 5
D m_xﬂé%ﬂr%ﬂﬁio%mﬂogj o E%ﬁi%%% <2 5% < 9 g
1uvc_01ro£ommo]\}ﬁt H._LHIOEJIO_Hn_A.oH_,_u o ﬂﬁﬂmaoTJEInAro wu.ﬂm n&oﬂ.g
7.uwﬂso%é.é lqthit%roi@ %ﬁoxmko _ g s ma@w.m
ﬁamvﬁ EvdeG.JlULﬂdldMXEMM oo_._w_ O#L_o .__A__._uAI ﬂﬁ;o %] __Nc@w9moﬂ i
L_Llﬁ%%mﬂ@c ,me%ﬂm_ﬂfomﬂﬁﬂ Mmﬂmﬂ_ewg@ h_zwz.SMJMomw,zo
Hd%lﬂlxd ﬂﬂiu,m_|1|9.§ﬂaxﬁuu\%4m ZHTE. L= <R _ln_[oJ\hthw 3 ¥ 3
L:Lﬂﬂuomﬂﬁofo#._oqu Mo B OTJE‘NﬂIr aﬂmouomli .r.sdwmod.s,G.lmlu,m
_EﬂOLﬂwﬂng %ﬂ“%ﬂﬂﬂ%ﬂoﬂi7 iﬂoo_nﬂ _xn.m%mem 3§ 5
T~ 6Aonoﬂcﬁo Ber Ho T 3 e T o 3 N m(mcw.mre@
Bﬁozg}#L_LMﬂlo_e]E ﬂ._on_uﬂL NEieqﬂﬂnE Wlov,AmmMMd
oXo__mM%OMmMomewlﬁ@%} %ﬁoL_oﬂeoci m.mm@mwmnm
A o ok X 1%H77M g n_mon_,.mn_rm]z_mmﬁ &.m .. ,:M.Pl..m
_L_.E,mo AOU_IWE )AO\ME.#SMWO.HM ]ﬂJO ]OiE)AO M .In.m R..als
Emaﬂ,moiﬁmm@;} o T A mﬂﬁomoﬁom mnnwm mMm
ﬂ Q‘mov uu“_”Oﬂﬂ..lm] ],Elﬂ_AlAuO — b.Om.MSLn don
Iz . = ) 5 = ™ BT > = < =m W = L 5 B < 5 S
o_,_dl7iomﬂ]ogﬂw..mo%ﬂA]Ltﬂ1| Abtn_rmo M.WO%WMmm..Wo
éJqor]muo‘mﬂllqmu ouuleoﬁui o .tﬁhowah.m
MH__oaTl_V ,iedloxe L_Lﬂﬂﬂlﬁogo]r Uy o K - o Vﬁmdm
= o 1501m_| = ey 5 ._Toeﬂz.l_. i R .FW
&ﬂo::owoWLMMEMQHMHEimmn@éimmuv o o e g
= el ! i
migq@maagﬁwwngmmémwwwgmuaﬁgwyﬁo} )
= 9 = ™ }é@uﬂ%o L.L__ﬂ,a_e t%&_ﬂo_éé @ﬂﬂ\7ﬁyl
OPom o 1a%]ﬂD|UJ|lQummoLﬁaaE,mu_oomx = S 005
2 F oo T N _z:ﬂoxﬁmmomﬂvomakﬂ/ﬂol mni %d.x%du17mm¢oursrurmﬁo
= poE #mmda]o»ﬂ# I b il o > & B s ' R R & o o olp
£ 5 o E LR l@ileéryﬂ4ﬂ% m X Ew ﬂ]qﬁoq4 oG
ooﬂio%ww ,@@H ﬂm.Lm_,uLeuo]xEL]ﬁn_e_eﬂﬂqﬂ_woj%ﬂl S.Xﬂmwézﬁﬂr_;@
mﬁ%%lﬂm.wwﬁtmﬂlﬂme7mm%o%£7t%mﬂﬁﬂﬂnPé_:%Euwooﬂ%t
ﬁﬁﬁ@au%wOQ4%w%¢%%qqua¥ﬁ@ﬁqqh@mww§@%;aa
Mo oS mﬂmoq,@@ma mx%i_}wn]ﬂmoa%)ﬁu%i%JHT}@H%WE%
W ST LT s G e I Bl oo ® z % = o I
c7§|mﬂ5 S = v N lmﬂmOAT }]ulmloT_e <0 T oTHo74d|E T
Egzgmbaw%W%wg:m%métwJw@w@m¢Q@@@ﬂﬂ%ﬁwz%w
o @ %PMEEQ ﬁo)ﬁownﬂamo@ A nmﬂ:_o%n@_]ﬂnlé% R o) g Mo
] = ; — N ) .|o 5 of ar
R é%roiﬁ%x?wﬂoﬁemmmtwwﬁwow_#mémwh.o%ﬁt%@wrmoﬂmaﬁmot
ol TR ) o ol Ar = T w o g RS B 'S 2 o e < = o o X
an%ura_aﬂ.}o_%% = Am}véaf% HEET S zo_ellkop?@ﬂ X
o T Alemn,momc;oT ,UHJI,_E L7q_x_| ;of)or_,_.o Ixmﬂﬂﬂoooao .Hoﬁaﬂlﬂﬁu
= oo R % ik E ,ézoxlr,mﬂua Mo — oo N 5 MOL_oEwdla TR
orﬂuﬂ]fuxﬁl. ﬂ.ﬂ,oLﬂWm!nﬂe._ﬂnmx:_onmoﬁo]WWmﬂ.ﬂm_ud.ATJ.o]Ll u_xaﬂ_ﬂﬁoﬂ;o
oﬁpgqm_xmﬂmﬂﬂ 2 Rl owi%ﬁLv7umﬂrz R
70 BY 5% = oo T A g A fap) & ~ sy o4 o o w2 r B 1) oF o
o 2y T T e ER D o m_hngwﬂ%%%uﬂmﬂqﬁoﬂ
XﬂAﬁoo]o#eln] ll]oﬁo_l —~ 39 X‘_L.I. ZTPAE =
o = o% = ] L5 o o uooLﬁA_E o}ﬂ%
oaf:uf.%uokwatoEoisfﬁq ,me@%éﬂ
%%ﬁq%umgggéﬂk]qq5$
EqugaP%mwm% -5
ﬁelﬂ.m&mﬂ%ﬂunﬂﬂ%mo
quﬂo%%.mﬂmoﬂ_z_ﬁ
o Ay

joints with d
eformiti
oformities. | Bone Joint Surg A
rg Am, 65:
, 65 247-259

F el o

A=Y

°

o] A|A

=

[e]

= /ﬂ Twaki



344 xg7 - 253 - 458 9 1ol

1983. 8. Morrison JB: The mechanics of the knee joint in relation to
5. Hernborg ]S, Nilsson BE: The natural course of untreated normal walking. | Biomech, 3: 51-61, 1970.

osteoarthritis of the knee. Clin Orthop Relat Res, 123: 130- 137, 9. Schipplein OD, Andriacchi TP: Interaction between active

1977. and passive knee stabilizers during level walking. ] Orthop Res,
6. Hill CL, Seo GS, Gale D, Totterman S, Gale ME, Felson 9: 113-119, 1991.

DT: Cruciate ligament integrity in osteoarthritis of the knee. 10. White SH, Ludkowski PF, Goodfellow JW: Anteromedial

Arthritis Rheum, 52: 794-799, 2005. osteoarthritis of the knee. | Bone Joint Surg Br, 73: 582-586,
7. Iwaki H, Pinskerova V, Freeman M: Tibiofernoral move- 1991.

ment 1: the shapes and relative movements of the femur and 11. Zuppinger H: Die aktive flexion im unbelasteten kniegelenk.

tibia in the unloaded cadaver knee. | Bone Joint Surg Br, 82: Wiesbaden, Bergmann, 703, 1904.

1189-1195, 2000.

Jhu

-32x

S gy SAG BN DY AR Y] S5 BE ool mE W FF 1P BART v
P A Bz e

A & T 715 A AR A f7ell uhe WE 4T 13T B A v S AL, olEHA
ArHERd £ W9, Lachman AL 9 pivot shift 24D, thE B33t Z43e] g AA= FAe3ih
2 Ik &3] A AR A T1Fel e 3elelbE WS B2 iR BAAF v o] AU
2 SUE 97 8e1(18.6%), W 7397 304(69.8%), T R FUE &l 4= 5el(11.6%) AL,
A A AR Qo] 715 o] ~AE 28eoie B =z vhi ool AUt 9 S 141(3.6%),
T 26(7.2%), THE R T 256892002 TS A B dF vk ol B3kek(p <0.001).
2 E 34 WY BN A AR o] T1so] AEE WS e el dddE vt o,

-

A AR QI el A A9uek Fulog o)k o

]
MOITIO: A A ddl, Wig Ze %7, 84 AF, e o, "4 e84y, e84 AXgs





<<
  /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
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


