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CTlinical analysis of polyaxial screw and rod fixation system for the treatment of degenerative lumbar spondylolisthesis with spinal
stenosis

Wen Chao—1lun, Fu Xiaoming, Tan Xiongjin, Zhu Zhiyong, Yang Haibo, Jiang Feilong, Zeng Zhaochi*

Department of Orthopedics, the People 's Liberation Army No.196 Central Hospital, Hengyang Hunan 421002, China

[Abstract] Objective:To analyse the clinical outcome of polyaxial screw and rod fixation system for the treatment of degenerative lumbar
spondylolisthesis with spinal stenosis. Methods:The study is retrospective analysis. There are 35 patients with degenerative lumbar
spondyloTisthesis with spinal stenosis enrolled in our study. A1l the patients had been treated with polyaxial screw and rod fixation system
and posterolateral fusion. The average age of the patients was 55+6.23 years. The assessment standard include radiographic parameters and
perioperative improvement in pain and function. The radiographic parameters were measured by the Cobb method, which included the percent
slip, slip angle, and the Tumbar lordosis between L1 and the sacrum. The Oswestry Disability Index (ODI) and the visual pain analog scale
(VPAS) were used to evaluate the function and pain before surgery and at the last follow—up. Results:ATl the patients had been followed up
than 4 years. The mean operative time was 88.19+17.32min, and the mean blood loss in operation was 155.54+61.73 ml. The mean length of
incision was 4.75+0.66cm. The average percent of pre—operative slippage and the mean slip angle were 20.8+5.69% and 10.59+4.71°, while
the post—operative results were 4.88+3.50% and 6.22+2.98° ( P<0.05) . The slippage and the mean slip angle were 5.58+3.78% and 6.99+3.03°
at the last follow—up. The average lumbar lordosis was 36.65+2.64° before surgery, improved after surgery which was 39.94+1.76°, and 40.35
+ 1.19° when last follow—up. ATl patients achieved stable fusion after surgery. The VPAS pain scores improved from 6.78 +2.42 to 2.32
+1.13. The ODI improved from 34.08+4.24 to 10.76 £ 4.45. Conclusions:Polyaxial screw and rod fixation system was feasible for treatment
of degenerative lumbar spondyloTlisthesis with spinal stenosis. The radiographic and clinical results showed satisfactory improvement after
surgery. The length of the incision, intraoperative blood loss and operation time were satisfied.

Key words: Polyaxial screw and rod fixation system; degenerative spondylolisthesis; spinal stenosis; clinical outcome

FESZES  R256.12 SCHRARIRED : A XERS : 1009-5187 (2018 ) 04-179-03

51

TRAT VR RE AR I A MERT e R AR REH WL IBAT VP » oot
9T H AT T3RA7 R U0 IR BT LR, 4E 2 SEA0 4 SR VT,
FARIWGIT L ARST T RSP RE AR, Wl R ook iEME DR (1] H
B 2 2 A PRI AN TRAT A HER B AR 7, B35 S5 A i
&, MESHRIRET F M SRt &, Z0ME A SLBEAME S 3L, AT
MERR A, MES HRIRET S AMU A G A BN A I 2 45 (2] . 2009 42k
A 2 S IR 5 T AR Uy 9 08 3 A 5% 1) P [T i AT 98
(31 SRMIEEIGNA, ¥ J0 SCHRARTE WA 18 1IE A8 AT HEEME T AR 1)

HEFARTT A

H 24 280 F AR5 sUnT 34T REMENE L3R T, 4% Harrington
25|, J5 i N ] E SR AL AN Rl A K RN 5 M R SRR [4] .
22 Al S ARBRET R 4 etk o B Hh S sl P« i R Gt P [
FIME 5 HRET L R AT EAT AL TS, IS IE W 1 H K. 4SBT
FOR 2 IR AT 8RR GURIA T IR AT M REMEN L AR HERE P2, i
LR A A ARAE DR R VA AR S5 LA AR IIIRE U7 (i PRCR . Bl an
o

1RSS5

* 179 »



2018 45 46 4577 04 1 2018, Vol. 46, No. 04

g e

L1 —fesort

KRBT 35 6] 2005 £ 2012 4 03252 2 HISAT B [ & &
GURE SMIRE A VAT (R AT M A 0L A R I SR . BT
FARER N 55+6.23 ¥ b 27 Bacth, 8 LMk, PraBExE
JEMETF AR o AW T MGG IR sl R e B . Rai-F
JFEA 6,074,056 DM ARG REIR, 26 6 5 BEMHER
¥ L4-5, 9 ;T L5-S1.

L. 2 FAREAE

SRRAEE S, BEMETFARE L. OB X LI ERE
M, EHRHEEANRYIO, BESE, REEHEWAE. FRT
B B T BRSAEAR (LA S, 3F 1 95 (035 B 5 8 IR S ME AR . 5
TR, BEREELEN . BE PR 2 e LB B A, i)
I SR B L BB A MEAR B T R Y BEREAT MEIB FL TR, A BE R4 K%
MZEMREETF, §RPEIRE, M. 5Em LR B 5217 s
- RGN E . AHERIN G BRSNS R B 1
/3 PR SN ZHIRET AT A BCEME 5 ARIRAT, TEZ FAE S AR
BT 1% BAHRLRSFIREAT RSN . 805, FIBETIE M A e Ay
B, DRFFIBAT RSB M. 16 X BT, BEAT I B SR IE I I
JEREARAE, SRS R XU 6 8 TR 52 2 JIRET TS, 7 B S AT R i
DUBHEAR D5 o SREREAT IR AT BT . |5, TR SMIUAY
HRBEEE, T C B X LHEUIA, LU RIZEAR IR .
[ 58 SE R, AT I AT YR S BETERFE 3 KITIRITE.
ARJG 6-8 J& I T PRI 5 SUBRSC AL . BB VT I AT R AR VA

L. 3 RAR AN R VT4l Fi A

ARATFIA JG AR STl BHG S Cobb J71: [51 I &1 1B & 4F L,
WA L1 SBIHCE 2 (0] R REMERT O Ay o VISR A 0 VP
B L RN . R R S N A S S S i A S
GIEM AT Z I BE RS (b)o ¥R s SCRME A it 7 b RIAE(A
BiJEfEZ b Cado WIEAM Ca ) I BOMESR P T0R R 5 IHE 5
GRS FET ARATAIERJE — IRBEVIRT, #5477 ODI R 5
PN SR (VPAS) [0 B 5 10 GRS 1iE EVTAl (6] .

Pl 1 IRAT P REEAE Vi M S 0 R

L. 4 it i

{§i [ graphpad7. 0 BATHAR ST /00T, T8 TORER - F3E 4
MEEFR. RS Student t KW HIRBEITH 000 &
FE P<0. 05 INFRR B S48 X

28R

SEYREYT A 52. 67 AN (46~60 AN H ). FTAT B YA K.
) F R B E A 88.194+17.32 min, R FFEH KM E N
155.54+61. 73 ml. ARJFTHME RG IR KA YO IR
PeaR A SUR Y. X BRI/ D e R, U1K B
4.75+0. 66 cm.

2. 1 AR VPN

it X X PP F AR IERR . RAT. RIS UL IRSE— KRBV
SERVENER 1. RATMAREXFLL, SBHEFAHESEE (. 05),
RUPFTH B#H B BAFELAFT R ARG 4R S )5 — KRBT TS A LE,
BARBIENE A TR, (BGIH#2ER (P>0.05), 740U B 2 fhiRe]
HEE RARIFMTREMS. B2 WRE 48 M X RER, FraaH
HSEZILT RvER S . IR BIAR G 38 R I R 2 oh et LU R & K
SR, R 1 HIEE LA-L5 ARITIEEHERTHS .

R 1 BERAMAE MR R

AJa R KB

P NGRS
PRI % 20.8+5.69%
WA IE L
SERIIE I AR 10.59+4. 71°
JEEMERT ™ A1 36.65+2.64°

4.88+3.50% 5.58+3.78%
76.501+18. 38% 73.17+11.65%
6.22+2.98° 6.99+3.03°
39.944+1.76° 40.27+1.31°

*ARJENFEE P<O. 01; #5ARJFELE P>0. 05

K2 ARJ548MH X REE R etk R T
2. 2 IR VA
+ 180 ¢

TEARBTFI A VI LG, VPAS PR IE4 U MR AT 6. 78 +2. 42
[EA%3) 2.32+£1. 13 (p <0.001), ODT M 34.08+4.24 $#7%] 10. 76
+4.45 (p <0.001). HJMWIBE =L R,

3idig

IBAT HEREAE AR MERE e E 2 RAE T EEN, RUONRAT MR
1 3E e B A LA A TR o 8 I 5 S8R0 B U170 (¥ 384 gt — 25
INE T AR AOE SRS, TR RCEEIER (7], HAr, MM
AR T AR VETIA 0. BARXHE R A AT 58 & E AL A 4L,
R R FHE R P 7S TTRE S EUAINZ0 FtL, DR L AR B 0 A T % 28 R
YR Y) F . I B IEA )T 15 (AR SR REAE (12 R AR . AW
IR 35 B, RATHUIDUE NG, Wil 2 imigeT Ak
7€ RS MATAT B AT I B AL RIFEE LKAV BoR R



MM=ZFE

2018 4F5 46 4527 04 i 2018, Vol. 46, No. 04

UF ISR SR RBCR o T T 135 Jo b 48 Th R SR A A DG T 5
I RAER KA

R, HMEHEAR RN T AR fe A AT SR A543 1 el
AMERT O BT I U E P T B S W FUIRE T 2 A2 Ao A
W T BRSBTS FB AL, RS RN, IRAN-IERE
JEAMER A AR (8] o IR BOARAE I 5 N BR 142 AT DA 1) S5 1 10 Wi
TEHFIE . AR, ARG T X TS HERT R Z AR . R
J& W) - B ME ] it & R (minimally invasive surgery—lumbar
MIS-LIF) fE L4-5 /K-Fo] DLSEE 4y E AL, 7
R AOLME S ARBRE] (L-5) R e Rk B — bR AL [9]. Mk,
WA % R 4 HE 1) 7L 6 BB AE 1) @t & (minimally invasive
MI-TLIF) FARWEA
BEALL10]. BRI, REBEMEATERHBIMNIA AN TR
rf, A 22 il ME S ARBRAT A AR AR 22 T ]I AT, AT AT B it
TOATAT 77 BOAT S BRAA o FEEASE 8F F R 5 B A8 A7 f0 4 1E T LUE I TR
rh A RS R B R R I

2 e 5 AR RAT R ] 5T AR G0 i MR R A V) (1) 2 e T 3R AS
TR P RS 5 A S ARARET AR LG, 2 MIBAT (1 i LA
TEMAEYI IR . 2 IS/ mT DA BEIRIRAT Wi R AR . 5 Bl
HE S HRBRET S e 22 R AR TE MR AT AR I V2, 2 R AT e 1 B 2
P F SIBET SEATERE T, X EHIS FAT DR 00 K . £
SIRAET IS B3 R AT - E E RGN, AN, @i
HEATAFE5 #038 T ARG N B 52 R G puinseae . ERATMB R, FAR
S PR ot 2 I LU AT 35 38 i A 2 B0 A 76. 50 £ 18. 38 % Al 6. 22+2. 98
© o TEMI 4 FIBEYIE, KIBLREFIES AN 73.17£11.656%, %
6.99+£3.03° , AIFLETLEZEZR (P>0.05). FULMH 2 MiReT
Ght, W LAERR R E MR A ROR

JREE A JBE 1) SRR LRI, SR AN T DAL 350 40 AN P4 M
GhK, [FIE AT DA SR An i 2 LIS AS I R, /DR B M 2 3
o FARAT P AV B0 F ARG YT, 1 MR AL G 8k H AT 4
o TEJUIRS T I 2 AL X R A YT 45 R S i R ST i, VPAS Al
ODI VP4 FISSAR 2 VPAR I 0 R E AR . FE B A IRAT I METS B
HAMERETT Y, SE ST IR AR IO RCAR A R, (R T A IR
SRR BT (1] SR1, —BUAEG RSP ARRe, T
IRAT AR B0 AN FRUE S5 4, A IH 75 2R AT e M R 52 A (1 A 3
HeZl, DMRRFFAR PR e MRt i R R RN, W BEMEN R
PTG RBP4 R 2 IEADOCR [12] B, 58S AL IRIT 3L
B R E— 5 R .

BATNN, 1EIEHEN BEAMEHAIT IS, EAL AU F RS A DS .
of T AR B IR AT M R A O, L R R AR 1Y, ANSPRREATS
b se 4 B AR AT AT B9 T SeBli . ERATMFREEEF, AT
BEGINLE RGN FRERY R AR, PSR Ay A T 0 A 22 AR a1 S s o
HEVE G 1) S P AT R SR PR REIR B A AR B SRV A B
7. P E AT BLER m TR T BN AR E M IR AP R S AR . TEA
WEFCHT, A 2 AT R ] R Gt AT 0 2 A 1 VPAS IR T 43 1
HdE A0 ODT B YRR T4 Nl R IR R 45 R«

4 452

) B AR 0 2 FARAT B ] 8 R SR T IR AT TR
AL B At —Fh e 2 vl AT, HIT I F AR 5% EFFRK

interbody fusion ,

transforaminal lumbar interbody fusion ,

ol

SR

Mzl FARB B SRR R 45 R Bom 2 N R AR
FE PR 2 5
SENM

[1] Weinstein JN, Lurie JD, Tosteson TD, et al. Surgical versus

nonsurgical treatment for lumbar degenerative spondylolisthesis[J].
N Engl J Med.2007,356:2257 - 2270.

[2] Weinstein JN, Lurie JD, Tosteson TD, et al. Surgical compared
with  nonoperative  treatment for  lumbar  degenerative
spondyloTisthesis. Four—year results in the Spine Patient Outcomes
Research Trial (SPORT) randomized and observational cohorts[J]. J
Bone Joint Surg Am. 2009,91:1295 - 1304.

[3]1Bourghli A, Aunoble S, Reebye 0, et al. Correlation of clinical
outcome and spinopelvic sagittal alignment after surgical treatment
of  low—grade  isthmic  spondylolisthesis[J]. ~ Eur  Spine
J.2011;20(Supp] 5):663 - 669.

[4] Herkowitz HN. Degenerative Tlumbar spondylolisthesis:
evolution of surgical management[J]. Spine J.2009;9:605 - 6.

[5] Lamartina C, Zavatsky JM, Petruzzi M, et al. Novel concepts
in  the evaluation and treatment of
spondylolisthesis. Eur Spine J[J]. 2009;18(Suppl 1):133 - 142.

[6] Floman Y, Millgram MA, Ashkenazi E, et al. Instrumented slip

high—dysplastic

reduction and fusion for painful unstable isthmic spondylolisthesis
in adults[J]. J Spinal Disord Tech. 2008;21:477 - 83.

[7] Pan J, Li L, Qian L, et al. Spontaneous slip reduction of
low—grade isthmic spondylolisthesis following circumferential
release via bilateral minimally invasive transforaminal Tumbar
interbody fusion: technical note and short—term outcome[J]. Spine.
2011;36:283 - 9. 22.

(8] w#r &, o=, 2R %. ZHBA K ARETHEEBE
R R 97 00 B G kAR A Ak %.2007,7(22):532-534.

[9] Ahmadian A, Verma S, Mundis GM, et al. Minimally invasive
lateral retroperitoneal transpsoas interbody fusion for L4-5
spondylolisthesis: clinical outcomes[J]. J Neurosurg Spine.
2013;19:314 - 20. 28.

[10] Wang J, Zhou Y, Zhang ZF, et al. Comparison of one—level
minimally invasive and open transforaminal lumbar interbody fusion
in degenerative and isthmic spondylolisthesis grades 1 and 2[J].Eur
Spine J. 2010;19:1780 - 4. 30.

[11] Hagenmaier HS, Delawi D, Verschoor N, et al. No correlation
between slip reduction in low—grade spondylolisthesis or change in
neuroforaminal morphology  and  clinical outcome[J].BMC
Musculoskelet Disord. 2013;14:245.

[12] Wegmann K, Gundermann S, Siewe J, et al. Correlation of
reduction and clinical outcome in patients with degenerative
spondylolisthesis[J]. Arch Orthop Trauma Surg.2013;133:1639 - 44.

EIER : G, DEBRR: BAEEM. #42, BUEER
HERL FAE B TE S

+ 181 ¢



	4期军医_179.pdf
	4期军医_180.pdf
	4期军医_181.pdf


<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice



<<
  /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
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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 150
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [150 150]
  /PageSize [612.000 792.000]
>> setpagedevice


