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Abstract
Background: Some recent studies have reported the role of the posterior malleolus as an attachment of the
posterior-inferior tibiofibular ligament (PITFL) and suggested that even a small fragment should be fixed. However, there are
few anatomic studies of the tibial plafond attachment of the PITFL.
Methods: Seven Thiel-embalmed ankles were obtained. The margin of the distal tibial joint surface and the attachments
of the superficial fiber of the PITFL (sPITFL) and the deep fiber (dPITFL) were identified. In the frontal view, the
percentages of the attachments of the sPITFL and dPITFL of the mediolateral dimension of the posterior tibial plafond were
measured. In the lateral view, the line that started from the proximal margin of the attachment of the sPITFL and parallel to
the tibial axis was drawn, and the distance between that line and the posterior edge of the joint surface was measured (AP
distance of the sPITFL). Then, the percentage of the AP distance of the sPITFL of the joint surface in the anteroposterior
dimension of the tibial plafond was measured.
Results: In the frontal view, the mediolateral distance of the attachment of the sPITFL was 5.0 mm, and that of the dPITFL
was 19.5 mm. The percentage of the attachment of the sPITFL on the tibial plafond was 20.6%, and that of the dPITFL was
78.2%. In the lateral view, the average AP distance of the sPITFL was 0.5 mm, and the percentage in the anteroposterior
dimension of the tibial plafond was 1.7%.
Conclusion: The PITFL was attached to less than 10% of the anteroposterior dimension of the tibial plafond in most ankles.
Conversely, the PITFL attached widely in the mediolateral dimension.
Clinical Relevance: This study suggests that the size of the posterior malleolar fragment in the mediolateral dimension
could help estimate how much of the PITFL attaches to the fragment which may have implications for ankle stability.
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Introduction

Ankle fractures are the most common lower extremity

fractures treated by orthopedic surgeons. Although numerous

surgeons have agreed that the posterior malleolus should be

stabilized when the fragment involves greater than 25% of the

ankle articular surface,11,16 indications for reduction and fixa-

tion of posterior malleolar fractures are controversial.

Recently, many reports emphasized the importance of treat-

ment to maintain syndesmotic stability.2,14,16 In addition,

some studies reported the role of the posterior malleolus as

an attachment of the posterior-inferior tibiofibular ligament

(PITFL).8,13 The PITFL is a strong syndesmotic ligament
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formed by 2 components: the superficial component (sPITFL)

and the deep component (dPITFL).5 In biomechanical studies,

a tear of the PITFL leads to syndesmotic instability.2,14 That is

why some reports have suggested that even a small fragment

of the posterior malleolus should be fixed.3,12

In past reports, fragment size as a percentage of the ante-

roposterior dimension of the articular surface was often cited

as an indication for fixation.3,8,12,13 However, it is uncertain

whether the evaluation of fragment size in the anteroposter-

ior dimension is suitable for the assessment of syndesmotic

instability. There are few anatomic studies; thus, the rela-

tionship between the size of the posterior malleolar fragment

and the loss of the attachment of the PITFL is unclear.4,5 The

goal of this study was to investigate the positional relation-

ship of the tibial plafond attachment of the PITFL and the

articular surface.

Materials and Methods

Approval of the ethics committee of our institution

was obtained. Seven Thiel-embalmed ankles from 5

donors were obtained. All specimens were female, and the

average age at death was 87.7 years (range, 86-93 years).

The average height was 156.2 cm (148-160 cm), weight was

63.1 kg (39.5-78.0 kg), and body mass index was 25.6

(18.0-30.5). Of these 7 ankles, 5 were left, and 2 were right.

All ankles were transected at the talocrural joint, and soft tis-

sues were dissected to expose the margin of the distal tibial

articular surface and the attachments of the sPITFL and the

dPITFL. First, 1.0-mm Kirschner wires were inserted parallel

to the tibial axis into the anterior and posterior margins of

the distal tibial articular surface. Second, another 1.0-mm

Kirschner wire was inserted at right angles to the tibial axis

from the proximal margin of the attachment of the sPITFL.

Finally, the medial margins of the sPITFL and dPITFL were

marked by skin markers (Figure 1). Then, photographs of the

front and side of the posterior malleolus were taken, and eva-

luation was performed by Image J.15 In the frontal view of the

posterior malleolus, the percentages of the attachments of the

sPITFL and dPITFL of the mediolateral dimension of the pos-

terior tibial plafond were measured (Figure 2). In the lateral

view of the posterior malleolus, the line that started from the

proximal margin of the attachment of the sPITFL and parallel

to the tibial axis was drawn, and the distance between that line

and the posterior edge of the joint surface was measured

(AP distance of the sPITFL). Then, the percentage of the AP

distance of the sPITFL of the joint surface in the anteroposter-

ior dimension of the tibial plafond was measured (Figure 3).

Results

The average anteroposterior and mediolateral dimensions of

the tibial plafond were 29.7 mm (28.3 to 30.8 mm) and

25.1 mm (21.8 to 28.6 mm), respectively. In the frontal view,

the mediolateral distance of the attachment of the sPITFL was

5.0 mm (3.2 to 9.3 mm), and that of the dPITFL was 19.5 mm

(15.4-23.3 mm). The percentage of the attachment of the

sPITFL on the tibial plafond was 20.6% (12.9% to 39.4%),

and that of the dPITFL was 78.2% (62.5% to 99.1%). In the

lateral view, the average AP distance of the sPITFL was

0.5 mm (–2.1 to 4.6 mm), and the percentage in the antero-

posterior dimension of the tibial plafond was 1.7% (–7.3% to

15.1%) (Table 1).

Discussion

Syndesmotic instability has been recognized widely by

orthopedic surgeons, and therefore many biomechanical

Figure 1. Marking of the margin of the sPITFL, the dPITFL, and the distal tibial articular surface. (a) Anterior edge of the articular surface.
(b) Posterior edge of the articular surface. (c) Proximal margin of the attachment of the sPITFL. (d) Attachment of the sPITFL. (e)
Attachment of the dPITFL. dPITFL, deep component of the posterior-inferior tibiofibular ligament; sPITFL, superficial component of the
posterior-inferior tibiofibular ligament.
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reports have been published.2,14,17,18 Ogilvie-Harris et al14

reported the contribution of each syndesmotic ligament to

ankle stability. In that report, the sPITFL and dPITFL pro-

vided 8.7% and 32.7% of total ankle stability, respectively.

Based on this information, Gardner et al3 evaluated the

stability of the syndesmosis with cadaveric posterior mal-

leolar ankle fracture models.3 The authors reported that

after fixation of the posterior malleolar fragment, which

was the attachment of the PITFL, syndesmotic stability was

greater than with a syndesmotic screw alone. More recent

studies have shown that the reduction and fixation of a

posterior malleolar fragment provided syndesmotic stability

and good clinical outcomes, and they suggested that even a

small fragment of the posterior malleolus should be

fixed.8,12,13 However, in these previous reports, the size

of the fragment that should be fixed was unclear. Although

fragment size as a percentage of the anteroposterior

dimension of the articular surface is often cited as an indi-

cation for fixation, the relationship between the posterior

malleolar fragment and the attachment of the PITFL was

uncertain. 3,8,12,13

In past anatomic reports of the tibial plafond attach-

ment of the PITFL, the length, the width, and the size of

the attachment of PITFL were varied.1,6,7,9,10,19 This

study is the first report of the tibial plafond attachment

of the PITFL focused on the positional relationship with

the articular surface. In the present study, in 6 of 7 ankles,

the sPITFL was attached to less than 10% of the ante-

roposterior dimension of the tibial plafond. Moreover, in

3 ankles, the sPITFL attached posterior to the edge of the

articular surface. In all ankles, the dPITFL attached just

at the edge of the posterior articular surface. Based on

these data, the size of the posterior malleolar fragment

Figure 2. Method of measurement of the distal tibial articular
surface and the attachment of the PITFL in the mediolateral
dimension. a: tibial plafond; b: the mediolateral distance of the
attachment of the sPITFL; g: the mediolateral distance of the
attachment of the dPITFL. The percentages of the attachments
of the sPITFL and dPITFL are calculated by the following formula:
sPITFL ¼ b/a*100, dPITFL ¼ g/a*100. dPITFL, deep component of
the posterior-inferior tibiofibular ligament; sPITFL, superficial
component of the posterior-inferior tibiofibular ligament.

Figure 3. Method of measurement of the distal tibial articular
surface and the attachment of the PITFL in the anteroposterior
dimension. (a) The wire inserted in the anterior edge of the
articular surface. (b) The wire inserted in the posterior edge of
the articular surface. (c) Proximal margin of the attachment of the
sPITFL. (d) The line that started from the proximal margin of
the attachment of the sPITFL and parallel to the tibial axis. (e)
Attachment of the sPITFL. D: tibial plafond; E: the distance between
the line that started from the proximal margin of the attachment
of the sPITFL and parallel to the tibial axis and the posterior edge of
the joint surface (AP distance of the sPITFL). The percentage
of the AP distance of the sPITFL was calculated by the following
formula: AP distance of the sPITFL ¼ E/D*100. dPITFL, deep
component of the posterior-inferior tibiofibular ligament; sPITFL,
superficial component of the posterior-inferior tibiofibular
ligament.
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in the anteroposterior dimension cannot be a predictor of

the remaining attachments of the sPITFL and dPITFL. On

the other hand, the PITFL, especially the dPITFL, was

attached widely in the mediolateral dimension. The

average percentages of the sPITFL and dPITFL on the

tibial plafond were 20.6% and 78.2%, respectively.

Therefore, in the mediolateral dimension, the size of the

posterior malleolar fragment could help estimate how

much of the sPITFL and dPITFL attach to the fragment.

This study has several limitations. First, only 7 ankles of

5 specimens were investigated, and they were all from

elderly women of the same racial background. Although it

is difficult to obtain young specimens in our institution,

further studies with a larger sample size, both sexes, and a

wider range of ages and racial backgrounds could be helpful.

Second, the evaluation of the attachment of the PITFL was

done by macroscopic inspection. There is a possibility that

there was a difference in the attachment between macro-

scopic and histologic evaluations. Finally, there were no data

about a past history of ankle injuries or clinical symptoms,

though all ankles showed no obvious findings of past injuries

or operative treatment.

In conclusion, the PITFL attached to less than 10% of the

anteroposterior dimension of the tibial plafond in most

ankles. On the other hand, the PITFL attached widely in the

mediolateral dimension. This study suggests that the size of

the posterior malleolar fragment in the mediolateral dimen-

sion could help estimate how much of the sPITFL and

dPITFL attach to the fragment which could have implica-

tions for syndesmotic stability.

Ethics Approval

Ethical approval for this study was obtained from the Ethics Com-

mittee of Sapporo Medical University (Approval number 28-2-56).

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect

to the research, authorship, and/or publication of this article.

ICMJE forms for all authors are available online.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

ORCID iD

Shutaro Fujimoto, MD, https://orcid.org/0000-0001-9626-2491

Atsushi Teramoto, MD, PhD https://orcid.org/0000-0002-4860-

9259

Yasutaka Murahashi, MD, PhD, https://orcid.org/0000-0003-183

5-1928

Kota Watanabe, MD, PhD, https://orcid.org/0000-0001-9435-

7817

References

1. Ebraheim NA, Taser F, Shafiq Q, Yeasting RA. Anatomical

evaluation and clinical importance of the tibiofibular syndes-

mosis ligaments. Surg Radiol Anat. 2006;28(2):142-149.

2. Feller R, Borenstein T, Fantry AJ, et al. Arthroscopic quanti-

fication of syndesmotic instability in a cadaveric model.

Arthroscopy. 2017;33(2):436-444.

3. Gardner MJ, Brodsky A, Briggs SM, Nielson JH, Lorich DG.

Fixation of posterior malleolar fractures provides greater syn-

desmotic stability. Clin Orthop Relat Res. 2006;447:165-171.

4. Golano P, Mariani PP, Rodriguez-Niedenfuhr M, Mariani PF,

Ruano-Gil D. Arthroscopic anatomy of the posterior ankle

ligaments. Arthroscopy. 2002;18(4):353-358.

5. Golano P, Vega J, de Leeuw PA, et al. Anatomy of the ankle

ligaments: a pictorial essay. Knee Surg Sports Traumatol

Arthrosc. 2010;18(5):557-569.

6. Hermans JJ, Beumer A, de Jong TA, Kleinrensink GJ. Anat-

omy of the distal tibiofibular syndesmosis in adults: a pictorial

Table 1. Measurement of the Distal Tibial Articular Surface and Posterior-Inferior Tibiofibular Ligament.

Mediolateral Dimension Anteroposterior Dimensiona

Specimen Sex
Age
(y) Laterality

Tibial
Plafond
(mm)

Attachment
of the
sPITFL
(mm)

Percentage
of the
sPITFL

(%)

Attachment
of the
dPITFL
(mm)

Percentage
of the
dPITFL

(%)

Tibial
Plafond
(mm)

AP
Distance of
the sPITFL

(mm)

Percentage of
the AP Distance
of the sPITFL

(%)

1 f 86 L 21.8 6.6 30.3 20.0 91.7 29.5 2.9 9.8
2 f 86 L 28.2 3.8 13.3 21.7 77.0 30.5 4.6 15.1

R 28.6 4.5 15.7 22.2 77.6 30.8 1.7 5.6
3 f 93 L 24.5 3.2 12.9 18.5 75.5 29.5 –2.1 –7.3
4 f 83 L 23.6 9.3 39.4 23.4 99.1 28.3 –1.5 –5.3
5 f 90 L 24.8 3.9 15.7 15.5 62.5 29.8 –1.9 –6.2

R 24.0 4.0 16.8 15.4 64.2 29.4 0.0 0.0
Average 87.7 25.1 5.0 20.6 19.5 78.2 29.7 0.5 1.7
SD 3.4 2.5 2.2 10.2 3.2 13.4 0.8 2.6 8.7

Abbreviations: dPITFL, deep component of the posterior-inferior tibiofibular ligament; sPITFL, superficial component of the posterior-inferior tibiofibular
ligament.
aAP distance of the sPITFL: the distance between the line that started from proximal margin of the attachment of the sPITFL and parallel to tibial axis and
posterior edge of the joint surface.

4 Foot & Ankle Orthopaedics

https://orcid.org/0000-0001-9626-2491
https://orcid.org/0000-0001-9626-2491
https://orcid.org/0000-0001-9626-2491
https://orcid.org/0000-0002-4860-9259
https://orcid.org/0000-0002-4860-9259
https://orcid.org/0000-0002-4860-9259
https://orcid.org/0000-0002-4860-9259
https://orcid.org/0000-0003-1835-1928
https://orcid.org/0000-0003-1835-1928
https://orcid.org/0000-0003-1835-1928
https://orcid.org/0000-0003-1835-1928
https://orcid.org/0000-0001-9435-7817
https://orcid.org/0000-0001-9435-7817
https://orcid.org/0000-0001-9435-7817
https://orcid.org/0000-0001-9435-7817


essay with a multimodality approach. J Anat. 2010;217(6):

633-645.

7. Jayatilaka MLT, Philpott MDG, Fisher A, Fisher L, Molloy A,

Mason L. Anatomy of the insertion of the posterior inferior

tibiofibular ligament and the posterior malleolar fracture. Foot

Ankle Int. 2019;40(11):1319-1324.

8. Kang C, Hwang DS, Lee JK, Won Y, Song JH, Lee GS. Screw

fixation of the posterior malleolus fragment in ankle fracture.

Foot Ankle Int. 2019;40(11):1288-1294.

9. Kikuchi S, Tajima G, Sugawara A, et al. Characteristic features

of the insertions of the distal tibiofibular ligaments on

three-dimensional computed tomography—cadaveric study.

J Exp Orthop. 2020;7(1):3.

10. Lilyquist M, Shaw A, Latz K, Bogener J, Wentz B. Cadaveric

analysis of the distal tibiofibular syndesmosis. Foot Ankle Int.

2016;37(8):882-890.

11. McDaniel WJ, Wilson FC. Trimalleolar fractures of the

ankle. An end result study. Clin Orthop Relat Res. 1977;

122:37-45.

12. Miller AN, Carroll EA, Parker RJ, Helfet DL, Lorich DG.

Posterior malleolar stabilization of syndesmotic injuries is

equivalent to screw fixation. Clin Orthop Relat Res. 2010;

468(4):1129-1135.

13. Miller MA, McDonald TC, Graves ML, et al. Stability of the

syndesmosis after posterior malleolar fracture fixation. Foot

Ankle Int. 2018;39(1):99-104.

14. Ogilvie-Harris DJ, Reed SC, Hedman TP. Disruption of the

ankle syndesmosis: biomechanical study of the ligamentous

restraints. Arthroscopy. 1994;10(5):558-560.

15. Rasband WS. ImageJ. US National Institutes of Health,

Bethesda, MD. https://imagej.nih.gov/ij/. Published 2018.

16. Scheidt KB, Stiehl JB, Skrade DA, Barnhardt T. Posterior

malleolar ankle fractures: an in vitro biomechanical analysis

of stability in the loaded and unloaded states. J Orthop

Trauma. 1992;6(1):96-101.

17. Teramoto A, Kura H, Uchiyama E, Suzuki D, Yamashita T.

Three-dimensional analysis of ankle instability after tibiofibu-

lar syndesmosis injuries: a biomechanical experimental study.

Am J Sports Med. 2008;36(2):348-352.

18. Teramoto A, Suzuki D, Kamiya T, Chikenji T, Watanabe K,

Yamashita T. Comparison of different fixation methods of the

suture-button implant for tibiofibular syndesmosis injuries. Am

J Sports Med. 2011;39(10):2226-2232.

19. Williams BT, Ahrberg AB, Goldsmith MT, et al. Ankle syn-

desmosis: a qualitative and quantitative anatomic analysis. Am

J Sports Med. 2015;43(1):88-97.

Fujimoto et al 5

https://imagej.nih.gov/ij/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


