
Original Research

Correlations and Reproducibility Between
Radiographic and Radial Alpha Angles
in the Evaluation of Cam Morphology

Naomi Kobayashi,*† MD, PhD, Kosuke Sumi,‡ Shota Higashihira,‡ MD, PhD,
Hyonmin Choe,‡ MD, PhD, Taro Tezuka,‡ MD, PhD, Takayuki Oishi,† MD, PhD,
Yohei Yukizawa,† MD, PhD, Akira Morita,‡ MD, and Yutaka Inaba,‡ MD, PhD

Investigation performed at the Department of Orthopaedic Surgery,
Yokohama City University Medical Center, Yokohama, Japan

Background: The alpha angle used to evaluate cam morphology can be determined on different imaging views; however,
2-dimensional (2D) imaging can present limitations in terms of the reproducibility of the radial alpha angle. Recent developments in
3-dimensional (3D) high-resolution magnetic resonance imaging (MRI) have allowed detailed evaluations of the radial alpha angle.

Purpose: To determine whether there are any correlations or discrepancies between the 2D alpha angle on plain radiography and
the maximum radial alpha angle on 3D MRI.

Study Design: Cohort study (diagnosis); Level of evidence, 2.

Methods: A total of 42 hips from 39 patients (19 males, 20 females) were analyzed, including 22 hips with femoroacetabular
impingement (FAI; mean age, 41 years) and 20 hips with borderline developmental dysplasia of the hip (BDDH; mean age,
43 years). Radial images were reconstructed from 3D multiple echo recombined gradient echo (MERGE) MRI. Differences in the
maximum radial alpha angle on MRI between hips with FAI and BDDH were evaluated. Correlations and discrepancies between the
maximum radial alpha angle on MRI and alpha angles on the anteroposterior, cross-table lateral, and 45� Dunn views of radi-
ography were also evaluated.

Results: The maximum radial alpha angle was significantly higher for hips with FAI than for hips with BDDH. On average, the
greatest alpha angle on radial MRI was higher than the alpha angle on each of the 3 radiographic views for both FAI and BDDH. The
45� Dunn view revealed the smallest discrepancy for both FAI (P ¼ .005) and BDDH (P ¼ .002). The cross-table lateral view had
the highest correlation with the maximum radial alpha angle for BDDH (P < .001).

Conclusion: We reconfirmed the utility of the 45� Dunn view, with it presenting the best reproducibility for the maximum radial
alpha angle in the evaluation of cam morphology, while the cross-table lateral view revealed the best correlation with the maximum
radial alpha angle, particularly for hips with BDDH.

Keywords: alpha angle; cam morphology; radial MRI; femoroacetabular impingement; borderline developmental dysplasia
of the hip

The imaging diagnosis of femoroacetabular impingement
(FAI) is based on evaluations of pincer or cam morphology,6

which are performed mainly using plain radiographs. In
cam-type FAI especially, the alpha angle is an important
parameter that is commonly evaluated on plain radiogra-
phy.2 However, 2-dimensional (2D) evaluations conducted
solely on plain radiography may not be reliable for measur-
ing the alpha angle,13 and therefore 3-dimensional (3D)
evaluations are needed to achieve a better understanding
of cam morphology.7 Recent developments in 3D imaging

modalities such as computed tomography (CT) and mag-
netic resonance imaging (MRI) with 3.0 T may potentially
facilitate such 3D evaluations.15

While several recent studies have revealed the utility of
the Dunn view,2,5 investigations into whether differences
exist between the radiographic alpha angle and radial
alpha angle are still lacking, particularly in cases of bor-
derline developmental dysplasia of the hip (BDDH). It is
also important to evaluate cam morphology in BDDH cases.
We hypothesized that different radiographic techniques to
assess the alpha angle may have discrepancies for the eval-
uation of cam morphology in FAI and BDDH cases. The
purpose of this study was therefore to compare the alpha
angle between radial MRI and plain radiography on several
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different views in cases of FAI and BDDH with cam
morphology.

METHODS

This retrospective cross-sectional study was approved by
the local institutional review board. A total of 42 hips from
39 consecutive patients (19 males; 20 females) who had
undergone arthroscopic surgery between October 2013 and
May 2018 and had also undergone multiple echo recom-
bined gradient echo (MERGE) MRI before surgery were
retrospectively reviewed. The patients were divided into
2 groups: 22 hips with FAI (mean patient age, 41 years)
and 20 hips with BDDH (mean patient age, 43 years). FAI
was defined as a lateral center-edge angle greater than 25�

on the anteroposterior (AP) view of the pelvis and an alpha
angle greater than 55� on the cross-table lateral view or 45�

Dunn view. BDDH was defined as a lateral center-edge
angle between 20� and 25� on the AP view of the pelvis.

The maximum radial alpha angle on MRI was compared
with the alpha angles on 3 different radiographic views as
previously described: AP view of the pelvis, cross-table lat-
eral view, and 45� Dunn view.5 The method proposed by
Bouma et al4 was used for measurements of the alpha
angle. Briefly, the axis of the femoral neck was defined as
the line passing through the center of the femoral head
circle, parallel to the line connecting the center of 2 circles
placed over the femoral neck (Figure 1).

MRI and Measurement of Radial Alpha Angle
and Signal Intensity

Ultimately, 3D MERGE MRI was performed on a Discov-
ery MR750w scanner (GE Healthcare) using a repetition
time of 30 milliseconds, an echo time of 10.9 milliseconds,
a field of view of 15 � 15 cm, a matrix size of 300 � 300, 2
excitations, a bandwidth of 50 kHz, a slice thickness of 0.5
to 1 mm, a section gap of 0 mm, and an acquisition time of
5 minutes. Radial images were reconstructed using the
multiplanar reconstruction procedure for each 5� incre-
ment in the radial plane around the central axis of the
femoral neck.

The radial images were evaluated on the basis of a
clockface, with 0� (9 o’clock) at the anterior and 90�

(12 o’clock) at the lateral. The radial alpha angle was
measured at 0� (anterior; 9-o’clock position), 15�, 40�,
65�, and 90� (lateral; 12-o’clock position). Specifically,
an oblique axial plane vertical to the femoral neck axis
was reconstructed such that the most anterior slice was
identified at 9 o’clock and the most lateral slice was iden-
tified at 12 o’clock, according to a previously described
method.9 Figure 2 shows the method for measurements
of the alpha angle on radial MRI. Briefly, the alpha
angle was measured at each clockface position with the
same method used for the radiographic alpha angle as
described above.

Figure 1. Measurement of the alpha angle on plain radiogra-
phy. The axis of the femoral neck was defined as the line
passing through the center of the femoral head circle, parallel
to the dotted line connecting the center of the 2 circles placed
over the femoral neck.

Figure 2. Measurement of the alpha angle on radial magnetic
resonance imaging in the 12-o’clock position. The axis of the
femoral neck was defined as the line passing through the
center of the femoral head circle, parallel to the dotted line
connecting the center of the 2 circles placed over the femoral
neck.
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Statistical Analysis

The significance of the difference in the maximum radial
alpha angle between FAI and BDDH was assessed using
the Student t test. Significant differences in the discrep-
ancy of the alpha angle across the 3 radiographic views
were assessed using the Kruskal-Wallis test and the
Steel-Dwass test as post hoc testing. All statistical analyses
were performed using EZR Version 1.37 (Saitama Medical
Center, Jichi Medical University).

RESULTS

Figure 3 summarizes the alpha angle on MRI for each
radial section. The maximum radial alpha angle for hips
with FAI was located at 40�, while for hips with BDDH, it
was found at 15�; that is, the maximum radial alpha
angle was more anterior for BDDH than for FAI. The
overall mean maximum radial alpha angle was signifi-
cantly higher for FAI than for BDDH (P ¼ .0012)
(Figure 4).

On average, the greatest alpha angle on radial MRI was
higher than the alpha angle on each of the 3 radiographic
views for both FAI and BDDH. When comparing radiogra-
phy and radial MRI, the 45� Dunn view showed the smal-
lest discrepancy for both FAI and BDDH (Figure 5).

Table 1 summarizes the results of the radiographic alpha
angles, and Table 2 summarizes the Pearson correlation
coefficients and P values between the maximum radial
alpha angle on MRI and each radiographic alpha angle.
In the hips with BDDH, the cross-table lateral view showed
the strongest correlation (r ¼ 0.90; P < .001) with the max-
imum radial alpha angle on MRI. There were no significant
correlations between the maximum radial alpha angle and
the alpha angle on the AP view for either FAI or BDDH.

DISCUSSION

The clinical relevance of the current study is that the cor-
relation between the alpha angle on radial MRI and that on
the cross-table lateral view was found to be very high, with
the best reproducibility being observed for the maximum
radial alpha angle on the 45� Dunn view. It is important to
be aware of these factors when evaluating cam morphology
on plain radiography.

The radiographic alpha angle is a fundamental measure-
ment for evaluating cam morphology.3 Several imaging
views have been validated for determining the alpha angle,
including the AP, cross-table lateral, Dunn, and frog-leg
lateral views.2,13 Barton et al2 evaluated the accuracy and
reproducibility of the AP, cross-table lateral, and Dunn
views of plain radiography for the diagnosis of cam-type
deformities. They concluded that the Dunn view had the
best accuracy, with a sensitivity of 91% and a specificity
of 88%. Similarly, several other studies recommend the
45� Dunn view for the accurate evaluation of cam morphol-
ogy.5,10,16 Indeed, our current results show that the 45�

Dunn view had the best reproducibility for the maximum
radial alpha angle, particularly in hips with FAI. On the
other hand, our results also revealed that the cross-table
lateral view had the highest correlation with the maximum
radial alpha angle, particularly in hips with BDDH.
Another recent study comparing 2D radiographic measure-
ments with 3D metrics of the proximal femur also reported
that the 3D scores were most strongly correlated with the
alpha angle on the cross-table lateral view.1

Although the location of actual impingement and cam
morphology may not be concordant, the most appropriate
radiographic view for evaluating the alpha angle should
depend on the actual cam morphology location, which

Figure 3. Mean alpha angle on each radial section for fem-
oroacetabular impingement (FAI) and borderline develop-
mental dysplasia of the hip (BDDH). The maximum radial
alpha angle is located at 40� for FAI and more anteriorly at
15� for BDDH.
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Figure 4. Difference in the maximum radial alpha angle
between femoroacetabular impingement (FAI) and borderline
developmental dysplasia of the hip (BDDH). The maximum
radial alpha angle was significantly higher for FAI than for
BDDH. The shaded box shows the interquartile range, the
horizontal line in the box indicates the median, and the “x”
indicates the mean. The error bars indicate the maximum and
minimum values.
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might reveal a different distribution between FAI and
BDDH cases. A previous study demonstrated that the
impingement points tend to appear more proximal and on

the medial side rather than on the lateral side in BDDH
cases.12 Although the actual impingement point was not
identified in our study, this characteristic of the impinge-
ment point might be why the cross-table lateral view
showed the highest correlation with the maximum radial
alpha angle for hips with BDDH. Uemura et al17 investi-
gated various radiographic views using imaging models
based on CT data, which showed that radiographic views
could be used to visualize cam morphology in different
clockface positions. Thus, we should note that each radio-
graphic measurement has different characteristics in terms
of the evaluation of cam morphology. Moreover, the mea-
surement method itself needs to be strictly standardized if
it is to be used as a highly reproducible method as previ-
ously reported.4 This concept of strict standardization was
adopted in the current study.

Moreover, in the current study, we made use of 3D
MERGE MRI, which allows the reconstruction of images
in the radial plane based on the femoral neck axis and
thereby facilitates measurements of the radial alpha angle.
Samim et al15 reported 100% agreement between 3D MRI
and 3D CT for the diagnosis and location of cam deformi-
ties. Basically, we need imaging information concerning
soft tissue or chondral status, including labrum tears
revealed by MRI in patients with FAI.11 In addition, it is
possible to obtain morphological information, particularly
on recent 3D MRI.9

The coexistence of cam morphology and BDDH is an
important clinical issue. Harris et al8 investigated the prev-
alence of radiographic abnormalities in elite ballet dancers,
among whom cam deformities were recognized in 25.5%
and dysplasia or BDDH in 89%. In a previous study using
a 3D computer simulation model, virtual cam resection in
BDDH cases showed the most significant improvement in
hip range of motion compared with that in FAI cases14;
thus, a detailed evaluation of cam morphology should be
performed also in BDDH cases. In fact, the results of this

A BP = .0053 P = .0022

Figure 5. Measurement of the discrepancy between the maximum radial alpha angle and radiographic alpha angle for femoro-
acetabular impingement (FAI) and borderline developmental dysplasia of the hip (BDDH). (A) In the hips with FAI, the measurement
discrepancy on the 45� Dunn view was significantly smaller than on the cross-table lateral view. (B) In the hips with BDDH, the
measurement discrepancy on the 45� Dunn view was significantly smaller than on the anteroposterior (AP) view. However, there
was no significant difference between the 45� Dunn and cross-table lateral views. The shaded box shows the interquartile range,
the horizontal line in the box indicates the median, and the “x” indicates the mean. The error bars indicate the maximum and
minimum values.

TABLE 1
Radiographic Alpha Anglea

Alpha Angle, deg

FAI
45� Dunn view 71.2 ± 13.6
AP view 61.0 ± 15.6
Cross-table lateral view 59.0 ± 15.2

BDDH
45� Dunn view 58.2 ± 10.4
AP view 44.7 ± 10.9
Cross-table lateral view 51.7 ± 10.6

aAP, anteroposterior; BDDH, borderline developmental dyspla-
sia of the hip; FAI, femoroacetabular impingement.

TABLE 2
Correlations Between Maximum Radial Alpha Angle

on MRI and Each Radiographic Alpha Anglea

Pearson Correlation
Coefficient P Value

FAI
45� Dunn view 0.53 .016
AP view 0.29 .19
Cross-table lateral view 0.79 <.001

BDDH
45� Dunn view 0.66 .007
AP view 0.40 .082
Cross-table lateral view 0.90 <.001

aAP, anteroposterior; BDDH, borderline developmental dyspla-
sia of the hip; FAI, femoroacetabular impingement; MRI, magnetic
resonance imaging.
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study showed that the mean maximum radial alpha angle
for hips with BDDH was more than 60�, which indicates the
existence of cam morphology, although it was 58.2� on the
45� Dunn view.

It is difficult to rate the importance of variations in the
discrepancy or correlation between radiographic and radial
alpha angles. In the clinical setting, the 45� Dunn view may
be preferred when estimating the actual radial alpha angle.
On the other hand, the alpha angle on the cross-table lat-
eral view may be an effective parameter when evaluating
cam morphology in BDDH cases.

There are several limitations in this study. First, the
availability of 3D MERGE MRI was limited in our depart-
ment; therefore, the number of patients was relatively
small, and selection bias may have occurred. Second, radi-
ography was limited to 3 major views. Other radiographic
views might have yielded different results. In addition, the
3D evaluation was also limited to 5 representative radial
sections, which did not include 45�. The 3D measurement
on a 45� radial section might represent the 45� Dunn view
more accurately.

CONCLUSION

We reconfirmed the utility of the 45� Dunn view, with it
presenting the best reproducibility for the maximum radial
alpha angle as an evaluation of cam morphology. Further-
more, the cross-table lateral view revealed the best corre-
lation with the maximum radial alpha angle for hips with
BDDH.

REFERENCES

1. Atkins PR, Shin Y, Agrawal P, et al. Which two-dimensional radio-

graphic measurements of cam femoroacetabular impingement best

describe the three-dimensional shape of the proximal femur? Clin

Orthop Relat Res. 2019;477(1):242-253.

2. Barton C, Salineros MJ, Rakhra KS, Beaulé PE. Validity of the alpha
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7. Golfam M, Di Primio LA, Beaulé PE, Hack K, Schweitzer ME. Alpha

angle measurements in healthy adult volunteers vary depending on

the MRI plane acquisition used. Am J Sports Med. 2017;45(3):

620-626.

8. Harris JD, Gerrie BJ, Varner KE, Lintner DM, McCulloch PC. Radio-

graphic prevalence of dysplasia, cam, and pincer deformities in elite

ballet. Am J Sports Med. 2016;44(1):20-27.

9. Higashihira S, Kobayashi N, Oishi T, et al. Comparison

between 3-dimensional multiple-echo recombined gradient echo

magnetic resonance imaging and arthroscopic findings for the evalu-

ation of acetabular labrum tear. Arthroscopy. 2019;35(10):2857-2865.

10. Hipfl C, Titz M, Chiari C, et al. Detecting cam-type deformities on plain

radiographs: what is the optimal lateral view? Arch Orthop Trauma

Surg. 2017;137(12):1699-1705.

11. James SLJ, Ali K, Malara F, Young D, O’Donnell J, Connell DA. MRI

findings of femoroacetabular impingement. AJR Am J Roentgenol.

2006;187(6):1412-1419.

12. Kobayashi N, Inaba Y, Kubota S, et al. The distribution of impinge-

ment region in cam-type femoroacetabular impingement and border-

line dysplasia of the hip with or without cam deformity: a computer

simulation study. Arthroscopy. 2017;33(2):329-334.

13. Konan S, Rayan F, Haddad FS. Is the frog lateral plain radiograph a

reliable predictor of the alpha angle in femoroacetabular impinge-

ment? J Bone Joint Surg Br. 2010;92(1):47-50.

14. Kubota S, Inaba Y, Kobayashi N, Choe H, Tezuka T, Saito T. Com-

parison of improved range of motion between cam-type femoroace-

tabular impingement and borderline developmental dysplasia of the

hip: evaluation by virtual osteochondroplasty using computer simula-

tion. BMC Musculoskelet Disord. 2017;18(1):3-9.

15. Samim M, Eftekhary N, Vigdorchik JM, et al. 3D-MRI versus 3D-CT in

the evaluation of osseous anatomy in femoroacetabular impingement

using Dixon 3D FLASH sequence. Skeletal Radiol. 2019;48(3):

429-436.

16. Smith KM, Gerrie BJ, McCulloch PC, Lintner DM, Harris JD. Com-

parison of MRI, CT, Dunn 45� and Dunn 90� alpha angle measure-

ments in femoroacetabular impingement. Hip Int. 2018;28(4):

450-455.

17. Uemura K, Atkins PR, Anderson AE, Aoki SK. Do your routine radio-

graphs to diagnose cam femoroacetabular impingement visualize the

region of the femoral head-neck junction you intended? Arthroscopy.

2019;35(6):1796-1806.

The Orthopaedic Journal of Sports Medicine Radiographic and Radial Alpha Angles of Cam Morphology 5



<<
  /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


