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Early Clinical Results of Arthroscopically
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Background: We have previously reported the technique of arthroscopically assisted drilling of osteochondritis dissecans (OCD)
lesions of the elbow via the radius in a distal-to-proximal direction. With this technique, the entire OCD lesion can be drilled
vertically under arthroscopic guidance with pronation and supination of the forearm and flexion and extension of the elbow joint.

Purpose: To retrospectively evaluate return to sport, range of motion, and the Japanese Orthopaedic Association–Japan Elbow
Society Elbow Function Score (JOA-JES score) after treatment of an elbow OCD lesion by drilling through the radius.

Study Design: Case series; Level of evidence, 4.

Methods: From November 2003 to January 2006, a total of 7 male adolescent baseball players with OCD lesions of the elbow were
treated through use of arthroscopically assisted drilling via the radius. The stage of the OCD lesion was evaluated based on
preoperative plain radiographs. Patients were observed for a minimum of 36 months, and clinical analysis included time for return
to sport, elbow range of motion, and the JOA-JES score before intervention and at final follow-up.

Results: We evaluated all 7 patients at a mean follow-up time of 36.1 months (range, 24-68 months). The stage of the OCD lesion
on plain radiography was “translucent” in 1 patient, “sclerotic” in 5 patients, and “loosening” in 1 patient. The mean range of motion
before surgery was 131.2� and –4.7� in flexion and extension, respectively, and this improved to 138.6� and 1.1� at final follow-up.
The improvement in extension was statistically significant (P ¼ .04). The mean JOA-JES score of 83.0 before surgery significantly
improved to 94.0 at final follow-up (P < .001). One patient required excision of a free body at 51 months postoperatively, but all
patients returned to sports early and without pain at an average of 4.6 months postoperatively. No feature of osteoarthrosis was
noted on radiography on the final examination in any patient.

Conclusion: The findings of this study demonstrate that arthroscopically assisted drilling of an elbow OCD lesion through the radial
head allows for early return to sporting activities as well as improved motion and functional scores.
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Osteochondritis dissecans (OCD) of the elbow occurs in
3.4% of adolescent baseball players,8 and the stage is clas-
sified according to Minami et al10 as translucent, sclerotic,
or loosening based on plain radiography. For OCD in the
translucent and early sclerotic stages, conservative treat-
ment by prohibiting pitching motion is selected because
changes in the subchondral bone are likely to be reversible.
However, when the disease is resistant to conservative
treatment, surgical options should be considered. If the
stage has not progressed, microfracture or drilling of bone
may be indicated. Some reports have been published

regarding microfracture for unstable OCD lesions of the
capitellum,3,5 in which investigators approached OCD
lesions by avoiding the radial head. It is difficult to perform
vertical microfracture in every part of the subchondral bone
of the lesion. Further, treatment that entails only drilling of
bone has not been elucidated, partly because of the absence
of an effective method of bone drilling.

In the conventional procedure, anterograde bone drilling
is applied from the lateral joint space of the humeroradial
joint toward the lesion of the humeral capitellum, or retro-
grade drilling is applied from the lateral humeral condyle
toward the subchondral bone of the lesion; however, accu-
rate vertical drilling of the subchondral bone is difficult. To
resolve this problem, we designed a method to vertically
drill the entire lesion under arthroscopy of the elbow joint
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by inserting only 1 Kirschner wire from the radial diaphysis
toward the articular facet, with pronation and supination of
the forearm and flexion and extension of the elbow joint.1

Since our procedure is relatively minimally invasive, pain is
relieved early after surgery and range of motion (ROM)
training and muscle strengthening exercise can be initiated,
ensuring that the patient can return to sports early. In addi-
tion, we hypothesized that secondary osteoarthrosis may be
inhibited after the procedure. In the current study, we report
on the clinical and radiographic outcomes of 7 adolescent
baseball players who underwent arthroscopically assisted
drilling via the radius for elbow OCD lesions.

METHODS

Ethical approval for this study was obtained from the eth-
ical review board of our hospital. The study participants
were 7 patients (7 elbows) with an elbow OCD lesion who
underwent surgery via our procedure between November
2003 and January 2006. The right side was affected in 6
patients and the left side in 1 patient; in all patients, the
dominant side was affected. All patients were boys who were
baseball players. The mean age at the time of surgery was
13.3 years (range, 12-14 years), the mean disease duration
before surgery was 6.6 months (range, 2-15 months), and the
mean follow-up period after surgery was 36.1 months (range,
24-68 months) (Table 1).

Surgical Technique

The patient was placed in the supine position on the oper-
ating table. An air tourniquet was attached to the upper

arm, the elbow joint was positioned at 90� of flexion, and
10 to 20 mL of saline was injected from the posterior lat-
eral side of the elbow joint. A 30� oblique-view endoscope
with a 2.4-mm diameter was inserted through an anterior
lateral portal prepared on the anterior lateral side of the
humeroradial joint to start intra-articular endoscopic
observation. When this observation was difficult due to
synovitis, a synovectomy was performed through use of a
shaver. The patient’s forearm was placed in a pronation
position to avoid damage to the posterior interosseous
nerve, and one 1.8-mm Kirschner wire was inserted into
the joint at 3 cm distal to the humeroradial joint and at
about 20� to the bone axis from the center of the radial
diaphysis (Figure 1A).

The Kirschner wire was advanced until its tip came out
of the cartilage surface of the radial head under arthros-
copy. The forearm was placed in a supination position so
that the Kirschner wire tip could be set to the lateral side of
the lesion of the humeral capitellum (Figure 1B). The
Kirschner wire was then advanced toward the humerus
at 30�, matching the flexion angle of the elbow joint to the
posterior side of the lesion, and the bone was drilled until
bleeding was confirmed (Figure 2A). The Kirschner wire
inserted into the humerus was pulled out to the articular
facet of the radial head, according to the extent of the OCD
lesion; the flexion angle was changed to 60�, 90�, and 120�

toward the anterior side of the lesion while the supination
position was retained; and drilling was performed (Figure 1,
C-F). Then, drilling was applied to the medial side, similar
to that on the lateral side, at 30�, 60�, 90�, and 120� of
flexion, so as to match the Kirschner wire tip to the medial
side of the lesion of the humeral capitellum while the fore-
arm was retained in a pronation position (Figure 2B).

Postoperative Treatment

The area from the upper arm to the fingers was fixed with a
plaster cast for 1 week after surgery, and ROM training of
the elbow joint was started after 1 week. Pitching motion
was initiated 8 weeks after surgery, and full-force pitching
was permitted 4 months after surgery.

Evaluated Parameters

On preoperative plain radiographs, we established the OCD
stage as defined by Minami et al10: translucent, an early
stage showing an irregular rarefaction or transparency of
the trabecula in the region consistent with the humeral capi-
tellum; sclerotic, in which separation of the lesion has
started and a transparent zone is present between the lesion
and base bed, with sclerosis of the base bed; and loosening, in

TABLE 1
Patient Demographic Data

Age, y, mean (range) 13.3 (12-14)
Sex, n

Male 7
Female 0

Laterality, n
Right 6
Left 1

Stage of osteochondritis dissecans, n
Translucent 1
Sclerotic 5
Loosening 1

Duration to operation, mo, mean (range) 6.6 (2-15)
Follow-up period, mo, mean (range) 36.1 (24-68)
Return to sport, mo, mean (range) 4.6 (2-8)
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which a free loose body is present. ROM of the elbow and the
Japanese Orthopaedic Association–Japan Elbow Society
Elbow Function Score (JOA-JES score) were measured
before surgery and at final follow-up, and the preoperative
and final values for each were compared by paired t test.12,17

The time to return to sports and the rates of recurrence and
complications were also investigated. In all analyses, P< .05
was defined as statistically significant.

RESULTS

The OCD stage was translucent in 1 patient, sclerotic in 5
patients, and loosening in 1 patient. The mean preopera-
tive ROM was 131.2� in flexion and –4.7� in extension, and
these improved to 138.6� and 1.1�, respectively, at final

follow-up. The improvement in extension was statistically
significant (P¼.04). The mean JOA-JES score was 83.0
before surgery, and it improved to 94.0 at final follow-up

Figure 1. Diagram of the drilling technique via the radius. Drilling of the medial and lateral side of the capitellar osteochondritis
dissecans lesion was achieved by (A) pronating or (B) supinating the forearm, respectively. Drilling of the posterior and anterior
lesion was achieved by flexing and extending the elbow, respectively, (C) 30�, (D) 60�, (E) 90�, and (F) 120�.

Figure 2. (A) Arthroscopic findings showed right humeral capitellum after removal of free body. (B) A Kirchner wire was advanced
toward the humerus through the radial head. C, capitellum; R, radial head.

TABLE 2
Comparison of Clinical Evaluation Dataa

Preoperative Final P Value

Elbow angle, deg
Flexion 131.2 ± 4.8 138.6 ± 4.8 .19
Extension –4.7 ± 10.8 1.1 ± 7.9 .04

JOA-JES score 83.0 ± 3.7 94.0 ± 5.1 .001

aData are presented as mean ± SD. JOA-JES score, Japanese
Orthopaedic Association–Japan Elbow Society Elbow Function
Score.
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(P ¼ .001) (Table 2). For each study patient, the final JOA-
JES score increased compared with his preoperative score
(Figure 3).

One patient required excision of a free loose body 1.5 cm
in diameter at 51 months after surgery because of catching,
but all patients returned to sports without pain at a mean of
4.6 months (range, 2-8 months) after surgery. One patient
who took 8 months to return to sport was considered to be in
the late sclerotic phase because pain lasted for 8 months
when he pitched with full strength. No nerve injury was
noted in any patient. Follow-up telephone interviews with
3 patients after an average of 84.0 months confirmed that
they had continued playing baseball at their own level
without ROM limitation or pain. No feature of osteoarthro-
sis was noted on plain radiography of the elbow joint in the
final examination in any patient, and no symptom of poste-
rior interosseous nerve injury was shown.

DISCUSSION

The findings of this study demonstrate that arthroscopi-
cally assisted drilling of an elbow OCD lesion through the
radial head allows for early return to sports activities,
improved motion, and improved functional scores. In con-
servative treatment of OCD of the elbow, long-term rest of
the elbow and prohibition of pitching are necessary. How-
ever, patients sometimes resume pitching if symptoms sub-
side within a short time, and this may cause disease
progression. In a survey of outcomes of 6 months of conser-
vative treatment in 24 patients with early and advanced
OCD of the elbow, Takahara et al14 found that pain

remained in 13 patients, showing that this condition may
not always be healed by long-term conservative treatment.
When the stage progresses and a free loose body is formed,
curettage and excision are performed, but residual pain after
surgery and progression to arthropathic changes over time
can occur.2,9,15 Autologous cartilage transplant to a large
lesion has led to favorable short- and midterm outcomes,7,11

but this procedure is relatively invasive and complex.
Bone drilling is a minimally invasive procedure for

cases in the translucent and sclerotic stages of OCD; this
procedure facilitates fusion of the lesion and surrounding
bone tissue by promoting blood circulation from the tissue
via opening a bur hole in subchondral bone.4 In the loos-
ening stage, the defective region can be repaired with
fibrous cartilage by bleeding from the bone marrow. How-
ever, since lesions are likely to be formed in the humeral
capitellum above the radial head and because the joint
space between the humeral capitellum and radial head is
narrow, it is technically difficult to apply anterograde
bone drilling vertically to the lesion in the direction from
the lateral joint space of the humeroradial joint to the
cartilage surface of the lesion. Retrograde bone drilling
from the lateral humeral condyle to subchondral bone of
the lesion is possible but has several drawbacks: Another
skin incision is necessary, drilling vertical to the lesion
through a single drill hole is difficult, and making numer-
ous drill holes may cause fracture. Drilling bone from the
posterior side of the elbow joint has been tried,16 but addi-
tional skin incision is also necessary.

For these reasons, we developed an anterograde bone
drilling method in which only 1 drill hole is prepared from
the radial diaphysis toward the articular facet of the
humeral head through use of a 1.8-mm Kirschner wire,
and the lesion is drilled in the anteroposterior direction
by bending and extending the elbow joint and in the med-
iolateral direction by pronating and supinating the joint.
The advantages of this method are as follows: Incision of
the joint is not necessary, lesions can be accurately drilled
because the method can be applied under arthroscopy, the
entire lesion can be vertically drilled, and early rehabili-
tation is possible. The indication is specific to the translu-
cent to loosening stages because the treatment effects of
vertical drilling under arthroscopy can be obtained using
this procedure, compared with the effect of conventional
bone drilling. However, it is necessary to pay attention to
the path of the posterior interosseous nerve. The posterior
interosseous nerve courses under the dorsal surface of the
radial neck,13 and its path changes by rotation of the fore-
arm.6 Therefore, we place the forearm in pronation to min-
imize the risk of nerve injury.

In the current study, we found that a free loose body
formed in 1 patient at 51 months after surgery and necessi-
tated excision, but all patients were able to return to sports
without pain at an average of 4.5 months after surgery. No
secondary osteoarthrosis developed, suggesting that active
bone drilling prevents progression of the lesion stage and
promotes healing, facilitating an early return to sports in
patients with translucent- or sclerotic-stage lesions that are
resistant to short-term conservative treatment. A similar

Figure 3. Japanese Orthopaedic Association–Japan Elbow
Society Elbow Function (JOA-JES) scores for the study
patients (each patient is represented by a separate line). All
patients had increased scores at final evaluation.
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effect may be obtained for patients with loosening-stage
lesions in which the lesion is centrally positioned.

Limitations

This study had several limitations. First, the sample size
was small. Because we restricted the survey to patients
with all relevant data, only 7 patients were included in this
study. Second, epiphyseal separation, lesion size, and dif-
ferences in the occurrence site were not evaluated. Third,
long-term follow-up was not performed because the parti-
cipants were not professional athletes and have since ended
high-level sports activities. Fourth, although we noted no
hypertrophy of the radial head or arthropathic changes,
careful long-term follow-up is needed regarding the influ-
ence of the prepared drill hole on the radial head, cartilage
surface of the lesion, and epiphyseal line of the radial head.
Fifth, we evaluated the course of treatment using only plain
radiographs. We did not perform appropriate magnetic res-
onance examinations, which are useful for evaluation of
OCD treatment.

CONCLUSION

The study outcomes showed that drilling of bone through
the radial head under arthroscopy for OCD of the elbow
permits vertical drilling of the entire lesion and allows an
early return to sports activities.
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the elbow: excellent results in teenage athletes treated by arthro-

scopic debridement and microfracture. Croat Med J. 2012;53:40-47.

5. Camp CL, Dines JS, Degen RM, Sinatro AL, Altchek DW. Arthroscopic

microfracture for osteochondritis dissecans lesions of the capitellum.

Arthrosc Tech. 2016;5:e477-e481.

6. Hohenberger GM, Schwarz AM, Maier MJ, et al. Safe zone for the

posterior interosseous nerve with regard to the lateral and posterior

approaches to the proximal radius. Surg Radiol Anat. 2018;40:

1025-1030.

7. Iwasaki N, Kato H, Kamishima T, Minami A. Sequential alterations in

magnetic resonance imaging findings after autologous osteochondral

mosaicplasty for adolescent athletes with osteochondritis dissecans

of the humeral capitellum. Am J Sports Med. 2009;37:2349-2354.

8. Kida Y, Morihara T, Kotoura Y, et al. Prevalence and clinical charac-

teristics of osteochondritis dissecans of the humeral capitellum

among adolescent baseball players. Am J Sports Med. 2014;42:

1963-1971.

9. Mihara K, Suzuki K, Makiuchi D, Nishinaka N, Yamaguchi K, Tsutsui

H. Surgical treatment for osteochondritis dissecans of the humeral

capitellum. J Shoulder Elbow Surg. 2010;19:31-37.

10. Minami M, Nakashita K, Ishii S, Usui M, Muramatsu I. Twenty-five

cases of osteochondritis dissecans of the elbow. Rinsho Seikeigeka

(Japan). 1979;14:805-810.

11. Nishinaka N, Tsutsui H, Yamaguchi K, Uehara T, Nagai S, Atsumi T.

Costal osteochondral autograft for reconstruction of advanced-stage

osteochondritis dissecans of the capitellum. J Shoulder Elbow Surg.

2014;23:1888-1897.

12. Shimada K, Yoshida T, Nakata K, Hamada M, Akita S. Reconstruction

with an osteochondral autograft for advanced osteochondritis disse-

cans of the elbow. Clin Orthop Relat Res. 2005;435:140-147.

13. Sigamoney KV, Rashid A, Ng CY. Management of atraumatic poste-

rior interosseous nerve palsy. J Hand Surg Am. 2017;42:826-830.

14. Takahara M, Ogino T, Fukushima S, Tsuchida H, Kaneda K. Nonop-

erative treatment of osteochondritis dissecans of the humeral capi-

tellum. Am J Sports Med. 1999;27:728-732.

15. Ueda Y, Sugaya H, Takahashi N, et al. Arthroscopic fragment resec-

tion for capitellar osteochondritis dissecans in adolescent athletes: 5-

to 12-year follow-up. Orthop J Sports Med. 2017;5:23259671177

44537.

16. van den Ende KI, McIntosh AL, Adams JE, Steinmann SP. Osteo-

chondritis dissecans of the capitellum: a review of the literature and

a distal ulnar portal. Arthroscopy. 2011;27:122-128.

17. Yamagami N, Yamamoto S, Aoki A, Ito S, Uchio Y. Outcomes of

surgical treatment for osteochondritis dissecans of the elbow:

evaluation by lesion location. J Shoulder Elbow Surg. 2018;27:

2262-2270.

The Orthopaedic Journal of Sports Medicine Arthroscopically Assisted Drilling for OCD 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


