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Medial Elbow Pain During the Return-to-
Throwing Period After Ulnar Collateral
Ligament Reconstruction in Pitchers

Robert A. Keller,*† MD, Nathan E. Marshall,† MD, Orr Limpisvasti,‡ MD,
Anthony F. DeGiacomo,‡ MD, Michael Banffy,‡ MD, and Neal S. ElAttrache,‡ MD

Investigation performed at Kerlan-Jobe Orthopaedic Clinic, Los Angeles, California, USA

Background: Ulnar collateral ligament reconstruction (UCLR) is common in the sport of baseball, particularly among pitchers. Post-
operative return-to-sport protocols have many players beginning to throw at 4 to 5 months and returning to full competition between
12 and 16 months after surgery. Medial elbow pain during the return-to-throwing period often occurs and can be difficult to manage.

Purpose: To evaluate the incidence of medial elbow pain and associations with outcomes and revision surgery during the
return-to-throwing period after UCLR.

Study Design: Case-control study; Level of evidence, 3.

Methods: Between the years of 2002 and 2014, all pitchers who underwent UCLR at a single institution were identified. Charts
were reviewed for incidence of medial elbow pain during return to throwing, return to sport, and subsequent operative interven-
tions, including revision ulnar collateral ligament surgery.

Results: Of a total of 616 pitchers who underwent UCLR during the study period, 317 were included in this study. Medial elbow
pain was experienced by 45.1% (143 of 317), with a mean time of complaint of 9.75 months after surgery. The groups with and
without pain did not differ statistically with regard to age (pain, 20.6 years; no pain, 20.9 years) or level of competition. Of those who
experienced medial elbow pain, 10.5% did not return to sport; 5.6% underwent revision UCLR; and 19.6% underwent other
operative procedures at the elbow. Among those who did not experience medial elbow pain when returning to throw, 8.7% did not
return to sport, with only 1.7% undergoing revision UCLR and 6.9% undergoing other operative elbow procedures.

Conclusion: Of the pitchers evaluated in the study, approximately half reported pain during the return-to-throwing phase after
UCLR. Those who experienced medial elbow pain had a higher rate of subsequent surgical intervention.
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Since the advent of ulnar collateral ligament reconstruction
(UCLR) surgery in 1974 by Dr Frank Jobe, many throwing
athletes have been able to successfully return to sport after
injury to the ulnar collateral ligament.1,5,8,10,15,17,18 Specif-
ically, baseball players appear to be at highest risk for
injury to the ulnar collateral ligament, with the number
of those requiring UCLR continuing to rise. For this reason,
Conte et al6 evaluated the prevalence of UCLR in profes-
sional baseball and suggested that close to 25% of Major
League Baseball pitchers and 15% of minor league players
have undergone UCLR.

Despite the high rate of players who undergo UCLR, the
literature supports a high return to sport after the proce-
dure, with ranges between 80% and 90%.2,8,12,14,15,18

Despite a high rate of return, Makhni et al14 reported that
only 67% of established Major League Baseball pitchers
returned to the same level of competition postoperatively,
and 57% of established players returned to the disabled list
because of injuries to the throwing arm. It is important to
realize, however, that there are limited data with regard to
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risk factors for those who do not return to sport or those
who later require subsequent throwing arm surgery or
revision UCLR.

Rehabilitation protocols that facilitate return to sport
after surgery are paramount for adequate healing, optimal
outcomes, and successful return to sport. After UCLR, most
return-to-sport protocols include abstinence from throwing
for the first 4 to 5 months, followed by gradual return to
light throwing, with later progression to throwing off the
mound, culminating in return to sport anywhere from 12 to
16 months after surgery. Throughout these return-to-sport
protocols, players progressively test their reconstructed
ligaments in a stepwise fashion, with each step adding
increased stress to the medial elbow.

During these progressive rehabilitation phases, there
are times when players may experience medial elbow pain,
many times requiring them to slow their progression in the
return-to-play protocol. We have yet to understand how
postoperative medial elbow pain may affect players’ out-
come or put them at risk for future injury. The purpose of
this study was to evaluate medial elbow pain in the return-
to-throwing period after UCLR and to assess if medial
elbow pain among these players portends a worse outcome.

METHODS

Institutional review board approval was obtained at our
institution. All patients who underwent UCLR between
2002 and 2014 at the Kerlan-Jobe Orthopedic Clinic were
identified (N ¼ 616). Chart review was performed to estab-
lish demographic, clinical, and surgical data. All charts
were evaluated for adequate postoperative follow-up
through complete return to sport. Only pitchers were
evaluated (n ¼ 317) (Figure 1). Pitchers who did not have
adequate postoperative follow-up for chart review were
excluded. Demographic data included age at time of sur-
gery, level of competition (junior high, high school, college,
recreational, or professional) (Table 1), graft type used, and
surgical technique performed. Patients’ postoperative notes
were then evaluated for patient complaints of medial elbow

pain, time from surgery to onset of medial elbow pain,
return to sport, subsequent surgery on the throwing arm,
and revision UCLR.

To assess for differences in demographics and outcomes,
players who developed medial elbow pain during the
return-to-throw protocol were then compared with players
who did not have medial elbow pain. Specifically, differ-
ences were evaluated in terms of return to sport, reopera-
tion of the throwing arm, and revision UCLR. Continuous
variable data were reported as weighted means, and cate-
gorical variable data as frequencies with percentages. Cat-
egorical data was compared between groups with
chi-square analysis, with significance set at P < .05.

RESULTS

Of the 317 pitchers evaluated, 143 (45.1%) experienced
medial elbow pain and 174 (54.9%) did not. For those who
experienced medial elbow pain, the mean time of complaint
was 9.75 months (range, 4-16 months) after surgery. In
comparing the 2 groups with the data available, we did not
observe a statistically significant difference with regard to
age (pain, 20.6 years; no pain, 20.9 years; P¼ .31) or level of
competition (pain: n ¼ 43 professional, 73 college, 29 high
school, and 2 recreational; no pain: n ¼ 46 professional, 77
college, 42 high school, 1 junior high school, and 2 recrea-
tional; P ¼ .72) (Table 1). Also, with the numbers available,
we identified no significant differences in the incidence of
medial elbow pain based on graft type for reconstruction
(Table 2).

In comparing outcomes after UCLR, medial elbow pain
during the return-to-throwing period did not have a signif-
icant effect on the likelihood of return to sport (pain, 10.5%;
no pain, 8.7%; P ¼ .630). A significantly higher percentage
of pitchers who experienced pain required other elbow oper-
ative interventions (pain, 19.6%; no pain, 6.9%; P < .01). In
the pain group, these procedures consisted of 12 ulnar
nerve decompressions/transpositions, 6 elbow arthrosco-
pies, 1 removal of medial heterotopic ossification, 1 excision
of medial antebrachial nerve neuroma, and 8 revision
UCLR, compared with 3 ulnar nerve transpositions, 6
elbow arthroscopies, and 3 revision UCLR in the no-pain
group. Medial elbow pain showed a trend toward a higher
rate of subsequent revision UCLR (5.6% vs 1.7%), but the
trend was not significant (P ¼ .06) (Table 3).

Those who did not have medial elbow pain showed a
trend toward more post-UCLR shoulder surgery as com-
pared with those who did experience medial elbow pain
(pain: 2.1%, n ¼ 3; no pain: 6.4%, n ¼ 11; P ¼ .06), but the
trend did not reach significance. These shoulder surgical
procedures included 10 SLAP (superior labral anterior and
posterior) repairs and 1 rotator cuff debridement in the
no-pain group versus 3 SLAP repairs in the pain group.

DISCUSSION

As the number of UCLR procedures continues to rise, it is
important to evaluate potential risk factors that may lead

Figure 1. Tree plot of patients evaluated. UCLR, ulnar collat-
eral ligament reconstruction.
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to inferior outcomes. The findings of this study suggest that
medial elbow pain during the return-to-throwing phase of
recovery after UCLR may be associated with worse out-
comes after surgery, including increased risk of subsequent
elbow surgical procedures.

Rehabilitation following UCLR is a fairly long process.
The senior author’s (N.S.E.) current protocol for return to
sport consists of beginning short toss at 3 and 4 months
post-UCLR, followed by slow progression of increasing dis-
tance to a maximum of 150 ft between 4 and 7 months.
Players then transition to throwing off the mound at one-
half to three-quarter speed between 8 and 10 months, fol-
lowed by full-speed pitching after 10 months, with the goal
to condition the arm to return to sport between 12 and
16 months. In our cohort, those who experienced medial
elbow pain did so around the 10-month time frame. This
is the point at which most pitchers begin throwing at nor-
mal speeds off the mound for the first time after surgery.
This also represents the time when the new ligament
experiences the full stresses of pitching. Medial elbow pain

during this period may be an indication that a pitcher’s
throwing arm is not entirely ready to withstand the full
effort of pitching. Under these circumstances, plausible
causes of medial elbow pain may be due to a lack of strength
or endurance or to improper mechanics, or the reconstructed
ligament may not have matured enough to withstand full
pitching effort off the mound. For any of these reasons, the
rehabilitating thrower should be observed very closely and
progression even delayed to this advanced level of play and
stress to the throwing arm.

Several studies have evaluated return to sport after
UCLR, suggesting that 80% to 90% of those who undergo
the procedure return to play.2,8,12,14,15,18 However, there is
limited literature to suggest which pitchers are at risk of
being unable to return to sport. Dines and colleagues7

reported on a cohort of 15 patients who underwent revision
reconstruction, and they stated that the main reason for a
compromised result was pain, with 8 of the 15 having
chronic medial pain following return to sport. To our knowl-
edge, no other studies have evaluated postoperative clinical

TABLE 1
Age and Level of Sport of Players Experiencing Elbow Pain vs No Pain

Level of Sport, n (%)

Mean Age, y Professional College High School Junior High School Recreational

Medial elbow pain (n ¼ 143) 20.6 43 (30.1) 73 (51) 29 (20.3) 0 2 (1.4)
No pain (n ¼ 174) 20.9 46 (26.4) 77 (44.3) 42 (24.2) 1 (0.6) 2 (1.1)
P value .31 .72

TABLE 2
Surgical Procedure, Graft Type, and Ulnar Nerve Transposition of Players Experiencing Elbow Pain vs No Paina

Surgical Procedure Graft Type

Modified Jobe Docking DANE TJ Palmaris Gracilis Ulnar Nerve Transposition

Medial elbow pain (n ¼ 143) 106 (74) 32 (22.4) 5 (3.5) 114 (79) 29 (20.3) 18 (12.6)
No pain (n ¼ 174) 127 (73.8) 39 (22.7) 8 (4.6) 130 (74.7) 44 (25.3) 26 (14.9)
P value .88 .29 .27

aResults are reported as n (%).

TABLE 3
Post-UCLR Elbow Surgery Performed Among Players Experiencing Elbow Pain vs No Paina

Surgical Procedure, n (%)

Total Ulnar Nerveb Elbow Arthroscopyc Miscellaneousd Revision UCLR

Medial elbow pain (n ¼ 143) 28 (19.6) 12 6 2 8 (5.6)
No pain (n ¼ 174) 12 (6.9) 3 6 0 3 (1.7)
Total 40 (12.6) 11 (3.5)
P value <.01 .06

aBolded P value indicates statistically significant difference between pain and no pain groups (P < .05). UCLR, ulnar collateral ligament
reconstruction.

bDecompression/transposition.
cLoose body removal and decompression.
dMiscellaneous included 1 removal of medial heterotopic ossification and 1 excision of medial antebrachial nerve neuroma.
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symptoms or findings suggesting that a player is at risk for
not returning to his or her previous level of sport. The cur-
rent study’s results suggest that players who experience
medial elbow pain while returning to the mound during
their return-to-throw protocol may be at higher risk than
those without pain with respect to returning to sport after
UCLR.

Following successful return to sport after UCLR, a player
is still at risk for reinjury to his or her throwing elbow.
Osbahr et al16 reported data at 10-year follow-up on a group
of 313 baseball players who had undergone UCLR, citing a
reoperation rate of 19%. Separate data from the same
group—on a cohort of 942 patients with a mean follow-up
of 38 months—revealed an elbow reoperation rate of 5.8%.2

Of those who had UCLR in our cohort, 12.6% later required
reoperation. However, pitchers who experienced medial
elbow pain during the return-to-throw protocol showed an
even higher risk for reoperation, at 19.6%.

As the incidence of primary UCLR continues to rise, so
too does that of revision UCLR. Several studies have tried
to elucidate risk factors for revision reconstruction. Some
have suggested that relative workload changes and age at
primary reconstruction, as well as percentage of fastballs
pitched, may be risk factors for revision surgery.11 Others
correlated pitch velocity with risk for revision reconstruc-
tion and evaluated the stresses of different pitches.3,4,9,13

However, limited evidence has been reported on pitchers
who may be at risk during the return-to-throwing phase of
rehabilitation. Our study found that medial elbow pain,
most commonly 10 months after surgery, may be a risk
factor leading to revision reconstruction, as 5.6% of
patients with pain underwent revision UCLR versus
1.7% in the group without pain, but this trend did not
reach significance.

There are several limitations to this study. This was a
retrospective review of previous operative reports and clin-
ical data. A prospectively designed study is needed to com-
pletely analyze a player’s risk of experiencing pain after
UCLR. We did not have complete records or follow-up for
approximately half of the patients who underwent UCLR
during our study period, so we cannot draw inferences
about the risk of pain after UCLR; nevertheless, this is by
far the largest cohort of patients undergoing UCLR that
has been used to evaluate medial elbow pain after recon-
struction. The data collected were also subjective, based on
patients noting medially based elbow pain during return to
throwing. This can be perceived as a vague complaint at
times. However, pitchers have become quite familiar with
noting pain at the medial elbow, and this complaint is much
less vague than other subjective measures.

CONCLUSION

Medial elbow pain during the return-to-throwing period
after UCLR is not uncommon, with up to half of pitchers
potentially experiencing pain. Our results suggest that
those who experience medial elbow pain are at increased
risk for further surgical intervention. Medial elbow pain
during the return-to-throwing period is an important

complaint and requires further study to determine its inci-
dence and to optimize treatment for patients undergoing
UCLR.

REFERENCES

1. Azar FM, Andrews JR, Wilk KE, Groh D. Operative treatment of ulnar

collateral ligament injuries of the elbow in athletes. Am J Sports Med.

2000;28(1):16-23.

2. Cain EL Jr, Andrews JR, Dugas JR, et al. Outcome of ulnar collateral

ligament reconstruction of the elbow in 1281 athletes: results in 743

athletes with minimum 2-year follow-up. Am J Sports Med. 2010;

38(12):2426-2434.

3. Chalmers PN, Erickson BJ, Ball B, Romeo AA, Verma NN. Fastball

pitch velocity helps predict ulnar collateral ligament reconstruction in

Major League Baseball pitchers. Am J Sports Med. 2016;44(8):

2130-2135.

4. Chalmers PN, Sgroi T, Riff AJ, et al. Correlates with history of injury in

youth and adolescent pitchers. Arthroscopy. 2015;31(7):1349-1357.

5. Ciccotti MG, Siegler S, Kuri JA, Thinnes JH, Murphy DJ. Comparison

of the biomechanical profile of the intact ulnar collateral ligament with

the modified Jobe and the Docking reconstructed elbow: an invitro

study. Am J Sports Med. 2009;37(5):974-981.

6. Conte SA, Fleisig GS, Dines JS, et al. Prevalence of ulnar collateral

ligament surgery in professional baseball players. Am J Sports Med.

2015;43(7):1764-1769.

7. Dines JS, Yocum LA, Frank JB, ElAttrache NS, Gambardella RA, Jobe

FW. Revision surgery for failed elbow medial ulnar collateral ligament

reconstruction. Am J Sports Med. 2008;36(6):1061-1065.

8. Erickson BJ, Gupta AK, Harris JD, et al. Rate of return to pitching and

performance after Tommy John surgery in Major League Baseball

pitchers. Am J Sports Med. 2014;42(3):536-543.

9. Fleisig GS, Kingsley DS, Loftice JW, et al. Kinetic comparison among

the fastball, curveball, change-up, and slider in collegiate baseball

pitchers. Am J Sports Med. 2006;34:423-430.

10. Jobe FW, Stark H, Lombardo SJ. Reconstruction of the ulnar collat-

eral ligament in athletes. J Bone Joint Surg Am. 1986;68(8):

1158-1163.

11. Keller RA, Mehran N, Khalil LS, Ahmad CS, ElAttrache NS. Relative

individual workload changes may be a risk factor for rerupture of ulnar

collateral ligament reconstruction. J Shoulder Elbow Surg. 2017;26:

369-375.

12. Keller RA, Steffes MJ, Zhuo D, Bey MJ, Moutzouros V. The effects of

medial ulnar collateral ligament reconstruction on Major League

pitching performance. J Shoulder Elbow Surg. 2014;23(11):

1591-1598.

13. Lyman S, Fleisig GS, Andrews JR, Osinski ED. Effect of pitch type,

pitch count, and pitching mechanics on risk of elbow and shoulder

pain in youth baseball pitchers. Am J Sports Med. 2002;30:463-468.

14. Makhni EC, Lee RW, Morrow ZS, Gualtieri AP, Gorroochurn P, Ahmad

CS. Performance, return to competition, and reinjury after Tommy

John surgery in Major League Baseball pitchers: a review of 147

cases. Am J Sports Med. 2014;42:1323-1332.

15. O’Brien DF, O’Hagan T, Stewart R, et al. Outcomes for ulnar collateral

ligament reconstruction: a retrospective review using the KJOC

assessment score with two-year follow-up in an overhead throwing

population. J Shoulder Elbow Surg. 2015;24(6):934-940.

16. Osbahr DC, Caine EL, Raines BT, Fortenbaugh D, Dugas JR, Andrews

JR. Outcomes after ulnar collateral ligament reconstruction in com-

petitive baseball players: minimum 10-year follow-up. Am J Sports

Med. 2014;42(6):1333-1342.

17. Paletta GA, Wright RW. The modified docking procedure for elbow

ulnar collateral ligament reconstruction: 2-year follow-up in elite

throwers. Am J Sports Med. 2006;34(10):1594-1598.

18. Petty DH, Andrews JR, Fleisig GS, Cain EL. Ulnar collateral ligament

reconstruction in high school baseball players: clinical results and

injury risk factors. Am J Sports Med. 2004;32(5):1158-1164.

4 Keller et al The Orthopaedic Journal of Sports Medicine



<<
  /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


