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Pediatric Tibial Spine Fractures

Exploring Case Burden by Age and Sex
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Background: Pediatric tibial spine fractures (TSFs) are a well-known clinical entity, but the epidemiology of these injuries is not fully
understood. Further, there are limited data on outcomes after TSF treatment, specifically the proportion of patients requiring
subsequent anterior cruciate ligament (ACL) reconstruction.

Purpose: To describe the distribution of TSF case burden by age and sex and to determine the proportion of patients undergoing
subsequent ACL reconstruction or developing ACL insufficiency.

Study Design: Descriptive epidemiology study.

Methods: The Truven Health MarketScan database was queried to identify patients aged 7 to 18 years with TSFs between 2016
and 2018. Diagnosis and initial treatment (surgical vs nonoperative) were recorded based on database coding. Case burden by age
and sex was calculated. The database, which includes longitudinal data, was then queried for subsequent diagnoses of ACL
insufficiency as well as subsequent ACL reconstruction procedures performed among the patients.

Results: We found 876 cases of TSF, 71.3% of which were treated nonoperatively. The male to female ratio for case burden was
2.2:1. Cases peaked at age 13 to 14 years for boys and age 11 to 12 years for girls. Of all cases identified, 3.7% also had either a
diagnosis code for ACL laxity entered in a delayed fashion into the database or a later procedure code for ACL reconstruction
(considered together to represent “subsequent ACL insufficiency”). Only 15 subsequent ACL reconstructions (1.7% of cases) were
found, all of which were among boys and 9 of which were among boys aged 13 to 14 years.

Conclusion: This longitudinal study is the largest epidemiological analysis of pediatric TSFs to date. We found low rates of
subsequent ACL insufficiency and ACL reconstruction, with boys aged 13 to 14 years accounting for most of those cases. Rates of
subsequent ACL reconstruction were lower than previously reported. Boys accounted for more than two times as many TSF cases
as girls.
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Pediatric tibial spine fractures (TSFs) are a well-described
entity among skeletally immature patients.6,7,13,21 This
injury occurs when the anterior cruciate ligament (ACL) is
loaded in tension, frequently at low velocity, resulting in bony
avulsion of the tibial eminence before the ACL fails in conti-
nuity.18 TSFs result in functional ACL insufficiency and are
considered a “pediatric equivalent to ACL rupture.” Occa-
sionally, a TSF may present with concomitant interstitial
injury or incomplete rupture of the ACL. This is found more
commonly in the setting of displaced fractures.14 Treatment
for the patient with a nondisplaced TSF may consist of immo-
bilization without surgery. Displaced fractures may be trea-
ted with closed reduction and casting in terminal knee
extension. However, displaced fractures, which are fre-
quently accompanied by meniscal or chondral injury,17 are

commonly treated witharthroscopic or open surgical fixation,
which may allow for earlier range of motion. Fixation options
include screw, suture anchor, and suture-only repairs, with
the fixation choice depending on the size and comminution of
the avulsed bony fragment.3,7 Regardless of treatment strat-
egy, some patients treated for TSF will develop clinical knee
laxity.11,15,16,20,22 Although it is not clear which patients will
have symptoms16 older age has been cited as a risk factor for
progressing to later ACL reconstruction.16

While several studies1,12,14 have claimed that TSFs tend to
occur most often among children aged 8 to 14 years, a 2015
series of 18 patients included children as young as 3 years
and as old as 17 years.6 This suggests that the distribution of
case burden by age is actually not yet well described, likely
because previous observational studies have been limited by
small series sizes. Furthermore, the proportion of patients
treated for a TSF that will later be diagnosed with ACL insuf-
ficiency or undergo subsequent ACL reconstruction is not
known outside of a small, single-center retrospective study.16
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The aim of this study was to use a large payer database to
describe the epidemiology of TSFs, including case burden
by sex and age. Based on our own experiences, we hypoth-
esized that we would find increased case burden among
male patients compared with female patients. We further
sought to estimate how often different treatment
approaches were used, as well as the proportion of patients
later developing ACL insufficiency.

METHODS

This study was exempt from institutional review board
approval because it utilized a publicly available, deidenti-
fied database.

Database

The Truven Health MarketScan database (Truven Health
Analytics Inc) was used to identify cases for this study. The
Truven database contains one of the largest convenience
samples of the privately insured population in the United
States, including data from >150 employers and approxi-
mately 20 health plans across the United States that sub-
mit data directly to Truven. It contains longitudinal data,
with information from both inpatient and outpatient visits.
This database has been used in several prior orthopaedic
studies.2,4,8 One major limitation of the database as it was
used here is that it is not a comprehensive national data-
base, and therefore, while it may be used to generate case
counts, it could not be used to estimate the number of peo-
ple at risk throughout the study period. Because of this,
case burden is reported here as raw case counts rather than
population incidence estimates.

Case Identification

Patients with an International Classification of Diseases–
10th Revision (ICD-10) diagnosis code for TSF (S82.11)
reported in the Truven database at any visit between
2016 and 2018 were identified. Index patient age was
restricted to 7 to 18 years based on the distribution of
cases in a recent study.6 Including older adult patients
would likely have resulted in more adult-type tibial spine
avulsion injuries, which are considered a separate clinical
entity. The start of the date range for index cases was set
at 2016 because older ICD-9 coding, which was used
through 2015, did not include a specific diagnosis code for
TSF. The range was ended at 2018 to allow a minimum of

1.5 years of potential follow-up for all patients. Further,
any patient with the diagnosis code for tibial tubercle
fracture (ICD-10 code S82.15) was excluded to reduce
patient misclassification, as older ICD-9 codes covering
TSFs also covered tibial tubercle fractures.

Treatment Classification

Patients with TSFs were classified into 2 different treat-
ment categories: (1) tibial spine fixation (operative treat-
ment) or (2) nonoperative treatment. Assignment to the
fixation group was based on having 1 of several Current
Procedural Terminology (CPT) codes reported at a visit
within 90 days of TSF diagnosis (according to ICD coding).
These codes included that for suture-only fixation of the
tibial side of the ACL (29888) as well as those for tibial
spine fixation (27540, 29850, or 29851). Laterality indica-
tors affixed to ICD-10 diagnosis codes and CPT modifiers
were used to validate that procedures were performed on
the ipsilateral leg. All TSFs that were not classified as hav-
ing undergone surgical fixation within 90 days of diagnosis
were classified as having received initial nonoperative
treatment.

Subsequent ACL Reconstruction and ACL
Insufficiency

Patients with TSFs were considered to have undergone a
subsequent ACL reconstruction for symptomatic knee lax-
ity if their longitudinal record included CPT 29888
entered �90 days after diagnosis of TSF (for patients
undergoing initial operative treatment, this was defined
as �90 days after surgery rather than diagnosis). Patients
were considered to have ACL insufficiency if they had sub-
sequent ACL reconstruction (defined as outlined) or their
record included the diagnosis code for ACL injury (ICD-10
S83.51) entered for the first time �90 days after the diag-
nosis of TSF (again, for patients undergoing operative
treatment, this was defined as �90 days after surgery
rather than diagnosis). The outcome of ACL insufficiency
was thus a composite outcome, including either subse-
quent ACL reconstruction or a delayed subsequent diag-
nosis of ACL injury. The 90-day cutoff was used because it
coincides with the global period for billing after surgery,
and—perhaps more importantly—a recent series showed
that the earliest any patient underwent ACL reconstruction
for persistent laxity after TSF was 3.5 months after initial
treatment.14
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Statistical Analysis

Subgroups were identified as detailed earlier, and patients
were stratified by sex and age at the time of TSF. Given
small cell numbers, age binning was done in 2-year incre-
ments, resulting in 6 age strata. SAS Version 9.4 (SAS
Institute) was used to perform the chi-square or the Fisher
exact test to analyze differences among subgroups. All anal-
yses were 2-tailed, and a threshold for significance of P �
.05 was used for all statistical comparisons.

RESULTS

Cases

The database yielded 876 cases of TSF among patients aged
7 to 18 years. We found that, among boys, the subgroup aged
13 to 14 years had the highest case count. For girls, cases
peaked earlier and plateaued around ages 9 to 12 years (Fig-
ure 1). TSF case count was higher among boys, with this
group accounting for 68.3% of cases. However, case counts
were nearly equal for boys and girls up through ages 9 to 10
years (n ¼ 89 vs 96, respectively). After age 10 years, the
number of cases among boys and girls diverged sharply.

Treatments

Most cases of TSF (n ¼ 625/876 [71.3%]) were treated non-
operatively. Girls were more commonly treated nonopera-
tively in this sample (75.9% vs 69.2%; P ¼ .042). The
incidence of nonoperative treatment varied across sex and
age strata, ranging from 62.0% to 82.1%.

Among the 12 sex and age strata, boys aged 11 to 12 and
13 to 14 years were the most likely to undergo surgery as
their initial treatment (34.1% and 38.0%, respectively).

Outcomes

Of the 876 overall cases of TSF identified in the data set,
32 cases (3.7%) resulted in subsequent ACL insufficiency

(n ¼ 26/598 [4.3%] in boys, n ¼ 6/278 [2.2%] in girls;
P ¼ .108). Fifteen subsequent ACL reconstructions were
performed, all among boys (2.5% of boys vs 0% of girls;
P ¼ .004). Eight of these were among boys treated nono-
peratively, 7 of these were among boys treated with sur-
gery. Detailed outcomes are listed in Appendix Table A1.
Boys aged 13 to 14 years represented the sex and age
stratum with the greatest likelihood of both subsequent
ACL reconstruction and subsequent ACL insufficiency
(n ¼ 9/216 [4.2%] and 17/216 [7.9%], respectively).

Outcomes After Nonoperative Treatment. Of the 625
patients who underwent nonoperative treatment, 8 (1.3%)
underwent subsequent ACL reconstruction, while 16 (2.6%)
were noted to have ACL insufficiency (as defined earlier).
Most of the subsequent ACL reconstructions were seen
among boys aged 13 to 14 (n ¼ 3/134 [2.2%]) and 15 to 16
years (n¼ 3/114 [2.6%]). Likewise, most cases of ACL insuf-
ficiency were seen among boys aged 13 to 14 (n ¼ 6/134
[4.5%]) and 15 to 16 years (n ¼ 5/114 [4.4%]).

Outcomes After Operative Treatment. Of the 251 patients
who underwent surgical treatment for a TSF, 7 (2.8%) were
noted to have subsequent ACL reconstruction using the
criteria defined earlier, while 16 (6.4%) had either a
delayed code for ACL reconstruction or a delayed diagnosis
code for ACL injury (collectively considered “ACL
insufficiency,” as defined earlier).

This rate of subsequent ACL insufficiency was higher
than that found among patients treated initially nonopera-
tively (n ¼ 16/251 [6.4%] vs 16/625 [2.6%]; P ¼ .007). Boys
aged 13 to 14 years treated with surgery showed a 7.3% rate
of subsequent ACL reconstruction (n ¼ 6/82) and a 13.4%
rate of subsequent ACL insufficiency (n ¼ 11/82). This rate
of subsequent ACL insufficiency was higher than that
among boys aged 13 to 14 years treated nonoperatively (P
¼ .023). While these differences between operative and
nonoperative groups may be interesting, it is important for
the reader to note that follow-up for these groups was likely
different (eg, following up with a surgeon vs a primary care
physician), which may largely account for the differences in
recorded knee laxity diagnoses.

Figure 1. Tibial spine fracture (TSF) case numbers from the Truven Health MarketScan database (Truven Health Analytics Inc),
broken down by sex, age group, and initial treatment approach.
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DISCUSSION

In this study, consistent with our hypotheses, we showed
that the case burden of pediatric TSFs is higher for boys
compared with girls, although this difference does not man-
ifest until after age 10 years. Additionally, the peak age for
case burden is older for boys than it is for girls (age 13-14 vs
11-12 years, respectively). Case counts for girls also seemed
to plateau between ages 9 and 12 years. The finding that
most TSFs occurred at the ages typically preceding skeletal
maturity supports the theory that some biological aspect of
the closing physis leaves the tibial eminence prone to avul-
sion injury.

All cases of subsequent ACL reconstruction were seen
among boys, suggesting that boys may be at higher risk for
symptomatic knee laxity after initial treatment for a TSF.
Additionally, the rate of ACL insufficiency among boys
aged 13 to 14 years was 7.9%, more than double the rate
seen in the overall sample (3.7%). The type of initial treat-
ment also showed some correlation with outcomes, with
rates of subsequent ACL insufficiency being higher after
surgical treatment compared with nonoperative treatment
(6.4% vs 2.6%). This may be explained by the fact that
patients with displaced fractures—which are more com-
monly treated with surgery—are more likely to have con-
comitant ACL injury14 that might cause future clinical
laxity than are those with nondisplaced fractures. How-
ever, this finding must be interpreted with caution, as it
is also possible that the observed difference in outcomes
may be related to increased postinjury surveillance in
patients treated operatively compared with those treated
nonoperatively. For example, patients treated initially with
surgery would likely follow up with their surgeon and
undergo detailed knee examinations over the following
year, while patients treated nonoperatively would possibly
be transitioned to follow up with their primary care physi-
cian after several weeks in some underserved regions with
fewer orthopaedic surgeons available. In such a possible
scenario, patients treated operatively could undergo a
higher level of postinjury surveillance, which may account
for increased rates of diagnosed (by coding) subsequent
ACL insufficiency and ACL reconstruction. For these rea-
sons, we caution readers against interpreting the presented
differences in rates of subsequent ACL insufficiency
between operative and nonoperative groups as anything
more than correlative in the absence of further research
that firmly establishes a causal relationship.

This study has several other limitations related to data-
base study methodology. First, because the Truven data-
base does not include those with government insurance or
no insurance, who are expected to have worse access to
care9,19 and thus worse outcomes, the sample included here
may be somewhat biased to underestimate the actual dis-
ease burden. Additionally, population weights provided
within the Truven database are limited to predefined,
broad age ranges. As mentioned earlier in this article, this
means that we could not calculate per capita disease inci-
dence for narrower age ranges. Understanding this and the
fact that these weights only represent the population with
employer-sponsored health insurance, we elected to report

case counts rather than per capita incidence estimates.
This is a very important limitation for the reader to note
when interpreting our findings; our data show raw case
numbers and not true estimates of incidence.

In a recent study of TSFs by Mitchell et al,16 19% of the
clinical sample underwent delayed ACL reconstruction
after initial treatment, which consisted of nonoperative
treatment, arthroscopic fracture fixation, or open reduction
and internal fixation. While well designed and timely, this
study analyzed cases spread out over 19 years, which limits
the generalizability of its findings to modern cases in light
of newer treatment strategies. It also represents a retro-
spective review of 1 institution’s experience with TSFs,
thus limiting external validity. In contrast, the current
study considered multi-institutional, national data col-
lected over a relatively narrow span of time, reporting on
almost 9 times as many TSF cases. Compared with the
study by Mitchell et al,16 the current study noted a much
lower proportion of patients known to go on to have sub-
sequent ACL reconstruction. While improvements in mod-
ern treatments may somewhat account for these lower
proportions, the discrepancy may also be due in part to
shorter follow-up in our study as well as the fact that some
events may not be captured in the Truven database. We
also recognize that variations in treatment algorithms by
institution may account for differences in rates of delayed
surgical treatment and diagnosis of subsequent knee lax-
ity. In this study, we also found that most patients were
treated nonoperatively. Additionally, we found no statis-
tically significant relationship between age and the rate of
operative treatment; this is in contrast to prior work sug-
gesting that younger patients are more likely to be treated
nonoperatively.10

In this study, less than one-third of patients who devel-
oped ACL insufficiency had a subsequent procedure code
for ACL reconstruction. This finding highlights the fact
that, although some patients will develop clinical knee lax-
ity after TSF treatment, not all of these patients will be
symptomatic or require further reconstructive procedures
such as ACL reconstruction. However, this finding is poten-
tially influenced by possible misclassification bias in our
definition of ACL insufficiency, which was a composite out-
come defined by either a delayed diagnosis code for ACL
injury or a delayed code for ACL reconstruction. Defined
in this fashion, the cases of ACL insufficiency that we noted
may have included some misclassified cases of primary
ACL injury after TSF treatment. They may have also
included some instances of delayed coding of ACL injury
that the clinician related to the initial injury rather than
any subsequent problem. Understanding these issues, we
recognize that our definition of ACL insufficiency is poten-
tially affected by misclassification error. However, working
within the constraints of the database, we believed that this
was the most reasonable composite outcome for knee laxity
after TSF.

One of the more interesting takeaways from our analysis
was the finding that boys represented more than double
the cases compared with girls. While we cannot comment
definitively on incidence by sex (because of aforementioned
limitations in the database), this finding suggests that boys
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may be at higher risk for TSF than are girls. Further
research may be done to clarify relative risk by sex. If this
finding is confirmed, causes for it may include variability in
anatomic alignment, differences in risk exposure, and
more. However, we hesitate to speculate further before
more research shows that this difference in case burden
reflects a real difference in case incidence by sex.

The small numbers of subsequent ACL reconstructions
and ACL insufficiency cases found among the sex and age
strata here—which precluded any high-level analyses of
these outcomes—may be partly due to follow-up being lim-
ited to <3 years. However, failure of ACL reconstruction
typically occurs within the first 2 years after surgery,5 so
2-year follow-up would likely be sufficient for this study.
We also recognize that the number of dropouts from the
database could not be quantified because the Truven data-
base is a claims database that does not provide information
regarding the timing of any loss of coverage. While such
losses to follow-up probably contributed to the low numbers
of subsequent ACL insufficiencies and ACL reconstructions
observed, this limitation was unavoidable because of the
structure of the database.

We were also not able to compare treatment approaches
head to head in this study because the database lacks clin-
ical details such as fracture displacement, skeletal matu-
rity, and granular imaging and physical examination
findings. Additionally, fixation techniques are known to
vary, and details of surgeon experience and surgical meth-
ods (eg, arthroscopic vs open, screws vs sutures) were not
included in the database.

CONCLUSION

This is the largest study of TSFs to date. It provides longi-
tudinal epidemiological evidence regarding case burden,
treatment, and outcomes. Boys aged 13 to 14 years repre-
sented the sex and age stratum showing peak case burden
for TSF, and nonoperative treatment was the most common
approach across sex and age strata. After initial treatment
for TSF, boys more commonly underwent subsequent ACL
reconstruction when compared with girls (2.5% vs 0%).
However, the overall proportion of patients undergoing
subsequent ACL reconstruction after initial TSF treatment
was found to be lower than that previously reported.16

While correlations between treatments and outcomes noted
in this study may be artifacts of the database used, these
observations can inform further studies on the topic. Larger
prospective studies will be helpful to examine these corre-
lations further, estimate per capita incidence, describe dif-
ferences in incidence by sex, and compare the efficacy of
different treatment techniques.
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APPENDIX

TABLE A1
Initial Treatment Strategies and Subsequent Outcomes for Patients With Tibial Spine Fracture in the

Truven Databasea

Male Female
Age 7-8 Age 7-8

Cases 34 Cases 37
Cases treated nonopera�vely 26 Cases treated nonopera�vely 30

… that went on to ACLR 0 … that went on to ACLR 0
… that went on to ACLI 0 … that went on to ACLI 0
… that did not go on to ACLI 26 … that did not go on to ACLI 30

Cases treated opera�vely 8 Cases treated opera�vely 7
… that went on to ACLR 0 … that went on to ACLR 0
… that went on to ACLI 0 … that went on to ACLI 1
… that did not go on to ACLI 8 … that did not go on to ACLI 6

Age 9-10 Age 9-10
Cases 55 Cases 59

Cases treated nonopera�vely 41 Cases treated nonopera�vely 43
… that went on to ACLR 1 … that went on to ACLR 0
… that went on to ACLI 1 … that went on to ACLI 1
… that did not go on to ACLI 40 … that did not go on to ACLI 42

Cases treated opera�vely 14 Cases treated opera�vely 16
… that went on to ACLR 0 … that went on to ACLR 0
… that went on to ACLI 1 … that went on to ACLI 1
… that did not go on to ACLI 13 … that did not go on to ACLI 15

Age 11-12 Age 11-12
Cases 88 Cases 62

Cases treated nonopera�vely 58 Cases treated nonopera�vely 45
… that went on to ACLR 0 … that went on to ACLR 0
… that went on to ACLI 0 … that went on to ACLI 0
… that did not go on to ACLI 58 … that did not go on to ACLI 45

Cases treated opera�vely 30 Cases treated opera�vely 17
… that went on to ACLR 1 … that went on to ACLR 0
… that went on to ACLI 1 … that went on to ACLI 0
… that did not go on to ACLI 29 … that did not go on to ACLI 17

Age 13-14 Age 13-14
Cases 216 Cases 49

Cases treated nonopera�vely 134 Cases treated nonopera�vely 39
… that went on to ACLR 3 … that went on to ACLR 0
… that went on to ACLI 6 … that went on to ACLI 1
… that did not go on to ACLI 128 … that did not go on to ACLI 38

Cases treated opera�vely 82 Cases treated opera�vely 10
… that went on to ACLR 6 … that went on to ACLR 0
… that went on to ACLI 11 … that went on to ACLI 0
… that did not go on to ACLI 71 … that did not go on to ACLI 10

Age 15-16 Age 15-16
Cases 150 Cases 43

Cases treated nonopera�vely 114 Cases treated nonopera�vely 31
… that went on to ACLR 3 … that went on to ACLR 0
… that went on to ACLI 5 … that went on to ACLI 0
… that did not go on to ACLI 109 … that did not go on to ACLI 31

Cases treated opera�vely 36 Cases treated opera�vely 12
… that went on to ACLR 0 … that went on to ACLR 0
… that went on to ACLI 0 … that went on to ACLI 1
… that did not go on to ACLI 36 … that did not go on to ACLI 11

Age 17-18 Age 17-18
Cases 55 Cases 28

Cases treated nonopera�vely 41 Cases treated nonopera�vely 23
… that went on to ACLR 1 … that went on to ACLR 1
… that went on to ACLI 1 … that went on to ACLI 1
… that did not go on to ACLI 40 … that did not go on to ACLI 22

Cases treated opera�vely 14 Cases treated opera�vely 5
… that went on to ACLR 0 … that went on to ACLR 0
… that went on to ACLI 0 … that went on to ACLI 0
… that did not go on to ACLI 14 … that did not go on to ACLI 5

(continued)
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Table A1 (continued)

Male Female
Across all ages Across all ages

Cases 598 Cases 278
Cases treated nonopera�vely 414 Cases treated nonopera�vely 211

… that went on to ACLR 8 … that went on to ACLR 0
… that went on to ACLI 13 … that went on to ACLI 3
… that did not go on to ACLI 401 … that did not go on to ACLI 208

Cases treated opera�vely 184 Cases treated opera�vely 67
… that went on to ACLR 7 … that went on to ACLR 0
… that went on to ACLI 13 … that went on to ACLI 3
… that did not go on to ACLI 171 … that did not go on to ACLI 64

aData are reported as counts only. ACL insufficiency (ACLI) includes patients who underwent ACL reconstruc-
tion (ACLR) and also those with diagnosis of clinical laxity. ACL, anterior cruciate ligament. Truven, Truven Health
MarketScan (Truven Health Analytics Inc).

The Orthopaedic Journal of Sports Medicine Case Burden for Tibal Spine Fracture 7


	Pediatric Tibial Spine Fractures: Exploring Case Burden by Age and Sex
	METHODS
	Database
	Case Identification
	Treatment Classification
	Subsequent ACL Reconstruction and ACL Insufficiency
	Statistical Analysis

	RESULTS
	Cases
	Treatments
	Outcomes
	Outline placeholder
	Outcomes After Nonoperative Treatment
	Outcomes After Operative Treatment



	DISCUSSION
	Conclusion
	References



<<
  /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


