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Background: Increased knee pain at the time of anterior cruciate ligament reconstruction may potentially predict more difficult
rehabilitation, prolonged recovery, and/or be predictive of increased knee pain at 2 years.

Hypothesis: A bone bruise and/or other preoperative factors are associated with more knee pain/symptoms at the time of index
anterior cruciate ligament reconstruction, and the presence of a bone bruise would be associated with specific demographic and
injury-related factors.

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

Methods: In 2007, the Multicenter Orthopaedic Outcomes Network (MOON) database began to prospectively collect surgeon-
reported magnetic resonance imaging bone bruise status. A multivariable analysis was performed to (1) determine if a bone bruise,
among other preoperative factors, is associated with more knee symptoms/pain and (2) examine the association of factors related to
bone bruise. To evaluate the association of a bone bruise with knee pain/symptoms, linear multiple regression models were fit using
the continuous scores of the Knee injury and Osteoarthritis Outcome Score (KOOS) symptoms and pain subscales and the Short
Form 36 (SF-36) bodily pain subscale as dependent variables. To examine the association between a bone bruise and risk factors,
a logistic regression model was used, in which the dependent variable was the presence or absence of a bone bruise.

Results: Baseline data for 525 patients were used for analysis, and a bone bruise was present in 419 (80%). The cohort comprises
58% male patients, with a median age of 23 years. The median Marx activity level was 13. Factors associated with more pain were
higher body mass index (P < .0001), female sex (P = .001), lateral collateral ligament injury (P = .012), and older age (P = .038).
Factors associated with more symptoms were a concomitant lateral collateral ligament injury (P = .014), higher body mass index
(P < .0001), and female sex (P < .0001). Bone bruise is not associated with symptoms/pain at the time of index anterior cruciate lig-
ament reconstruction. None of the factors included in the SF-36 bodily pain model were found to be significant. After controlling for
other baseline factors, the following factors were associated with a bone bruise: younger age (P = .034) and not jumping at the time of
injury (P = .006).

Conclusion: After anterior cruciate ligament injury, risk factors associated with a bone bruise are younger age and not jumping at
the time of injury. Bone bruise is not associated with symptoms/pain at the time of index anterior cruciate ligament reconstruction.
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In patients who tear their anterior cruciate ligament
(ACL), the consensus of opinion, whether ACL reconstruc-
tion (ACLR) or rehabilitation is chosen, is to reduce knee
pain and symptoms, activate the quadriceps, normalize
range of motion, and promote normal gait.?® Achieving
these parameters is believed to be a prerequisite for app-
ropriate timing of ACLR to reduce risk of arthrofibrosis.
Another commonly held belief is that a “bone bruise”
(BB) is associated with knee pain after ACL tear. However,
in addition to a BB, which is observed in 80% of patients
with ACL tears,®3%31:34 several demographic, mechanistic,
and intra-articular injuries to articular cartilage and
meniscus could also be associated with increased knee
pain and/or symptoms at ACLR.>%233133 Increased knee
pain at the time of ACLR may potentially predict a more
difficult rehabilitation, prolonged time to pain-free recov-
ery, and/or be associated with more knee pain at 2 years
after ACLR. Identifying whether a BB is associated with
knee pain and symptoms could alter preoperative weight-
bearing protocols to decrease pain or delay ACLR or to
allow sufficient healing time of BB with associated articu-
lar cartilage injury.'®3!

The concomitant BB observed in 80% of ACL tears30:31:34
predominantly occurs in the lateral femoral condyle and
lateral tibial plateau. This BB has been associated with
articular cartilage injuries!1%19313334 35d meniscal
tears.>%2%3L33 Marrow and subchondral injuries observed
on MRI have been shown to resolve in a long-term follow-
up of a longitudinal cohort.®'3?° Magnetic resonance imag-
ing and articular cartilage with bone biopsies of BB have
demonstrated articular matrix pathologic changes and
chondrocyte and osteocyte cell death.'® To evaluate which
of these concurrent injuries, including the presence of
a BB with an ACL tear, are associated with increased knee
pain and/or symptoms at the time of ACLR requires multi-
variable analysis of a large cohort with sufficient sample
size to analyze all the aforementioned factors.

Because the BB occurs at the time of injury to the ACL,
it may herald other intra-articular injuries that simulta-
neously occurred. Further, examining the relationship
between a BB and patient characteristics such as gender,
age, and circumstances of the injury may yield insight
into the mechanism of ACL injury.

The goals of this study are to determine if any preoper-
ative factors, including a BB, are associated with knee
symptoms and knee pain and to examine the association
of baseline factors with the presence of BB occurrences.
First, we hypothesized that the presence of a BB would
be associated with increased knee pain/symptoms at the
time of index ACLR. Second, the presence of a BB would

The American Journal of Sports Medicine

be associated with specific demographic and injury-related
factors.

MATERIALS AND METHODS
Study Design and Setting

A multicenter prospective longitudinal cohort design was
implemented. In this ongoing Multicenter Orthopaedic Out-
comes Network (MOON) cohort study, all patients undergo-
ing ACLR at 7 sites (Cleveland Clinic, The Ohio State
University, Hospital for Special Surgery, Washington Uni-
versity at St Louis, University of Iowa, University of Colo-
rado, and Vanderbilt University) by 16 physicians (J.T.A.,
R.D.P, MHJ., C.CK, D.CF., RGM., RWW., RH.B,,
M.J.M., AA, BRW, ECM, MLW, AF.V., KP.S, and
W.R.D.) were targeted for enrollment. The recruitment
period for the current study was between December 1, 2006,
and July 18, 2008. The comparison for both hypotheses was
the initial MRI findings (BB) with preoperative factors that
are associated with Knee injury and Osteoarthritis Outcome
Score (KOOS) subscales measured at the time of surgery.
Except for 16 patients without MRI, all patients met inclusion
criteria discussed below.

Participants

Patients having primary ACLR who also had a preoperative
MRI performed met inclusion criteria for study. The MOON
surgeons prospectively added to surgeon evaluation forms in
2007 whether an MRI was obtained, whether a BB was pres-
ent, and, if present, the location of BB as lateral femoral con-
dyle (LFC), lateral tibial plateau (LTP), or other. Because
a BB is recognizable on multiple types of MRI and the MRI
scans were obtained after ACL tears, the surgeons judged
appropriateness of timing and reading of the MRI. Partici-
pants undergoing primary ACLR without preoperative
MRI, as well as revision ACLR, were excluded (Figure 1).

Variables

To test the first hypothesis, that the presence of a BB is
associated with knee symptoms and knee pain at the
time of ACLR, 3 subscales were used as continuous depen-
dent variables: (1) KOOS pain subscale, (2) KOOS symp-
toms subscale, and (3) Short Form 36 (SF-36) bodily pain
subscale. The KOOS pain subscale includes 9 questions,
each scored on a 0 to 4 scale, and the possible raw score
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Figure 1. Study flow diagram: Multicenter Orthopaedic Out-
comes Network anterior cruciate ligament reconstruction
cohort.

ranging from O to 36 is transformed to a 0 to 100 score,
where 100 constitutes no pain and 0 is the worst score.®
The KOOS symptoms subscale consists of 7 questions
scored on a 0 to 4 scale, and the possible raw scores ranging
from 0 to 28 are transformed into a 0 to 100 score where
100 is the best score and 0 is the worst. The bodily pain
subscale of the SF-36 contains 2 items; 1 has 6 levels of
responses, and the other has 5, which is recoded to a 6-level
item and transformed into a 0 to 100 score where 100 is the
best health and 0 is the worst.'® The presence of a BB was
captured as a discrete (yes/no) variable, and location was
recorded as a nominal variable with 4 categories: none,
LTP, LFC, and other. The grading of the Lachman, medial
collateral ligament (MCL), and lateral collateral ligament
(LCL) was performed by each surgeon at the time of
ACLR and they were classified according to International
Knee Documentation Committee (IKDC) criteria. For the
first hypothesis (whether a BB is associated with knee
symptoms or pain), a BB was considered as an exposure
(independent variable); however, for our second hypothesis
(association of a BB with demographics and intra-articular
injuries), BB was treated as the outcome (dependent vari-
able). Tables 1 and 2 include the exposures and potential
confounders included in our analyses stratified by BB
status.

Data Sources and Measurement

After documentation of informed consent, participants
completed a 13-page questionnaire examining self-
reported demographics, injury characteristics, sports par-
ticipation history, comorbidities, and health status.
Regarding the latter, the following validated instruments
are included: SF-36 (version 2), the KOOS, which includes
the Western Ontario and McMaster Universities Osteoar-
thritis Index (WOMAC), and the Marx activity scale.
This is administered on the day of surgery, and completed
within 2 weeks of the surgery date.

The KOOS was developed as a patient-based assess-
ment tool to evaluate sports injuries (ACL injuries, menis-
cal tears, and mild osteoarthritis) in young and middle-
aged athletes as an extension of the WOMAC.2%28 The out-
come instrument is composed of 42 questions covering 5
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subscales: pain (9 items), symptoms (7 items), activities
of daily living (17 items), sport and recreation function (5
items), and knee-related quality of life (4 items).2® Each
subscale is summed and transformed to a 0 (worst possible)
to 100 (best possible) score. The KOOS has undergone
extensive validation for the assessment of ACL injuries,
meniscectomies, tibial osteotomies, and posttraumatic
osteoarthritis. 125272835 A change in score of 8 points rep-
resents a real change in condition.2® The minimum clini-
cally important difference for SF-36 is reported to be 12%
(12 points) over the transformed 100-point scale score.’

The Marx activity scale was developed as a short,
patient-reported activity assessment that estimates the
peak activity over the past year to account for variability
related to seasonal trends in sports or injury.?! It is a vali-
dated tool that quantifies the frequency of running, cut-
ting, decelerating, and pivoting activities, which are
difficult for those with ACL deficiency. It contains 4 items
that ask about frequency of participation in running, cut-
ting, decelerating, and pivoting; items are scored using
a 5-point scale quantifying the frequency of participation
in each activity—less than 1 time per month (0), 1 time
per month (1), 1 time per week (2), 2 or 3 times per week
(3), and 4 or more times in a week (4). The metric is
reported as the sum of scores from the 4 categories ranging
from 0 to 16. For example, a young, competitive, high
school athlete practicing 4 times per week in football, bas-
ketball, or soccer would score a 16. Conversely, a recrea-
tional jogger running 3 times per week would score a 3.

After ACLR, surgeons complete a 49-page questionnaire
that includes sections on history of knee injury and/or sur-
gery on both knees, the results of the general knee exami-
nation done under anesthesia, recording of all intra-
articular injuries and treatments to the meniscus and
articular cartilage, and the surgical technique used for
the ACLR. Classification of the general knee examination
findings follows the recommendations of the updated
1999 IKDC guidelines.’®'” Surgeon documentation of
articular cartilage injury is recorded on the modified Out-
erbridge classification.”?° Meniscal injuries are classified
by size, location, and partial versus complete tears, and
treatment is recorded as not treated, repair, or extent of
resection.’

Completed data forms are mailed from the participating
sites to the data coordinating center. Data from both the
patient and surgeon questionnaires are scanned with Tele-
form software (Cardiff Software, Inc, Vista, California)
using optical character recognition to avoid manual data
entry, and the scanned data are verified and then exported
to a database.!*?* Both patient and surgeon question-
naires have a matched, barcode unique identification on
each page to de-identify the data and to aid in data
merging.

Study Size

Sample size considerations guided variable selection to
generate a model as complex as the data would allow with-
out overfitting the data using the ratio m/10 as the
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TABLE 1
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Patient Characteristics by Bone Bruise Status®

N No (N = 106) Yes (N = 419) Combined (N = 525)
Injury chronicity, wk 265 9.120.4 41.0 (74.7 = 170.2) 4.3 8.3 14.1 (37.6 * 136.7) 4.6 9.3 20.4 (44.5 * 143.8)
Pain chronicity, wk 352 5.7 14.9 26.7 (54.0 = 154.3) 4.37.3 12.6 (16.9 + 65.2) 4.417.914.1 (229 * 86.9)
Giving way episodes 439 2.0 4.0 10.0 (11.5 = 20.3) 1.02.0 5.0 (5.2 = 9.9) 1.0 3.0 6.0 (6.6 = 13.1)
Reinjuries 440 0.0 1.0 2.0 (3.0 £ 9.3) 0.0 0.0 1.0 (0.8 = 2.2) 0.0 0.0 1.0 (1.3 = 4.8)
Sex 525

Male 60% (64/106) 57% (240/419) 58% (304/525)

Female 40% (42/106) 43% (179/419) 42% (221/525)

Age, y 525 19 30 41 (31 = 13) 17 22 32 (25 = 11) 17 23 34 (26 = 11)
Baseline BMI 525 23.0 26.1 29.5 (27.1 = 5.8) 22.1 24.4 27.6 (25.6 = 5.5) 22.1 24.8 28.0 (25.9 = 5.6)
Activity at injury 465

Baseball/softball 2% (2/101) 4% (16/364) 4% (18/465)

Basketball 14% (14/101) 20% (73/364) 19% (87/465)

Football 8% (8/101) 18% (66/364) 16% (74/465)

Other sport 24% (24/101) 21% (78/364) 22% (102/465)

Skiing 9% (9/101) 7% (26/364) 8% (35/465)

Soccer 16% (16/101) 16% (60/364) 16% (76/465)

Non-sport 28% (28/101) 12% (45/364) 16% (73/465)
Contact injury 525

No 83% (88/106) 72% (302/419) 74% (390/525)

Yes 17% (18/106) 28% (117/419) 26% (135/525)
“Pop” at injury 525

No 29% (31/106) 34% (141/419) 33% (172/525)

Yes 71% (75/106) 66% (278/419) 67% (353/525)
Injured jumping 525

No 65% (69/106) 76% (319/419) 74% (388/525)

Yes 35% (37/106) 24% (100/419) 26% (137/525)
Marx activity score 521 4.0 12.0 16.0 (9.6 = 5.8) 10.0 14.0 16.0 (12.3 = 4.8) 9.0 13.0 16.0 (11.7 = 5.1)
KOOS pain 521 53 75 83 (68 * 20) 56 72 83 (70 £ 19) 56 72 83 (69 = 19)
KOOS symptoms 519 50 68 82 (65 = 20) 50 64 79 (63 = 19) 5064 79 (64 = 19)
SF-36 bodily pain 523 42.0 44.0 51.0 (44.3 = 8.9) 41.0 44.0 52.0 (45.7 = 10.2) 41.0 44.0 52.0 (45.4 = 10.0)

“The 3 values a b ¢ represent the lower quartile a, the median b, and the upper quartile c. This means that 25% of the scores are either
below (<lower quartile) or above (>higher quartile). The number in parentheses is the mean *+ 1 standard deviation. N represents the num-

ber of non-missing values.

BMI, body mass index; KOOS, Knee injury and Osteoarthritis Outcome Score; SF-36, Short Form 36.

minimum acceptable ratio for reliable models. Hence, sam-
ple size estimates are based on model complexity where m
is the effective sample and m/10 parameters (predictors
plus nonlinearities and interactions) are possible in the
model.'® The effective sample size to model the presence
of a BB as the dependent variable equals 106 (the number
of participants without a BB).

Quantitative Variables and Statistical Methods

The following categorical variables were reduced because
of low prevalence categories. Articular cartilage variables
were grouped by compartment (medial, lateral, anterior),
and severity of chondromalacia was dichotomized into
grade II chondromalacia or higher being positive for chon-
drosis in that compartment. Activities at injury variables
were collapsed into a new variable with 3 levels: non-sport
injury (n = 73), contact sport injury (football, n = 74), and
noncontact sport injury (n = 318). The latter, noncontact
sport injuries, included athletes injured playing baseball/
softball (n = 18), basketball (n = 87), soccer (n = 76),

skiing (n = 35), and other sports (n = 102). Lateral collat-
eral ligament injury was less common than MCL injury
and was dichotomized into normal and abnormal (n =
14). The MCL injuries were collapsed into a 3-level vari-
able: normal, grade I (n = 23), and grades II/III (n = 24).

To evaluate the association of a BB with knee pain and
symptoms (hypothesis 1), multivariable linear multiple
regression models were fit using the continuous scores of
the KOOS symptoms subscale, KOOS pain subscale, and
the SF-36 bodily pain subscale as the dependent variable.
Independent variables included in these models were age,
sex, body mass index (BMI), injury chronicity, medial
meniscus status and treatment, lateral meniscus status
and treatment, collateral ligament injury, laxity by Lach-
man examination, and chondrosis in the medial, lateral,
and anterior compartments.

To examine the association between a BB and risk fac-
tors (hypothesis 2), a logistic regression model was used
in which the dependent variable was the presence or
absence of a BB, and independent variables were age,
BMI, sex, contact injury, jumping at the time of injury,
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TABLE 2
Intra-articular Factors by Bone Bruise Status®

No (N = 106) Yes (N = 419) Combined (N = 525)

Chondrosis lateral compartment

No 81% 86/106 75% 314/419 76% 400/525

Yes 19% 20/106 25% 105/419 24% 125/525
Anterior compartment chondrosis

No 75% 80/106 83% 347/419 81% 427/525

Yes 25% 26/106 17% 72/419 19% 98/525
Medial compartment chondrosis

No 70% 74/106 79% 329/419 77% 403/525

Yes 30% 32/106 21% 90/419 23% 122/525
Medial meniscus status

<50% excision 26% 28/106 8% 34/419 12% 62/525

>50% or complete excision 8% 9/106 3% 11/419 4% 20/525

Normal 51% 54/106 63% 264/419 61% 318/525

Repair 11% 12/106 19% 80/419 18% 92/525

Tear not treated 3% 3/106 7% 30/419 6% 33/525
Lateral meniscus status

<50% excision 23% 24/106 25% 105/419 25% 129/525

>50% or complete excision 2% 2/106 2% 10/419 2% 12/525

Normal 60% 64/106 52% 216/419 53% 280/525

Repair 6% 6/106 8% 34/419 8% 40/525

Tear not treated 9% 10/106 13% 54/419 12% 64/525
Lachman

<5 mm SSD 22% 23/106 24% 102/419 24% 125/525

6-10 mm SSD 52% 55/106 61% 254/419 59% 309/525

>10 mm SSD 26% 28/106 15% 63/419 17% 91/525

%SSD, side-to-side difference.

a “pop” at time of injury, activity at injury, and the Marx
activity score.

We did not assume linearity of covariate effects but only
assumed smoothed relationships, using restricted cubic
regression splines. Missing values of predictor variables
were imputed using multiple imputation incorporating
predictive mean matching and flexible additive imputation
models as implemented in the aregImpute function avail-
able in the Hmisc package in R statistical software.?
Data reduction methods used to preserve degrees of free-
dom in models included pooling of low prevalence catego-
ries, variable grouping, and hierarchical clustering (using
squared Spearman rank correlation coefficients as the
similarity matrix) to identify colinear variables that could
be deleted from the model. Statistical analysis was
performed with free open-source R statistical software
(www. r-project.org).

RESULTS

There were 672 patients undergoing ACLR with baseline
data collected between December 1, 2006 and July 18,
2008 examined for eligibility, and 129 revision cases
were excluded. Of the remaining 543 primary cases, 525
were confirmed eligible and analyzed (Figure 1). Patient
characteristics including KOOS subscales and the SF-36
bodily pain subscale are listed in Table 1 stratified by
BB status. Intra-articular findings and results of the

Lachman examination are listed in Table 2, stratified by
BB status.

Risk Factors Associated With Knee Pain and
Symptoms on the KOOS

The presence of a BB as yes/no or by location was not asso-
ciated with knee pain/symptoms as measured by the KOOS
pain and symptoms subscales, nor the SF-36 bodily pain
subscale. Factors associated with having more pain on
the KOOS subscale were higher BMI (P < .0001), female
sex (P = .001), an LCL injury (P = .012), and older age
(P = .038), which are adjusted for injury chronicity, medial
meniscus status and treatment, lateral meniscus status
and treatment, laxity by Lachman examination, MCL
injury, and chondrosis in the medial, lateral, and anterior
compartments (Figure 2). The presence of chondrosis in
the anterior compartment was associated with less pain
(P = .031). A summary of effects is given in Appendix I
(see online Appendix for this article at http:/ajs.sagepub
.com/supplemental/), using interquartile ranges (IQRs)
for continuous variables with the 95% confidence intervals
(CIs) for the mean effects, which are plotted in Figure 2.
A partial effects plot is shown in Appendix II (see online
Appendix for this article at http:/ajs.sagepub.com/
supplemental/). The presence of an LCL injury was associ-
ated with both a statistically and clinically meaningful
increase in pain with a mean effect of —14.1 (95%CI: —25.2,
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Figure 2. Plot of effects of predictors in the model for Knee injury and Osteoarthritis Outcome Score (KOOS) pain subscale using
interquartile ranges for continuous variables with bars representing the 95% confidence interval for the mean effect. For example,
the effect of raising body mass index (BMI) from its first quartile (22) to its third quartile (28) is to lower the mean KOOS pain score
by 6.5 points. For the KOOS pain subscale, a score of 100 indicates normal without pain whereas a score of 0 indicates the worst
pain. Thus, lowering the KOOS pain score indicates an increase in pain. chron.dy, chronicity in days; SSD, side-to-side difference;

mcl.c, medial collateral ligament; Icl.c, lateral collateral ligament.

-3.0). Although sex, age, and BMI were statistically sig-
nificant, none of the respective point estimates (-5.9, —4.1,
and —6.5) represents a clinically meaningful difference
(8 points). Using the nomogram in Figure 3, one can estimate
the cumulative effects of these predictors. For instance,
letting the other variables default to the value of category
contributing no points to the total (left-most value/category),
summing the points for a male with a BMI of 20 (~10 points
for male + 89 for BMI = 99 total points) compared with
a female with BMI of 25 (0 points for female + ~78 for BMI
= 78 total points), the predicted KOOS pain scores are
43 and 30, respectively, which would be considered a clini-
cally meaningful difference.

Factors associated with having more symptoms on the
KOOS subscale were a concomitant LCL injury (P = .014),
higher BMI (P < .0001), and female sex (P < 0.0001), which
are adjusted for age, injury chronicity, medial meniscus sta-
tus and treatment, lateral meniscus status and treatment,
MCL injury, laxity by Lachman examination, and chondro-
sis in the medial, lateral, and anterior compartments. A
summary of effects is given in Appendix III (see online

Appendix for this article at http:/ajs.sagepub.com/supple-
mental/), using IQR for continuous variables with the 95%
CIs for the mean effects, which are plotted in Figure 4. The
presence of an LCL injury was associated with both a statis-
tically and clinically meaningful increase in symptoms with
a mean effect of -12.4 (95%CI: —22.2, —2.6). While sex and
BMI were statistically significant, the respective point esti-
mates (—6.9 and —7.4) do not represent a clinically meaning-
ful difference on the KOOS. However, using the nomogram
in Figure 5, one can estimate the cumulative effects of the
predictors on symptoms. For instance, summing the points
for a 20-year-old male with a BMI of 20 and a normal LCL
(~14 points for male + ~10 points for age + 23 points for
LCL + 87 for BMI = 134 total points) compared with a 20-
year-old female with a BMI of 25 and a normal LCL (0 points
for female + 10 points for age + 23 points for LCL + ~75 for
BMI = 108 total points), the predicted KOOS symptoms
scores are 51 and 36, respectively, which would be consid-
ered a clinically meaningful difference.

None of the factors included in the SF-36 bodily pain
model were found to be significant; the summary effects
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Figure 3. Nomogram for model predicting Knee injury and Osteoarthritis Outcome Score (KOOS) pain scores. The nomogram is
used to predict an individual patient’s KOOS score as follows. First, each variable is marked and the points for each are derived
by viewing the point total on the top of the nomogram. Then the points are totaled and placed on the bottom total points scale.
After placing the total points, view down to obtain the KOOS subscale score.

are listed in Appendix IV, and plotted in Appendix V (see
online Appendix for this article at http:/ajs.sagepub.com/
supplemental/).

Risk Factors Associated With a Bone Bruise

The number of parameters included in the model examining
risk factors associated with a BB was limited by the effective
sample size (106). Hence, to reduce the degrees of freedom to
10, 8 variables considered to be the most relevant were
included in the model, which were age, BMI, sex, contact
injury, jumping at the time of injury, a “pop” at time of
injury, activity at injury, and the Marx activity score.
Factors associated with having a BB were younger age
(P = .034) and not jumping at the time of injury (P = .006).
A table including the point estimates for each parameter is
provided in Appendix VI (see online Appendix for this article
at http:/ajs.sagepub.com/supplemental/), and Figure 6 is
a plot of the odds ratios from the final model.

DISCUSSION

The results of all 3 validated, patient-reported outcome
scales (KOOS pain, KOOS symptoms, SF-36 bodily pain)

refute our first hypothesis that a BB is associated with
pain or symptoms at index ACLR. To our knowledge, this
is the first multivariable modeling to include the majority
of “knee injuries,” which occur concurrently at ACL injury
and are plausible sources of pain/symptoms. However,
after adjusting for demographic and mechanistic factors,
as well as meniscal and articular cartilage injuries, only
concomitant LCL injury was both statistically significant
and clinically relevant. The finding of chondrosis in the
anterior compartment being associated with less pain,
mean effect of 5.02 (95% CI: 0.49, 9.55), does not have an
obvious clinical or biological explanation. Alternative
explanations include Type I error and an unmeasured
third variable that is associated with anterior chondrosis
and knee pain. Other plausible variables not examined in
the current study, such as cytokines and neurogenic chem-
ical pain mediators, could be explored in future research.
Higher BMI and female sex are associated with increased
pain and symptoms, and for the clinician, the nomogram
can be used to calculate the expected pain and symptoms
at ACLR for an individual patient.

For the second hypothesis, both younger age and not
jumping at the time of injury were significantly associated
with the presence of a BB, while gender, Marx activity
level, BMI, and other mechanistic factors were not. A prior
prospective study likewise found a significant association
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Figure 4. Plot of effects of predictors in the model for Knee injury and Osteoarthritis Outcome Score (KOOS) symptoms sub-
scale using interquartile ranges for continuous variables with bars representing the 95% confidence interval for the mean
effect. For example, the effect of raising body mass index (BMI) from its first quartile (22) to its third quartile (28) is to lower
the mean KOOS symptoms score by 7 points. For the KOOS symptoms subscale, a score of 100 indicates normal without
symptoms and a score of 0 indicates the worst symptoms. Thus, lowering the KOOS symptom score indicates an increase
in symptoms. chron.dy, chronicity in days; SSD, side-to-side difference; mcl.c, medial collateral ligament; Icl.c, lateral collat-

eral ligament.

between jumping and a BB.3! At 12-year follow-up of this
cohort, all the BB marrow changes had resolved, and there
was no difference in IKDC scores among those with and
without a BB at index.®

There are several study limitations. Foremost is inher-
ent to the cross-sectional design using only baseline data
from a prospective cohort; hence, causal inferences cannot
be made. Two-year follow-up of this cohort is planned to
determine the relationship between the presence of a BB
on MRI and outcomes after ACLR. Temporal trends that
are difficult to account for may influence pain and symp-
toms. For instance, a BB could be a cause of symptoms
after the initial injury and then resolve with time before
index ACLR. To that end, the standard clinical guideline
followed by the MOON group (regain active range of
motion, quadriceps function, and normal gait as a prerequi-
site to perform ACLR)?? likely introduces some lag time.
Patients at the time of index ACLR still have clinically rel-
evant levels of pain and symptoms as reflected in their
baseline scores. Regarding our second hypothesis, the

model was limited by the effective sample size of 106
patients without a BB; consequently, only 8 variables
were examined. Rationale for inclusion of these parame-
ters is based both on clinical knowledge and existing evi-
dence.5?22332 The multicenter design (7 sites and 16
surgeons) and large sample size (N = 525) seem generaliz-
able to fellowship-trained sports medicine doctors in an
academic setting and, potentially, to a broader population
of ACL tears.

In the short-term, the presence of a BB on MRI concur-
rent with an ACL tear is not associated with patient-
reported outcomes of pain and symptoms at time of index
ACLR; patients with higher BMI and females report
more pain and symptoms. The key findings of the study
are presented in nomograms, which have several advan-
tages, including ease of interpretation compared to regres-
sion equations, and they can be used to calculate knee pain
and symptoms for individual patients. Finally, the pres-
ence of a BB is associated with younger age and not jump-
ing at the time of injury. Future planned 2-year follow-up
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Figure 5. Nomogram for model predicting Knee injury and Osteoarthritis Outcome Score (KOOS) symptoms score. The nomo-
gram is used to predict an individual patient’'s KOOS score as follows. First, each variable is marked and the points for each are
derived by viewing the point total on the top of the nomogram. Then the points are totaled and placed on the bottom total points

scale. After placing the total points, view down to obtain KOOS subscale score.
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Figure 6. Association of risk factors with having a bone bruise.
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of this cohort will evaluate the relationship between a BB
and patient-reported outcomes after ACLR.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

17.

Angst F, Aeschlimann A, Stucki G. Smallest detectable and minimal
clinically important differences of rehabilitation intervention with their
implications for required sample sizes using WOMAC and SF-36
quality of life measurement instruments in patients with osteoarthritis
of the lower extremities. Arthritis Rheum. 2001;45(4):384-391.

. Baigent C, Harrell FE, Buyse M, Emberson JR, Altman DG. Ensuring

trial validity by data quality assurance and diversification of monitor-
ing methods. Clin Trials. 2008;5(1):49-55.

. Beynnon BD, Johnson RJ, Abate JA, Fleming BC, Nichols CE. Treat-

ment of anterior cruciate ligament injuries, part 2. Am J Sports Med.
2005;33(11):1751-1767.

. Beynnon BD, Johnson RJ, Abate JA, Fleming BC, Nichols CE. Treat-

ment of anterior cruciate ligament injuries, part 1. Am J Sports Med.
2005;33(10):1579-1602.

. Bowers AL, Spindler KP, McCarty EC, Arrigain S. Height, weight, and

BMI predict intra-articular injuries observed during ACL reconstruc-
tion: evaluation of 456 cases from a prospective ACL database.
Clin J Sport Med. 2005;15(1):9-13.

. Costa-Paz M, Muscolo DL, Ayerza M, Makino A, Aponte-Tinao L.

Magnetic resonance imaging follow-up study of bone bruises associ-
ated with anterior cruciate ligament ruptures. Arthroscopy. 2001;
17(5):445-449.

. Curl WW, Krome J, Gordon ES, Rushing J, Smith BP, Poehling GG.

Cartilage injuries: a review of 31,516 knee arthroscopies. Arthros-
copy. 1997;13(4):456-460.

. Davies NH, Niall D, King LJ, Lavelle J, Healy JC. Magnetic resonance

imaging of bone bruising in the acutely injured knee—short-term out-
come. Clin Radiol. 2004;59(5):439-445.

. Dunn WR, Wolf BR, Amendola A, et al. Multirater agreement of

arthroscopic meniscal lesions. Am J Sports Med. 2004;32(8):
1937-1940.

Englund M, Roos EM, Lohmander LS. Impact of type of meniscal tear
on radiographic and symptomatic knee osteoarthritis: a sixteen-year
followup of meniscectomy with matched controls. Arthritis Rheum.
2003;48(8):2178-2187.

Faber KJ, Dill JR, Amendola A, Thain L, Spouge A, Fowler PJ. Occult
osteochondral lesions after anterior cruciate ligament rupture: six-
year magnetic resonance imaging follow-up study. Am J Sports
Med. 1999;27(4):489-494.

Fang C, Johnson D, Leslie MP, Carlson CS, Robbins M, Di Cesare
PE. Tissue distribution and measurement of cartilage oligomeric
matrix protein in patients with magnetic resonance imaging-detected
bone bruises after acute anterior cruciate ligament tears. J Orthop
Res. 2001;19(4):634-641.

Hanypsiak BT, Spindler KP, Rothrock CR, et al. Twelve-year follow-
up on anterior cruciate ligament reconstruction: long-term outcomes
of prospectively studied osseous and articular injuries. Am J Sports
Med. 2008;36(4):671-677.

Hardin JM, Woodby LL, Crawford MA, Windsor RA, Miller TM. Data
collection in a multisite project: Teleform. Public Health Nurs.
2005;22(4):366-370.

Harrell FE Jr. Regression Modeling Strategies. New York: Springer;
2001.

Irrgang JJ, Anderson AF, Boland AL, et al. Development and valida-
tion of the International Knee Documentation Committee subjective
knee form. Am J Sports Med. 2001;29(5):600-613.

Irrgang JJ, Ho H, Harner CD, Fu FH. Use of the International Knee
Documentation Committee guidelines to assess outcome following

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

The American Journal of Sports Medicine

anterior cruciate ligament reconstruction. Knee Surg Sports Trauma-
tol Arthrosc. 1998;6(2):107-114.

John E, Ware J, Kosiniski M, Dewey JE. How to Score Version 2 of
the SF-36 Health Survey. Lincoln, Rl: Quality Metric Incorporated;
2000.

Johnson DL, Urban WP Jr, Caborn DN, Vanarthos WJ, Carlson CS.
Articular cartilage changes seen with magnetic resonance imaging-
detected bone bruises associated with acute anterior cruciate liga-
ment rupture. Am J Sports Med. 1998;26(3):409-414.

Marx RG, Connor J, Lyman S, et al. Multirater agreement of arthro-
scopic grading of knee articular cartilage. Am J Sports Med.
2005;33(11):1654-1657.

Marx RG, Stump TJ, Jones EC, Wickiewicz TL, Warren RF. Develop-
ment and evaluation of an activity rating scale for disorders of the
knee. Am J Sports Med. 2001;29(2):213-218.

Paul JJ, Spindler KP, Andrish JT, Parker RD, Secic M, Bergfeld JA.
Jumping versus nonjumping anterior cruciate ligament injuries:
a comparison of pathology. Clin J Sport Med. 2003;13(1):1-5.
Piasecki DP, Spindler KP, Warren TA, Andrish JT, Parker RD. Intraar-
ticular injuries associated with anterior cruciate ligament tear: find-
ings at ligament reconstruction in high school and recreational
athletes: an analysis of sex-based differences. Am J Sports Med.
2003;31(4):601-605.

Quan KH, Vigano A, Fainsinger RL. Evaluation of a data collection
tool (TELEform) for palliative care research. J Palliat Med. 2003;
6(3):401-408.

Roos E. Rigorous statistical reliability, validity, and responsiveness
testing of the Cincinnati Knee Rating System in 350 subjects with
uninjured, injured, or anterior cruciate ligament-reconstructed knee.
Am J Sports Med. 2000;28(3):436-438.

Roos EM, Lohmander LS. The Knee injury and Osteoarthritis Out-
come Score (KOOS): from joint injury to osteoarthritis. Health Qual
Life Outcomes. 2003;1:64.

Roos EM, Ostenberg A, Roos H, Ekdahl C, Lohmander LS. Long-
term outcome of meniscectomy: symptoms, function, and perfor-
mance tests in patients with or without radiographic osteoarthritis
compared to matched controls. Osteoarthritis Cartilage. 2001;
9(4):316-324.

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD. Knee
Injury and Osteoarthritis Outcome Score (KOOS)—development of
a self-administered outcome measure. J Orthop Sports Phys Ther.
1998;28(2):88-96.

Rosen MA, Jackson DW, Berger PE. Occult osseous lesions docu-
mented by magnetic resonance imaging associated with anterior
cruciate ligament ruptures. Arthroscopy. 1991;7(1):45-51.

Speer KP, Spritzer CE, Bassett FH 3rd, Feagin JA Jr, Garrett WE Jr.
Osseous injury associated with acute tears of the anterior cruciate
ligament. Am J Sports Med. 1992;20(4):382-389.

. Spindler KP, Schils JP, Bergfeld JA, et al. Prospective study of osse-

ous, articular, and meniscal lesions in recent anterior cruciate liga-
ment tears by magnetic resonance imaging and arthroscopy. Am J
Sports Med. 1993;21(4):551-557.

Spindler KP, Warren TA, Callison JC Jr, Secic M, Fleisch SB, Wright
RW. Clinical outcome at a minimum of five years after reconstruction
of the anterior cruciate ligament. J Bone Joint Surg Am. 2005;
87(8):1673-1679.

Spindler KP, Wright RW. Clinical practice: anterior cruciate ligament
tear. N Engl J Med. 2008;359(20):2135-2142.

Vellet AD, Marks PH, Fowler PJ, Munro TG. Occult posttraumatic
osteochondral lesions of the knee: prevalence, classification, and
short-term sequelae evaluated with MR imaging. Radiology. 1991;
178(1):271-276.

W-Dahl A, Toksvig-Larsen S, Roos EM. A 2-year prospective study
of patient-relevant outcomes in patients operated on for knee
osteoarthritis with tibial osteotomy. BMC Musculoskelet Disord.
2005;6:18.

For reprints and permission queries, please visit SAGE’s Web site at http://www.sagepub.com/journalsPermissions.nav




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 false
  /MaxSubsetPct 100
  /Optimize false
  /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
    /ACaslon-Bold
    /ACaslon-BoldItalic
    /ACaslon-Italic
    /ACaslon-Ornaments
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeCorpID-Acrobat
    /AdobeCorpID-Adobe
    /AdobeCorpID-Bullet
    /AdobeCorpID-MinionBd
    /AdobeCorpID-MinionBdIt
    /AdobeCorpID-MinionRg
    /AdobeCorpID-MinionRgIt
    /AdobeCorpID-MinionSb
    /AdobeCorpID-MinionSbIt
    /AdobeCorpID-MyriadBd
    /AdobeCorpID-MyriadBdIt
    /AdobeCorpID-MyriadBdScn
    /AdobeCorpID-MyriadBdScnIt
    /AdobeCorpID-MyriadBl
    /AdobeCorpID-MyriadBlIt
    /AdobeCorpID-MyriadLt
    /AdobeCorpID-MyriadLtIt
    /AdobeCorpID-MyriadPkg
    /AdobeCorpID-MyriadRg
    /AdobeCorpID-MyriadRgIt
    /AdobeCorpID-MyriadRgScn
    /AdobeCorpID-MyriadRgScnIt
    /AdobeCorpID-MyriadSb
    /AdobeCorpID-MyriadSbIt
    /AdobeCorpID-MyriadSbScn
    /AdobeCorpID-MyriadSbScnIt
    /AdobeCorpID-PScript
    /AGaramond-BoldScaps
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-RomanScaps
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AGar-Special
    /AkzidenzGroteskBE-Bold
    /AkzidenzGroteskBE-BoldEx
    /AkzidenzGroteskBE-BoldExIt
    /AkzidenzGroteskBE-BoldIt
    /AkzidenzGroteskBE-Ex
    /AkzidenzGroteskBE-It
    /AkzidenzGroteskBE-Light
    /AkzidenzGroteskBE-LightEx
    /AkzidenzGroteskBE-LightOsF
    /AkzidenzGroteskBE-Md
    /AkzidenzGroteskBE-MdEx
    /AkzidenzGroteskBE-MdIt
    /AkzidenzGroteskBE-Regular
    /AkzidenzGroteskBE-Super
    /AlbertusMT
    /AlbertusMT-Italic
    /AlbertusMT-Light
    /Aldine401BT-BoldA
    /Aldine401BT-BoldItalicA
    /Aldine401BT-ItalicA
    /Aldine401BT-RomanA
    /Aldine401BTSPL-RomanA
    /Aldine721BT-Bold
    /Aldine721BT-BoldItalic
    /Aldine721BT-Italic
    /Aldine721BT-Light
    /Aldine721BT-LightItalic
    /Aldine721BT-Roman
    /Aldus-Italic
    /Aldus-ItalicOsF
    /Aldus-Roman
    /Aldus-RomanSC
    /AlternateGothicNo2BT-Regular
    /AmazoneBT-Regular
    /AmericanTypewriter-Bold
    /AmericanTypewriter-BoldA
    /AmericanTypewriter-BoldCond
    /AmericanTypewriter-BoldCondA
    /AmericanTypewriter-Cond
    /AmericanTypewriter-CondA
    /AmericanTypewriter-Light
    /AmericanTypewriter-LightA
    /AmericanTypewriter-LightCond
    /AmericanTypewriter-LightCondA
    /AmericanTypewriter-Medium
    /AmericanTypewriter-MediumA
    /Anna
    /AntiqueOlive-Bold
    /AntiqueOlive-Compact
    /AntiqueOlive-Italic
    /AntiqueOlive-Roman
    /Arcadia
    /Arcadia-A
    /Arkona-Medium
    /Arkona-Regular
    /ArrusBT-Black
    /ArrusBT-BlackItalic
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AssemblyLightSSK
    /AuroraBT-BoldCondensed
    /AuroraBT-RomanCondensed
    /AuroraOpti-Condensed
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /Avenir-Black
    /Avenir-BlackOblique
    /Avenir-Book
    /Avenir-BookOblique
    /Avenir-Heavy
    /Avenir-HeavyOblique
    /Avenir-Light
    /Avenir-LightOblique
    /Avenir-Medium
    /Avenir-MediumOblique
    /Avenir-Oblique
    /Avenir-Roman
    /BaileySansITC-Bold
    /BaileySansITC-BoldItalic
    /BaileySansITC-Book
    /BaileySansITC-BookItalic
    /BakerSignetBT-Roman
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /BaskervilleBook-Italic
    /BaskervilleBook-MedItalic
    /BaskervilleBook-Medium
    /BaskervilleBook-Regular
    /BaskervilleBT-Bold
    /BaskervilleBT-BoldItalic
    /BaskervilleBT-Italic
    /BaskervilleBT-Roman
    /BaskervilleMT
    /BaskervilleMT-Bold
    /BaskervilleMT-BoldItalic
    /BaskervilleMT-Italic
    /BaskervilleMT-SemiBold
    /BaskervilleMT-SemiBoldItalic
    /BaskervilleNo2BT-Bold
    /BaskervilleNo2BT-BoldItalic
    /BaskervilleNo2BT-Italic
    /BaskervilleNo2BT-Roman
    /Baskerville-Normal-Italic
    /BauerBodoni-Black
    /BauerBodoni-BlackCond
    /BauerBodoni-BlackItalic
    /BauerBodoni-Bold
    /BauerBodoni-BoldCond
    /BauerBodoni-BoldItalic
    /BauerBodoni-BoldItalicOsF
    /BauerBodoni-BoldOsF
    /BauerBodoni-Italic
    /BauerBodoni-ItalicOsF
    /BauerBodoni-Roman
    /BauerBodoni-RomanSC
    /Bauhaus-Bold
    /Bauhaus-Demi
    /Bauhaus-Heavy
    /BauhausITCbyBT-Bold
    /BauhausITCbyBT-Heavy
    /BauhausITCbyBT-Light
    /BauhausITCbyBT-Medium
    /Bauhaus-Light
    /Bauhaus-Medium
    /BellCentennial-Address
    /BellGothic-Black
    /BellGothic-Bold
    /Bell-GothicBoldItalicBT
    /BellGothicBT-Bold
    /BellGothicBT-Roman
    /BellGothic-Light
    /Bembo
    /Bembo-Bold
    /Bembo-BoldExpert
    /Bembo-BoldItalic
    /Bembo-BoldItalicExpert
    /Bembo-Expert
    /Bembo-ExtraBoldItalic
    /Bembo-Italic
    /Bembo-ItalicExpert
    /Bembo-Semibold
    /Bembo-SemiboldItalic
    /Benguiat-Bold
    /Benguiat-BoldItalic
    /Benguiat-Book
    /Benguiat-BookItalic
    /BenguiatGothicITCbyBT-Bold
    /BenguiatGothicITCbyBT-BoldItal
    /BenguiatGothicITCbyBT-Book
    /BenguiatGothicITCbyBT-BookItal
    /BenguiatITCbyBT-Bold
    /BenguiatITCbyBT-BoldItalic
    /BenguiatITCbyBT-Book
    /BenguiatITCbyBT-BookItalic
    /Benguiat-Medium
    /Benguiat-MediumItalic
    /Berkeley-Black
    /Berkeley-BlackItalic
    /Berkeley-Bold
    /Berkeley-BoldItalic
    /Berkeley-Book
    /Berkeley-BookItalic
    /Berkeley-Italic
    /Berkeley-Medium
    /Berling-Bold
    /Berling-BoldItalic
    /Berling-Italic
    /Berling-Roman
    /BernhardBoldCondensedBT-Regular
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BernhardTangoBT-Regular
    /BlockBE-Condensed
    /BlockBE-ExtraCn
    /BlockBE-ExtraCnIt
    /BlockBE-Heavy
    /BlockBE-Italic
    /BlockBE-Regular
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BremenBT-Black
    /BremenBT-Bold
    /BroadwayBT-Regular
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Caliban
    /CarminaBT-Bold
    /CarminaBT-BoldItalic
    /CarminaBT-Light
    /CarminaBT-LightItalic
    /CarminaBT-Medium
    /CarminaBT-MediumItalic
    /Carta
    /Caslon224ITCbyBT-Bold
    /Caslon224ITCbyBT-BoldItalic
    /Caslon224ITCbyBT-Book
    /Caslon224ITCbyBT-BookItalic
    /Caslon540BT-Italic
    /Caslon540BT-Roman
    /CaslonBT-Bold
    /CaslonBT-BoldItalic
    /CaslonOpenFace
    /CaslonTwoTwentyFour-Black
    /CaslonTwoTwentyFour-BlackIt
    /CaslonTwoTwentyFour-Bold
    /CaslonTwoTwentyFour-BoldIt
    /CaslonTwoTwentyFour-Book
    /CaslonTwoTwentyFour-BookIt
    /CaslonTwoTwentyFour-Medium
    /CaslonTwoTwentyFour-MediumIt
    /CastleT-Bold
    /CastleT-Book
    /Caxton-Bold
    /Caxton-BoldItalic
    /Caxton-Book
    /Caxton-BookItalic
    /CaxtonBT-Bold
    /CaxtonBT-BoldItalic
    /CaxtonBT-Book
    /CaxtonBT-BookItalic
    /Caxton-Light
    /Caxton-LightItalic
    /CelestiaAntiqua-Ornaments
    /Centennial-BlackItalicOsF
    /Centennial-BlackOsF
    /Centennial-BoldItalicOsF
    /Centennial-BoldOsF
    /Centennial-ItalicOsF
    /Centennial-LightItalicOsF
    /Centennial-LightSC
    /Centennial-RomanSC
    /Century-Bold
    /Century-BoldItalic
    /Century-Book
    /Century-BookItalic
    /CenturyExpandedBT-Bold
    /CenturyExpandedBT-BoldItalic
    /CenturyExpandedBT-Italic
    /CenturyExpandedBT-Roman
    /Century-HandtooledBold
    /Century-HandtooledBoldItalic
    /Century-Light
    /Century-LightItalic
    /CenturyOldStyle-Bold
    /CenturyOldStyle-Italic
    /CenturyOldStyle-Regular
    /CenturySchoolbookBT-Bold
    /CenturySchoolbookBT-BoldCond
    /CenturySchoolbookBT-BoldItalic
    /CenturySchoolbookBT-Italic
    /CenturySchoolbookBT-Roman
    /Century-Ultra
    /Century-UltraItalic
    /CharterBT-Black
    /CharterBT-BlackItalic
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamBT-Bold
    /CheltenhamBT-BoldCondItalic
    /CheltenhamBT-BoldExtraCondensed
    /CheltenhamBT-BoldHeadline
    /CheltenhamBT-BoldItalic
    /CheltenhamBT-BoldItalicHeadline
    /CheltenhamBT-Italic
    /CheltenhamBT-Roman
    /Cheltenham-HandtooledBdIt
    /Cheltenham-HandtooledBold
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Christiana-Bold
    /Christiana-BoldItalic
    /Christiana-Italic
    /Christiana-Medium
    /Christiana-MediumItalic
    /Christiana-Regular
    /Christiana-RegularExpert
    /Christiana-RegularSC
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Light
    /ClassicalGaramondBT-Bold
    /ClassicalGaramondBT-BoldItalic
    /ClassicalGaramondBT-Italic
    /ClassicalGaramondBT-Roman
    /CMR10
    /CMR8
    /CMSY10
    /CMSY8
    /CMTI10
    /CommonBullets
    /ConduitITC-Bold
    /ConduitITC-BoldItalic
    /ConduitITC-Light
    /ConduitITC-LightItalic
    /ConduitITC-Medium
    /ConduitITC-MediumItalic
    /CooperBlack
    /CooperBlack-Italic
    /CooperBT-Bold
    /CooperBT-BoldItalic
    /CooperBT-Light
    /CooperBT-LightItalic
    /CopperplateGothicBT-Bold
    /CopperplateGothicBT-BoldCond
    /CopperplateGothicBT-Heavy
    /CopperplateGothicBT-Roman
    /CopperplateGothicBT-RomanCond
    /Copperplate-ThirtyThreeBC
    /Copperplate-ThirtyTwoBC
    /Coronet-Regular
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Critter
    /CS-Special-font
    /DellaRobbiaBT-Bold
    /DellaRobbiaBT-Roman
    /Della-RobbiaItalicBT
    /Della-RobbiaSCaps
    /Del-NormalSmallCaps
    /Delphin-IA
    /Delphin-IIA
    /Delta-Bold
    /Delta-BoldItalic
    /Delta-Book
    /Delta-BookItalic
    /Delta-Light
    /Delta-LightItalic
    /Delta-Medium
    /Delta-MediumItalic
    /Delta-Outline
    /DextorD
    /DextorOutD
    /DidotLH-OrnamentsOne
    /DidotLH-OrnamentsTwo
    /DINEngschrift
    /DINEngschrift-Alternate
    /DINMittelschrift
    /DINMittelschrift-Alternate
    /DINNeuzeitGrotesk-BoldCond
    /DINNeuzeitGrotesk-Light
    /Dom-CasItalic
    /DomCasual
    /DomCasual-Bold
    /Dom-CasualBT
    /Ehrhard-Italic
    /Ehrhard-Regular
    /EhrhardSemi-Italic
    /EhrhardtMT
    /EhrhardtMT-Italic
    /EhrhardtMT-SemiBold
    /EhrhardtMT-SemiBoldItalic
    /EhrharSemi
    /ELANGO-IB-A03
    /ELANGO-IB-A75
    /ELANGO-IB-A99
    /ElectraLH-Bold
    /ElectraLH-BoldCursive
    /ElectraLH-Cursive
    /ElectraLH-Regular
    /ElGreco
    /EnglischeSchT-Bold
    /EnglischeSchT-Regu
    /ErasContour
    /ErasITCbyBT-Bold
    /ErasITCbyBT-Book
    /ErasITCbyBT-Demi
    /ErasITCbyBT-Light
    /ErasITCbyBT-Medium
    /ErasITCbyBT-Ultra
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EUEX10
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuropeanPi-Four
    /EuropeanPi-One
    /EuropeanPi-Three
    /EuropeanPi-Two
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldCondensed
    /Eurostile-BoldExtendedTwo
    /Eurostile-BoldOblique
    /Eurostile-Condensed
    /Eurostile-Demi
    /Eurostile-DemiOblique
    /Eurostile-ExtendedTwo
    /EurostileLTStd-Demi
    /EurostileLTStd-DemiOblique
    /Eurostile-Oblique
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /ExPonto-Regular
    /FairfieldLH-Bold
    /FairfieldLH-BoldItalic
    /FairfieldLH-BoldSC
    /FairfieldLH-CaptionBold
    /FairfieldLH-CaptionHeavy
    /FairfieldLH-CaptionLight
    /FairfieldLH-CaptionMedium
    /FairfieldLH-Heavy
    /FairfieldLH-HeavyItalic
    /FairfieldLH-HeavySC
    /FairfieldLH-Light
    /FairfieldLH-LightItalic
    /FairfieldLH-LightSC
    /FairfieldLH-Medium
    /FairfieldLH-MediumItalic
    /FairfieldLH-MediumSC
    /FairfieldLH-SwBoldItalicOsF
    /FairfieldLH-SwHeavyItalicOsF
    /FairfieldLH-SwLightItalicOsF
    /FairfieldLH-SwMediumItalicOsF
    /Fences
    /Fenice-Bold
    /Fenice-BoldOblique
    /FeniceITCbyBT-Bold
    /FeniceITCbyBT-BoldItalic
    /FeniceITCbyBT-Regular
    /FeniceITCbyBT-RegularItalic
    /Fenice-Light
    /Fenice-LightOblique
    /Fenice-Regular
    /Fenice-RegularOblique
    /Fenice-Ultra
    /Fenice-UltraOblique
    /FlashD-Ligh
    /Flood
    /Folio-Bold
    /Folio-BoldCondensed
    /Folio-ExtraBold
    /Folio-Light
    /Folio-Medium
    /FontanaNDAaOsF
    /FontanaNDAaOsF-Italic
    /FontanaNDCcOsF-Semibold
    /FontanaNDCcOsF-SemiboldIta
    /FontanaNDEeOsF
    /FontanaNDEeOsF-Bold
    /FontanaNDEeOsF-BoldItalic
    /FontanaNDEeOsF-Light
    /FontanaNDEeOsF-Semibold
    /FormalScript421BT-Regular
    /Formata-Bold
    /Formata-MediumCondensed
    /ForteMT
    /FournierMT-Ornaments
    /FrakturBT-Regular
    /FrankfurterHigD
    /FranklinGothic-Book
    /FranklinGothic-BookItal
    /FranklinGothic-BookOblique
    /FranklinGothic-Condensed
    /FranklinGothic-Demi
    /FranklinGothic-DemiItal
    /FranklinGothic-DemiOblique
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItal
    /FranklinGothic-HeavyOblique
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothicITCbyBT-Heavy
    /FranklinGothicITCbyBT-HeavyItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumItal
    /FranklinGothic-Roman
    /Freeform721BT-Bold
    /Freeform721BT-BoldItalic
    /Freeform721BT-Italic
    /Freeform721BT-Roman
    /FreestyleScrD
    /Freestylescript
    /FreestyleScript
    /FrizQuadrataITCbyBT-Bold
    /FrizQuadrataITCbyBT-Roman
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura
    /FuturaBlackBT-Regular
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldCondensed
    /FuturaBT-BoldCondensedItalic
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-ExtraBlackCondensed
    /FuturaBT-ExtraBlackCondItalic
    /FuturaBT-ExtraBlackItalic
    /FuturaBT-Heavy
    /FuturaBT-HeavyItalic
    /FuturaBT-Light
    /FuturaBT-LightCondensed
    /FuturaBT-LightItalic
    /FuturaBT-Medium
    /FuturaBT-MediumCondensed
    /FuturaBT-MediumItalic
    /Futura-CondensedLight
    /Futura-CondensedLightOblique
    /Futura-ExtraBold
    /Futura-ExtraBoldOblique
    /Futura-Heavy
    /Futura-HeavyOblique
    /Futura-Light
    /Futura-LightOblique
    /Futura-Oblique
    /Futura-Thin
    /Galliard-Black
    /Galliard-BlackItalic
    /Galliard-Bold
    /Galliard-BoldItalic
    /Galliard-Italic
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Galliard-Roman
    /Galliard-Ultra
    /Galliard-UltraItalic
    /Garamond-Antiqua
    /GaramondBE-Bold
    /GaramondBE-BoldExpert
    /GaramondBE-BoldOsF
    /GaramondBE-CnExpert
    /GaramondBE-Condensed
    /GaramondBE-CondensedSC
    /GaramondBE-Italic
    /GaramondBE-ItalicExpert
    /GaramondBE-ItalicOsF
    /GaramondBE-Medium
    /GaramondBE-MediumCn
    /GaramondBE-MediumCnExpert
    /GaramondBE-MediumCnOsF
    /GaramondBE-MediumExpert
    /GaramondBE-MediumItalic
    /GaramondBE-MediumItalicExpert
    /GaramondBE-MediumItalicOsF
    /GaramondBE-MediumSC
    /GaramondBE-Regular
    /GaramondBE-RegularExpert
    /GaramondBE-RegularSC
    /GaramondBE-SwashItalic
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-Book
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-BookItalic
    /Garamond-Halbfett
    /Garamond-HandtooledBold
    /Garamond-HandtooledBoldItalic
    /GaramondITCbyBT-Bold
    /GaramondITCbyBT-BoldCondensed
    /GaramondITCbyBT-BoldCondItalic
    /GaramondITCbyBT-BoldItalic
    /GaramondITCbyBT-BoldNarrow
    /GaramondITCbyBT-BoldNarrowItal
    /GaramondITCbyBT-Book
    /GaramondITCbyBT-BookCondensed
    /GaramondITCbyBT-BookCondItalic
    /GaramondITCbyBT-BookItalic
    /GaramondITCbyBT-BookNarrow
    /GaramondITCbyBT-BookNarrowItal
    /GaramondITCbyBT-Light
    /GaramondITCbyBT-LightCondensed
    /GaramondITCbyBT-LightCondItalic
    /GaramondITCbyBT-LightItalic
    /GaramondITCbyBT-LightNarrow
    /GaramondITCbyBT-LightNarrowItal
    /GaramondITCbyBT-Ultra
    /GaramondITCbyBT-UltraCondensed
    /GaramondITCbyBT-UltraCondItalic
    /GaramondITCbyBT-UltraItalic
    /Garamond-Kursiv
    /Garamond-KursivHalbfett
    /Garamond-Light
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Garamond-LightItalic
    /GaramondNo4CyrTCY-Ligh
    /GaramondNo4CyrTCY-LighItal
    /GaramondThree
    /GaramondThree-Bold
    /GaramondThree-BoldItalic
    /GaramondThree-BoldItalicOsF
    /GaramondThree-BoldSC
    /GaramondThree-Italic
    /GaramondThree-ItalicOsF
    /GaramondThree-SC
    /GaramondThreeSMSIISpl-Italic
    /GaramondThreeSMSitalicSpl-Italic
    /GaramondThreeSMSspl
    /GaramondThreespl
    /GaramondThreeSpl-Bold
    /GaramondThreeSpl-Italic
    /Garamond-Ultra
    /Garamond-UltraCondensed
    /Garamond-UltraCondensedItalic
    /Garamond-UltraItalic
    /GarthGraphic
    /GarthGraphic-Black
    /GarthGraphic-Bold
    /GarthGraphic-BoldCondensed
    /GarthGraphic-BoldItalic
    /GarthGraphic-Condensed
    /GarthGraphic-ExtraBold
    /GarthGraphic-Italic
    /Geometric231BT-HeavyC
    /GeometricSlab712BT-BoldA
    /GeometricSlab712BT-ExtraBoldA
    /GeometricSlab712BT-LightA
    /GeometricSlab712BT-LightItalicA
    /GeometricSlab712BT-MediumA
    /GeometricSlab712BT-MediumItalA
    /Giddyup
    /Giddyup-Thangs
    /GillSans
    /GillSans-Bold
    /GillSans-BoldCondensed
    /GillSans-BoldExtraCondensed
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-ExtraBold
    /GillSans-ExtraBoldDisplay
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSans-LightShadowed
    /GillSans-Shadowed
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /Gill-Special
    /Giovanni-Bold
    /Giovanni-BoldItalic
    /Giovanni-Book
    /Giovanni-BookItalic
    /Glypha
    /Glypha-Bold
    /Glypha-BoldOblique
    /Glypha-Oblique
    /Gothic-Thirteen
    /Goudy
    /Goudy-Bold
    /Goudy-BoldItalic
    /GoudyCatalogueBT-Regular
    /Goudy-ExtraBold
    /GoudyHandtooledBT-Regular
    /GoudyHeavyfaceBT-Regular
    /GoudyHeavyfaceBT-RegularCond
    /Goudy-Italic
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-ExtraBold
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudySans-Black
    /GoudySans-BlackItalic
    /GoudySans-Bold
    /GoudySans-BoldItalic
    /GoudySans-Book
    /GoudySans-BookItalic
    /GoudySansITCbyBT-Black
    /GoudySansITCbyBT-BlackItalic
    /GoudySansITCbyBT-Bold
    /GoudySansITCbyBT-BoldItalic
    /GoudySansITCbyBT-Light
    /GoudySansITCbyBT-LightItalic
    /GoudySansITCbyBT-Medium
    /GoudySansITCbyBT-MediumItalic
    /GoudySans-Medium
    /GoudySans-MediumItalic
    /Granjon
    /Granjon-Bold
    /Granjon-BoldOsF
    /Granjon-Italic
    /Granjon-ItalicOsF
    /Granjon-SC
    /GreymantleMVB-Ornaments
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Black-SemiBold
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Compressed
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-Light-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Condensed-Thin
    /Helvetica-ExtraCompressed
    /Helvetica-Fraction
    /Helvetica-FractionBold
    /HelveticaInserat-Roman
    /HelveticaInserat-Roman-SemiBold
    /Helvetica-Light
    /Helvetica-LightOblique
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /HelveticaNeue-Black
    /HelveticaNeue-BlackCond
    /HelveticaNeue-BlackCondObl
    /HelveticaNeue-BlackExt
    /HelveticaNeue-BlackExtObl
    /HelveticaNeue-BlackItalic
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldCondObl
    /HelveticaNeue-BoldExt
    /HelveticaNeue-BoldExtObl
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Condensed
    /HelveticaNeue-CondensedObl
    /HelveticaNeue-ExtBlackCond
    /HelveticaNeue-ExtBlackCondObl
    /HelveticaNeue-Extended
    /HelveticaNeue-ExtendedObl
    /HelveticaNeue-Heavy
    /HelveticaNeue-HeavyCond
    /HelveticaNeue-HeavyCondObl
    /HelveticaNeue-HeavyExt
    /HelveticaNeue-HeavyExtObl
    /HelveticaNeue-HeavyItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightCond
    /HelveticaNeue-LightCondObl
    /HelveticaNeue-LightExt
    /HelveticaNeue-LightExtObl
    /HelveticaNeue-LightItalic
    /HelveticaNeueLTStd-Md
    /HelveticaNeueLTStd-MdIt
    /HelveticaNeue-Medium
    /HelveticaNeue-MediumCond
    /HelveticaNeue-MediumCondObl
    /HelveticaNeue-MediumExt
    /HelveticaNeue-MediumExtObl
    /HelveticaNeue-MediumItalic
    /HelveticaNeue-Roman
    /HelveticaNeue-Thin
    /HelveticaNeue-ThinCond
    /HelveticaNeue-ThinCondObl
    /HelveticaNeue-ThinItalic
    /HelveticaNeue-UltraLigCond
    /HelveticaNeue-UltraLigCondObl
    /HelveticaNeue-UltraLigExt
    /HelveticaNeue-UltraLigExtObl
    /HelveticaNeue-UltraLight
    /HelveticaNeue-UltraLightItal
    /Helvetica-Oblique
    /Helvetica-UltraCompressed
    /HelvExtCompressed
    /HelvLight
    /HelvUltCompressed
    /Humanist521BT-Bold
    /Humanist521BT-BoldCondensed
    /Humanist521BT-BoldItalic
    /Humanist521BT-ExtraBold
    /Humanist521BT-Italic
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-Roman
    /Humanist521BT-RomanCondensed
    /Humanist521BT-UltraBold
    /Humanist521BT-XtraBoldCondensed
    /Humanist531BT-BlackA
    /Humanist531BT-BoldA
    /Humanist531BT-RomanA
    /Humanist531BT-UltraBlackA
    /Humanist777BT-BlackB
    /Humanist777BT-BlackCondensedB
    /Humanist777BT-BlackItalicB
    /Humanist777BT-BoldB
    /Humanist777BT-BoldCondensedB
    /Humanist777BT-BoldItalicB
    /Humanist777BT-ExtraBlackB
    /Humanist777BT-ExtraBlackCondB
    /Humanist777BT-ItalicB
    /Humanist777BT-LightB
    /Humanist777BT-LightCondensedB
    /Humanist777BT-LightItalicB
    /Humanist777BT-RomanB
    /Humanist777BT-RomanCondensedB
    /Humanist970BT-BoldC
    /Humanist970BT-RomanC
    /HumanistSlabserif712BT-Black
    /HumanistSlabserif712BT-Bold
    /HumanistSlabserif712BT-Italic
    /HumanistSlabserif712BT-Roman
    /ICMEX10
    /ICMMI8
    /ICMSY8
    /ICMTT8
    /Iglesia-Light
    /ILASY8
    /ILCMSS8
    /ILCMSSB8
    /ILCMSSI8
    /Imago-Book
    /Imago-BookItalic
    /Imago-ExtraBold
    /Imago-ExtraBoldItalic
    /Imago-Light
    /Imago-LightItalic
    /Imago-Medium
    /Imago-MediumItalic
    /Industria-Inline
    /Industria-InlineA
    /Industria-Solid
    /Industria-SolidA
    /Insignia
    /Insignia-A
    /IPAExtras
    /IPAHighLow
    /IPAKiel
    /IPAKielSeven
    /IPAsans
    /ITCGaramondMM
    /ITCGaramondMM-It
    /JAKEOpti-Regular
    /JansonText-Bold
    /JansonText-BoldItalic
    /JansonText-Italic
    /JansonText-Roman
    /JansonText-RomanSC
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /Juniper
    /KabelITCbyBT-Book
    /KabelITCbyBT-Demi
    /KabelITCbyBT-Medium
    /KabelITCbyBT-Ultra
    /Kaufmann
    /Kaufmann-Bold
    /KeplMM-Or2
    /KisBT-Italic
    /KisBT-Roman
    /KlangMT
    /Kuenstler480BT-Black
    /Kuenstler480BT-Bold
    /Kuenstler480BT-BoldItalic
    /Kuenstler480BT-Italic
    /Kuenstler480BT-Roman
    /KunstlerschreibschD-Bold
    /KunstlerschreibschD-Medi
    /Lapidary333BT-Black
    /Lapidary333BT-Bold
    /Lapidary333BT-BoldItalic
    /Lapidary333BT-Italic
    /Lapidary333BT-Roman
    /LASY10
    /LASY5
    /LASY6
    /LASY7
    /LASY8
    /LASY9
    /LASYB10
    /LatinMT-Condensed
    /LCIRCLE10
    /LCIRCLEW10
    /LCMSS8
    /LCMSSB8
    /LCMSSI8
    /LDecorationPi-One
    /LDecorationPi-Two
    /Leawood-Black
    /Leawood-BlackItalic
    /Leawood-Bold
    /Leawood-BoldItalic
    /Leawood-Book
    /Leawood-BookItalic
    /Leawood-Medium
    /Leawood-MediumItalic
    /LegacySans-Bold
    /LegacySans-BoldItalic
    /LegacySans-Book
    /LegacySans-BookItalic
    /LegacySans-Medium
    /LegacySans-MediumItalic
    /LegacySans-Ultra
    /LegacySerif-Bold
    /LegacySerif-BoldItalic
    /LegacySerif-Book
    /LegacySerif-BookItalic
    /LegacySerif-Medium
    /LegacySerif-MediumItalic
    /LegacySerif-Ultra
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Slanted
    /Life-Bold
    /Life-Italic
    /Life-Roman
    /LINE10
    /LINEW10
    /Linotext
    /Lithos-Black
    /LithosBold
    /Lithos-Bold
    /Lithos-Regular
    /LOGO10
    /LOGO8
    /LOGO9
    /LOGOBF10
    /LOGOSL10
    /LOMD-Normal
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaHandwritingItalic
    /LucidaMath-Symbol
    /LucidaSansTypewriter
    /LucidaSansTypewriter-Bd
    /LucidaSansTypewriter-BdObl
    /LucidaSansTypewriter-Obl
    /LucidaTypewriter
    /LucidaTypewriter-Bold
    /LucidaTypewriter-BoldObl
    /LucidaTypewriter-Obl
    /LydianBT-Bold
    /LydianBT-BoldItalic
    /LydianBT-Italic
    /LydianBT-Roman
    /LydianCursiveBT-Regular
    /Machine
    /Machine-Bold
    /Marigold
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /MatrixScriptBold
    /MatrixScriptBoldLin
    /MatrixScriptBook
    /MatrixScriptBookLin
    /MatrixScriptRegular
    /MatrixScriptRegularLin
    /Melior
    /Melior-Bold
    /Melior-BoldItalic
    /Melior-Italic
    /MercuriusCT-Black
    /MercuriusCT-BlackItalic
    /MercuriusCT-Light
    /MercuriusCT-LightItalic
    /MercuriusCT-Medium
    /MercuriusCT-MediumItalic
    /MercuriusMT-BoldScript
    /Meridien-Bold
    /Meridien-BoldItalic
    /Meridien-Italic
    /Meridien-Medium
    /Meridien-MediumItalic
    /Meridien-Roman
    /Minion-Black
    /Minion-Bold
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-BoldItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-DisplayItalic
    /Minion-DisplayRegular
    /MinionExp-Italic
    /MinionExp-Semibold
    /MinionExp-SemiboldItalic
    /Minion-Italic
    /Minion-Ornaments
    /Minion-Regular
    /Minion-Semibold
    /Minion-SemiboldItalic
    /MonaLisa-Recut
    /MrsEavesAllPetiteCaps
    /MrsEavesAllSmallCaps
    /MrsEavesBold
    /MrsEavesFractions
    /MrsEavesItalic
    /MrsEavesPetiteCaps
    /MrsEavesRoman
    /MrsEavesRomanLining
    /MrsEavesSmallCaps
    /MSAM10
    /MSAM10A
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM10A
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MTEX
    /MTEXB
    /MTEXH
    /MTGU
    /MTGUB
    /MTMI
    /MTMIB
    /MTMIH
    /MTMS
    /MTMSB
    /MTMUB
    /MTMUH
    /MTSY
    /MTSYB
    /MTSYH
    /MTSYN
    /MusicalSymbols-Normal
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-CnBold
    /Myriad-CnBoldItalic
    /Myriad-CnItalic
    /Myriad-CnSemibold
    /Myriad-CnSemiboldItalic
    /Myriad-Condensed
    /Myriad-Italic
    /MyriadMM
    /MyriadMM-It
    /Myriad-Roman
    /Myriad-Sketch
    /Myriad-Tilt
    /NeuzeitS-Book
    /NeuzeitS-BookHeavy
    /NewBaskerville-Bold
    /NewBaskerville-BoldItalic
    /NewBaskerville-Italic
    /NewBaskervilleITCbyBT-Bold
    /NewBaskervilleITCbyBT-BoldItal
    /NewBaskervilleITCbyBT-Italic
    /NewBaskervilleITCbyBT-Roman
    /NewBaskerville-Roman
    /NewCaledonia
    /NewCaledonia-Black
    /NewCaledonia-BlackItalic
    /NewCaledonia-Bold
    /NewCaledonia-BoldItalic
    /NewCaledonia-BoldItalicOsF
    /NewCaledonia-BoldSC
    /NewCaledonia-Italic
    /NewCaledonia-ItalicOsF
    /NewCaledonia-SC
    /NewCaledonia-SemiBold
    /NewCaledonia-SemiBoldItalic
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothic-BoldOblique
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldCondensed
    /NewsGothicBT-BoldCondItalic
    /NewsGothicBT-BoldExtraCondensed
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Demi
    /NewsGothicBT-DemiItalic
    /NewsGothicBT-ExtraCondensed
    /NewsGothicBT-Italic
    /NewsGothicBT-ItalicCondensed
    /NewsGothicBT-Light
    /NewsGothicBT-LightItalic
    /NewsGothicBT-Roman
    /NewsGothicBT-RomanCondensed
    /NewsGothic-Oblique
    /New-Symbol
    /NovareseITCbyBT-Bold
    /NovareseITCbyBT-BoldItalic
    /NovareseITCbyBT-Book
    /NovareseITCbyBT-BookItalic
    /Nueva-BoldExtended
    /Nueva-Roman
    /NuptialScript
    /OceanSansMM
    /OceanSansMM-It
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OnyxMT
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-BoldOblique
    /Optima-ExtraBlack
    /Optima-ExtraBlackItalic
    /Optima-Italic
    /Optima-Oblique
    /OSPIRE-Plain
    /OttaIA
    /Otta-wa
    /Ottawa-BoldA
    /OttawaPSMT
    /Oxford
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /Palatino-Roman
    /Parisian
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PhotinaMT
    /PhotinaMT-Bold
    /PhotinaMT-BoldItalic
    /PhotinaMT-Italic
    /PhotinaMT-SemiBold
    /PhotinaMT-SemiBoldItalic
    /PhotinaMT-UltraBold
    /PhotinaMT-UltraBoldItalic
    /Plantin
    /Plantin-Bold
    /Plantin-BoldItalic
    /Plantin-Italic
    /Plantin-Light
    /Plantin-LightItalic
    /Plantin-Semibold
    /Plantin-SemiboldItalic
    /Poetica-ChanceryI
    /Poetica-SuppLowercaseEndI
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /ProseAntique-Bold
    /ProseAntique-Normal
    /QuaySansEF-Black
    /QuaySansEF-BlackItalic
    /QuaySansEF-Book
    /QuaySansEF-BookItalic
    /QuaySansEF-Medium
    /QuaySansEF-MediumItalic
    /Quorum-Black
    /Quorum-Bold
    /Quorum-Book
    /Quorum-Light
    /Quorum-Medium
    /Raleigh
    /Raleigh-Bold
    /Raleigh-DemiBold
    /Raleigh-Medium
    /Revival565BT-Bold
    /Revival565BT-BoldItalic
    /Revival565BT-Italic
    /Revival565BT-Roman
    /Ribbon131BT-Bold
    /Ribbon131BT-Regular
    /RMTMI
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /RotisSansSerif
    /RotisSansSerif-Bold
    /RotisSansSerif-ExtraBold
    /RotisSansSerif-Italic
    /RotisSansSerif-Light
    /RotisSansSerif-LightItalic
    /RotisSemiSans
    /RotisSemiSans-Bold
    /RotisSemiSans-ExtraBold
    /RotisSemiSans-Italic
    /RotisSemiSans-Light
    /RotisSemiSans-LightItalic
    /RotisSemiSerif
    /RotisSemiSerif-Bold
    /RotisSerif
    /RotisSerif-Bold
    /RotisSerif-Italic
    /RunicMT-Condensed
    /Sabon-Bold
    /Sabon-BoldItalic
    /Sabon-Italic
    /Sabon-Roman
    /SackersGothicLight
    /SackersGothicLightAlt
    /SackersItalianScript
    /SackersItalianScriptAlt
    /Sam
    /Sanvito-Light
    /SanvitoMM
    /Sanvito-Roman
    /Semitica
    /Semitica-Italic
    /SIVAMATH
    /Siva-Special
    /SMS-SPELA
    /Souvenir-Demi
    /Souvenir-DemiItalic
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Souvenir-Light
    /Souvenir-LightItalic
    /SpecialAA
    /Special-Gali
    /Sp-Sym
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-PhoneticAlternate
    /StoneSans-PhoneticIPA
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /StoneSerif
    /StoneSerif-Italic
    /StoneSerif-PhoneticAlternate
    /StoneSerif-PhoneticIPA
    /StoneSerif-Semibold
    /StoneSerif-SemiboldItalic
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-BlackRounded
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-BoldRounded
    /Swiss721BT-Heavy
    /Swiss721BT-HeavyItalic
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Medium
    /Swiss721BT-MediumItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Swiss721BT-Thin
    /Swiss721BT-ThinItalic
    /Swiss921BT-RegularA
    /Symbol
    /Syntax-Black
    /Syntax-Bold
    /Syntax-Italic
    /Syntax-Roman
    /Syntax-UltraBlack
    /Tekton
    /Times-Bold
    /Times-BoldA
    /Times-BoldItalic
    /Times-BoldOblique
    /Times-Italic
    /Times-NewRoman
    /Times-NewRomanBold
    /Times-Oblique
    /Times-PhoneticAlternate
    /Times-PhoneticIPA
    /Times-Roman
    /Times-RomanSmallCaps
    /Times-Sc
    /Times-SCB
    /Times-special
    /TimesTenGreekP-Upright
    /TradeGothic
    /TradeGothic-Bold
    /TradeGothic-BoldCondTwenty
    /TradeGothic-BoldCondTwentyObl
    /TradeGothic-BoldOblique
    /TradeGothic-BoldTwo
    /TradeGothic-BoldTwoOblique
    /TradeGothic-CondEighteen
    /TradeGothic-CondEighteenObl
    /TradeGothicLH-BoldExtended
    /TradeGothicLH-Extended
    /TradeGothic-Light
    /TradeGothic-LightOblique
    /TradeGothic-Oblique
    /Trajan-Bold
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trajan-Regular
    /Transitional521BT-BoldA
    /Transitional521BT-CursiveA
    /Transitional521BT-RomanA
    /Transitional551BT-MediumB
    /Transitional551BT-MediumItalicB
    /Univers
    /Universal-GreekwithMathPi
    /Universal-NewswithCommPi
    /Univers-BlackExt
    /Univers-BlackExtObl
    /Univers-Bold
    /Univers-BoldExt
    /Univers-BoldExtObl
    /Univers-BoldOblique
    /Univers-Condensed
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedOblique
    /Univers-Extended
    /Univers-ExtendedObl
    /Univers-ExtraBlackExt
    /Univers-ExtraBlackExtObl
    /Univers-Light
    /Univers-LightOblique
    /UniversLTStd-Black
    /UniversLTStd-BlackObl
    /Univers-Oblique
    /Utopia-Black
    /Utopia-BlackOsF
    /Utopia-Bold
    /Utopia-BoldItalic
    /Utopia-Italic
    /Utopia-Ornaments
    /Utopia-Regular
    /Utopia-Semibold
    /Utopia-SemiboldItalic
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Viva-BoldExtraExtended
    /Viva-Regular
    /Weidemann-Black
    /Weidemann-BlackItalic
    /Weidemann-Bold
    /Weidemann-BoldItalic
    /Weidemann-Book
    /Weidemann-BookItalic
    /Weidemann-Medium
    /Weidemann-MediumItalic
    /WindsorBT-Elongated
    /WindsorBT-Light
    /WindsorBT-LightCondensed
    /WindsorBT-Roman
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /ZapfCalligraphic801BT-Bold
    /ZapfCalligraphic801BT-BoldItal
    /ZapfCalligraphic801BT-Italic
    /ZapfCalligraphic801BT-Roman
    /ZapfChanceryITCbyBT-Bold
    /ZapfChanceryITCbyBT-Demi
    /ZapfChanceryITCbyBT-Medium
    /ZapfChanceryITCbyBT-MediumItal
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfDingbatsITCbyBT-Regular
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZapfHumanist601BT-Ultra
    /ZapfHumanist601BT-UltraItalic
    /ZurichBT-Black
    /ZurichBT-BlackExtended
    /ZurichBT-BlackItalic
    /ZurichBT-Bold
    /ZurichBT-BoldCondensed
    /ZurichBT-BoldCondensedItalic
    /ZurichBT-BoldExtended
    /ZurichBT-BoldExtraCondensed
    /ZurichBT-BoldItalic
    /ZurichBT-ExtraBlack
    /ZurichBT-ExtraCondensed
    /ZurichBT-Italic
    /ZurichBT-ItalicCondensed
    /ZurichBT-Light
    /ZurichBT-LightCondensed
    /ZurichBT-LightCondensedItalic
    /ZurichBT-LightExtraCondensed
    /ZurichBT-LightItalic
    /ZurichBT-Roman
    /ZurichBT-RomanCondensed
    /ZurichBT-RomanExtended
    /ZurichBT-UltraBlackExtended
  ]
  /NeverEmbed [ true
    /TimesNewRomanPS
    /TimesNewRomanPS-Bold
    /TimesNewRomanPS-BoldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-Italic
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /DAN <>
    /DEU <>
    /ENU (Use these settings for creating PDF files for submission to The Sheridan Press. These settings configured for Acrobat v6.0 08/06/03.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /NLD <>
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /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 [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


