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Abstract
Study Design: Retrospective cohort study.

Objectives: The purpose of this study was to report incidence of cardiopulmonary complications in elective spine surgery,
demographic and surgical predictors, and outcomes. Understanding the risks and predictors of these sentinel events is important
for risk evaluation, allocation of hospital resources, and counseling patients.

Methods: A retrospective review of the National Surgical Quality Improvement Program (NSQIP) was performed on 60964
patients undergoing elective spine surgery (any region; laminectomy, arthrodesis, discectomy, or laminoplasty) between 201 | and
2013. Incidence of myocardial infarction, cardiac arrest, unplanned reintubation, on ventilator >48 hours, perioperative pneu-
monia, and pulmonary embolism was measured. Demographic and surgical predictors of cardiopulmonary complications and
associated outcomes (length of stay, discharge disposition, and mortality) were measured using binary logistic regression con-
trolling for confounders.

Results: Incidence rates per 1000 elective spine patients were 2.] myocardial infarctions, 1.3 cardiac arrests, 4.3 unplanned
intubations, 3.5 on ventilator >48 hours, 6.1 perioperative pneumonia, and 3.7 pulmonary embolisms. In analysis of procedure,
diagnosis, and approach risk factors, thoracic cavity (odds ratio = 2.47; confidence interval = 1.95-3.12), scoliosis diagnosis, and
combined approach (odds ratio = |.51; confidence interval = 1.15-1.96) independently added the most risk for cardiopulmonary
complication. Cardiac arrest had the highest mortality rate (34.57%). Being on ventilator greater than 48 hours resulted in the
greatest increase to length of stay (17.58 days).

Conclusions: Expected risk factors seen in the Revised Cardiac Risk Index were applicable in the context of spine surgery.
Surgical planning should take into account patients who are at higher risk for cardiopulmonary complications and the implications
they have on patient outcome.
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Introduction

The United States is seeing an increasing utilization of complex
surgical procedures on the spine, which leads to an increased
risk of life-threatening complications and readmissions.'*
Spine surgeries are typically longer than other elective sur-
geries and are associated with major blood loss, fluid shifts,
and transfusions, all of which are factors that can induce or
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exacerbate hemodynamic stress in a patient.® Cardiopulmonary
complications are among the most common after spine surgery
and are known to increase the risk of mortality as well as
generate long-term complications related to multiple mechan-
ical failures of cardiac function.*® Respiratory complications
can arise from the proximity of the respiratory system to the
thoracic spine, and many spine surgeries even violate the thor-
acic cavity to perform surgery.” Furthermore, there is currently
no clear indication to immediately begin anticoagulation in
patients postoperatively.® These complications can detract sig-
nificantly from postoperative quality of life.

Risk factors for cardiopulmonary complications, as estab-
lished by the Revised Cardiac Risk Index (RCRI), include both
intraperitoneal approach and intrathoracic approach, which are
frequently indicated in spinal procedures.’ Despite presumed
additional risk factors for major morbidity, which include age,
surgical invasiveness, and comorbidities, many of these links
remain unvalidated in the context of spine. For example, Car-
abini et al in 2014 investigated the application of the RCRI to
spinal fusion patients and were unable to determine the pre-
dictive value of the index in the context of spine surgeries.’

Previous large database studies have evaluated the demo-
graphic and comorbid risk factors for complications following
spine surgery, but none have focused specifically on cardiopul-
monary risks and related mortality. For this reason, the authors
queried the National Surgical Quality Improvement Program
(NSQIP) database with the goal of elucidating the incidence of
cardiopulmonary complications following elective spine sur-
gery and their associated risk factors.

Methods

The American College of Surgeons’ NSQIP was implemented
in 1991 by the US Department of Veterans Affairs in order to
model patient risk-adjusted outcomes for patient factors and
operative procedure. Patient data is collected by a Surgical
Clinical Reviewer auditing participating hospitals. It samples
all patient populations undergoing general, spinal, or epidural
anesthesia. Patient data collected includes primary diagnosis in
the form of an ICD-9-CM code, procedures underwent by Cur-
rent Procedural Terminology (CPT) coding, 70 preoperative
risk factors, 11 variables on the operation, and 24 postoperative
outcomes. Complications, outcomes, and any further proce-
dures are recorded for 30 days after enrollment. More detailed
information on the NSQIP design is available at https://www.
facs.org/quality-programs/acs-nsqip/about.'® Institutional
review board approval is exempt from studies using de-
identified NSQIP data. CPT and ICD-9-CM codes used to
identify patient diagnoses and procedures undergone are avail-
able in Appendix A (available online at http://journals.sagepub.
com/home/gsj).

Patient Identification

This study selected patients on NSQIP undergoing laminect-
omy, arthrodesis, discectomy, and/or laminectomy in any

region of the spine in the years 2011 to 2013. Patients under-
going nonelective surgery, as recorded in NSQIP data sheets,
were excluded from analysis.

Statistical Analysis

Patient baseline demographics and comorbidities were ana-
lyzed between patients who experienced a cardiopulmonary
complication and those who did not using y? tests in categorical
variables and Student’s f tests in continuous variables. Cardio-
pulmonary complications assessed were available as part of
NSQIP 30-day data collection sheets: myocardial infarction
(MI), cardiac arrest, unplanned intubation, on ventilator >48
hours, perioperative pneumonia, and pulmonary embolism.
Baseline demographics included sex, race, and American Soci-
ety of Anesthesiologists (ASA) class. Baseline comorbidities
assessed included age >80, body mass index (BMI) >30, BMI
>40, diabetes, smoking status, dyspnea, chronic obstructive
pulmonary disease (COPD), congestive heart failure (CHF),
hypertension, chronic steroid use, >10% weight loss within the
last 6 months (weight loss), any bleeding disorder (eg, vitamin
K deficiency, hemophilias, thrombocytopenia, chronic antic-
oagulation therapy), preoperative blood transfusion within 72
hours, and any para- or hemiplegia. Binary logistic regression
then analyzed comorbidities as independent risk factors for
sustaining a cardiopulmonary complication by simultaneously
controlling for BMI, race, sex, ASA class, and all comorbidities
except for the one being calculated.

Procedure, region, and diagnosis of the surgery were strati-
fied into clinically relevant variables and analyzed as risk fac-
tors for each respective adverse cardiopulmonary event by
binary logistic regression. Regression analysis controlled for
invasiveness of the surgery (as defined by Mirza et al,'' which
adds 1 point for every level fused, decompressed and instru-
mented), in addition to BMI, sex, race, smoking status, ASA
class, bleeding disorder (eg, vitamin K deficiency, hemophi-
lias, thrombocytopenia, chronic anticoagulation therapy), his-
tory of transient ischemic attacks, history of MI in 6 months
prior to surgery, history of percutaneous coronary intervention,
history of cardiac surgery (eg, valve replacement, bypass sur-
gery, atrial or ventricular repair), history of angina in 1 month
prior to surgery, history of revascularization/amputation for
peripheral vascular disease, and history of CHF within 1 month
prior to surgery. Procedures were analyzed according to any
presence of CPT or ICD-9 codes (see Appendix A, available
online at http://journals.sagepub.com/home/gsj) procedure per-
formed anterior fusion, posterior fusion, combined approach
fusion, anterior decompression, posterior decompression, and
interbody. Region (cervical, thoracic, and lumbar) and diagno-
sis (stenosis, spondylosis, scoliosis, fracture, and cancer) were
analyzed with similar technique.

Finally, discharge status in patients sustaining cardiopul-
monary events was analyzed compared to controls using
ANOVA ¢ test: length of stay (LOS), discharge status (expired,
home, not-home), and unplanned reoperation within 30 days.
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Table 1. Demographics of Patients Experiencing a Cardiopulmonary
Event.?

Table 2. Demographic and Comorbidity Status as Predictors of
Cardiopulmonary Complications.?

Event (N = 1285) No Event (N = 60964) Univariate Event No Event P Value OR (ClI)

Female 37.43% 49.59% .023 Age > 80 942%  491% 001 1.5 (1.2-1.9)
Race BMI > 30 46.85% 37.18% 836 1.0 (0.8-1.1)
White 84.20% 83.35% 226 BMI > 40 9.26%  7.28% 476 1.0 (0.8-1.3)
Black 9.18% 6.90% .006 Diabetes 26.54% 1551% <.001 0.7 (0.8-1.1)
Asian 1.09% 1.75% 469 Smoking status 20.00% 23.84%  <.001 1.3 (l.1-1.5)
ASA class Dyspnea 11.05%  6.04% .040 1.2 (0.9-1.5)
I 0.78% 4.68% <.001 COPD 11.05%  3.98% 037 1.6 (1.3-2.1)

2 25.60% 52.62% <.001 CHF 039%  021% <00l 1.2(0.5-2.9)

3 61.79% 40.33% <.001 Hypertension 68.09% 49.88%  <.001 1.3 (I.1-1.5)

4 11.52% 2.18% <.001 Steroid use 7.55%  3.73% 860 1.3 (1.0-1.7)
Weight loss 1.87%  0.32% 810 3.0 (1.7-5.2)

f\t?br.eviation: ASA, American Society for Anesthesiologists. Bleeding disorder 5.37% 1.41% <00l 2.0 (1.5-2.8)
Significance set at P <.05. Preoperative transfusion  1.40%  0.19% <001 2.1 (1.0-4.1)
Paraplegic 1.87%  0.60%  <.001 2.0 (1.2-3.3)

Results

This study examined 60964 spine surgeries (average age 55.8
years, 55.3% female) and found 1285 major cardiopulmonary
complications. Incidence rates per 1000 elective spine patients
were 2.1 Mls, 1.3 cardiac arrests, 4.3 unplanned intubations,
3.5 on ventilator >48 hours, 6.1 perioperative pneumonia, and
3.7 pulmonary embolisms.

Procedures Performed

A total of 28 419 patients underwent fusions (53.4%; average of
3.53 levels fused). A total of 59.4% of patients received decom-
pression procedures as part of care, 37.0% interbody device
placement, and 1.3% 3-column osteotomy. A total of 3.8% of
surgeries began in the thoracic spine, 20.5% in the cervical
spine, and 75.6% in the lumbar spine. Other complex procedures
performed included Smith-Petersen osteotomy 1.1%, 3-column
osteotomy 0.3%, iliac fixation 0.7%, and revision 3.5%.

Demographic and Comorbidity Risk

Tables 1 and 2 details incidence of any cardiopulmonary event
according to demographic and comorbidity status. The strongest
predictors for any cardiopulmonary complication were >10%
weight loss within 6 months of surgery (odds ratio [OR] = 3.0;
confidence interval [CI] = 1.7-5.2), preoperative blood transfu-
sion (OR = 2.1; CI = 1.0-4.1), and paraplegia (OR = 2.0; CI =
1.2-3.3). Black race was also predictive of a cardiopulmonary
event (P = .006), as was increasing ASA class (P <.001).

Procedure Risk

Controlling for overall surgical invasiveness, anterior approach
was an independent risk factor for any cardiopulmonary event
(OR = 1.74; CI = 1.42-2.13; Table 3). Anterior approach includ-
ing decompression resulted in particularly high risk for airway-
related complications: unplanned reintubation (OR = 2.61; CI =
1.89-3.61), extended ventilation (OR = 3.2; CI = 2.28-4.5), and
pneumonia (OR = 1.9; CI = 1.39-2.59). Conversely posterior

Abbreviations: OR, odds ratio; Cl, confidence interval; BMI, body mass index;
COPD, chronic obstructive pulmonary disorder; CHF, congestive heart failure.
*Significance set at P < .05.

approach procedures displayed decreased odds for airway-
related complications (OR < 1). This trend was reversed in pul-
monary embolism complications: anterior approach fusion pro-
cedures were protective against pulmonary embolism (OR =
0.55; CI = 0.38-0.79), while posterior approach fusion proce-
dures increased risk (OR = 1.43; CI = 1.06-1.91). Procedure-
derived odds ratios predicting cardiopulmonary complications
were in general close to 1 (range = 0.35-3.81).

Region

After controlling for effects of the overall surgical complexity,
only thoracic (OR = 2.47; CI = 1.95-3.12; Table 3) approach
independently increased risk for cardiopulmonary complica-
tion, particularly extended ventilation (OR = 3.11; CI =
2.06-4.69). Cervical approach was an independent risk factor
for airway-related complications (OR > 1), but not cardiac-
related complications (OR not significant). Lumbar approach
displayed a protective effect against airway complications (OR
< 1), but significantly increased risk for pulmonary embolism
(OR = 1.66; CI = 1.25-2.2).

Diagnosis

Cancer diagnosis was not a significant risk factor for cardio-
pulmonary complication (OR = 1.68; CI = 0.99-2.85; Table 3).
Scoliosis diagnosis procedures displayed particularly high risk
for airway-related complications (OR < 1). However, fracture
diagnoses did not, only demonstrating significantly increased
risk of extended ventilation (OR = 3.23; CI = 1.36-7.63).

Outcomes after Cardiopulmonary Event

Table 4 follows inpatient outcomes in those patients who expe-
rienced a major cardiopulmonary event. Mortality, LOS,
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Table 4. Outcomes after Cardiopulmonary Event.”

Myocardial Pulmonary Cardiac Unplanned Extended
No Event Infarction Embolism Arrest Reintubation Ventilation Pneumonia

LOS* (days) 2.86 8.52 7.61 9.62 13.04 17.58 10.58
Discharge status™*

Expired 0.0985 5.343% 2.202% 34.57% 10.26% 11.74% 4.60%

Home* 88.09 57.3% 64.0% 56.6% 48.7% 35.6% 54.1%

Not home* 11.59 42.74% 57.26% 43.40% 64.36% 45.61% 35.6%

Unplanned reoperation* 1.832 8.870% 7.658% 9.434% 16.10% 16.49% 7.93%

Abbreviation: LOS, length of stay.

?Only contains data on patients who survived cardiopulmonary complication. All elements significant P < .001.

well-known complication of anterior cervical spine fusions, the
incidence of which has been reported to be 0.5%, which
increases to 1.6% with >3-level fusions.'®!° Possible causes
have been attributed to soft tissue swelling, hematoma, and
injury from instrumentation.'®'® Duration of intubation was
also an identified risk factor for perioperative mortality. It is
worth noting that this measure may reflect the complex medical
circumstances surrounding these patients, which may confound
the effect of duration of ventilator dependence itself on mor-
tality rate.

The incidence of pneumonia after anterior cervical discect-
omy and fusion has been reported to be 0.45% with age being
greatest risk factor for this complication.?® For posterior lum-
bar interbody fusion, a rate of 0.59% has been reported with
comorbid COPD presenting the greatest risk factor.>' Our
cohort is consistent with these previous reports, with a pneu-
monia rate of 0.61% for all patients in this cohort. The slight
increase may be attributable to the fact that our data included
patients with thoracic approaches, which may predispose to
postoperative respiratory issues.

We found that patients with preoperative chronic spinal cord
injury were at higher risk of cardiopulmonary complication
following spine surgery. This patient population has been
described as vulnerable to thromboembolic disease and auto-
nomic dysreflexia, which can cause rapid changes in hemody-
namic stability.”? Although not without its own risks, inferior
vena cava filters have been demonstrated to be protective
against pulmonary embolism in patients at high risk for throm-
boembolic disease and should be considered in these patients
prior to surgery.23

Undergoing any cardiopulmonary event significantly
increased the LOS in patients. Yadla et al found the mean LOS
increased the most in patients who experienced a pulmonary
complication.* Similarly, our study found that the LOS was
increased the most in patients who had extended ventilation
(mean 17.58 days) followed by unplanned reintubation (mean
13.04 days). Similarly, discharge status was significantly
poorer in patients who experienced an adverse event. While
88.09% of patients who experienced no event were discharged
home, only 35.6%% of patients who required extended ventila-
tion were discharged home. The percentage of people who
were discharged to places other than home were increased up

to nearly 6-fold in those experienced an adverse event. Dis-
charge to a subacute or nursing facility has been found to be
highly correlated with an increased LOS.*® This change in
discharge disposition is expected as these patients may require
prolonged care at rehabilitation centers or nursing homes that
are equipped to deal with any further complications that may
arise.

We found that patients who experienced any cardiopulmon-
ary event also had much higher rates of unplanned reoperation.
It is important to note that this includes any and all types of
surgical procedures so those patients who experienced an
adverse event may not have necessarily had to undergo further
spinal surgery. Even so, patients who experience such events
are more prone to receiving additional procedures, which may
be necessary not only to treat those pathologies but also expose
patients to the risks that come along with them.

This study has several limitations, including its retrospec-
tive nature. A problem inherent to large database studies is that
data analysis is limited to what was included in the database
design. Specifics of surgical technique, diagnostic imaging,
and a complete list of medical comorbidities are not reported
and therefore there are likely some outcomes which are not
captured or which are influenced by confounding variables for
which there is no control. In general, however, the NSQIP
database is a representative national sample with generalizable
results.

Conclusion

This study reports the rates of cardiopulmonary complications
after spinal surgery. The strongest risk factors for these events
include thoracic approaches, as well as patients with anterior
or combined approach procedures, and patients indicated for
high-risk procedures. This agrees with risk factors seen in the
RCRI. These patients deserve special attention during presur-
gical planning, with emphasis on cardiac risk stratification in
order to prevent or anticipate complications during the hospi-
tal stay.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to
the research, authorship, and/or publication of this article.



Passias et al

223

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Supplemental Material

The supplemental material is available in the online version of the
article.

References

1.

12.

Deyo RA, Mirza SK, Martin BI, Kreuter W, Goodman DC, Jarvik
JG. Trends, major medical complications, and charges associated
with surgery for lumbar spinal stenosis in older adults. JAMA.
2010;303:1259-1265. doi:10.1001/jama.2010.338.

. O’Lynnger TM, Zuckerman SL, Morone PJ, Dewan MC, Vas-

quez-Castellanos RA, Cheng JS. Trends for spine surgery for the
elderly: implications for access to healthcare in North America.
Neurosurgery. 2015;77:S136-S141. doi:10.1227/NEU.
0000000000000945.

. Carabini LM, Zeeni C, Moreland NC, et al. Development and

validation of a generalizable model for predicting major transfu-
sion during spine fusion surgery. J Neurosurg Anesthesiol. 2014;
26:205-215. doi:10.1097/ANA.0000000000000014.

. Yoshihara H, Yoneoka D. Comparison of in-hospital morbidity

and mortality rates between anterior and nonanterior approach
procedures for thoracic disc herniation. Spine (Phila Pa 1976).
2014;39:E728-E733. doi:10.1097/BRS.0000000000000322.

. Wilansky S, Moreno CA, Lester SJ. Complications of myocardial

infarction. Crit Care Med. 2007;35(8 suppl):S348-S354. doi:10.
1097/01.CCM.0000270244.90395.67.

. Smith JS, Klineberg E, Lafage V, et al. Prospective multicenter

assessment of perioperative and minimum 2-year postoperative
complication rates associated with adult spinal deformity surgery.
J Neurosurg Spine. 2016;25:1-14. doi:10.3171/2015.11.
SPINE151036.

. De Giacomo T, Francioni F, Diso D, et al. Anterior approach to

the thoracic spine. Interact Cardiovasc Thorac Surg. 2011;12:
692-695. doi:10.1510/icvts.2010.257360.

. Bono C, Watters W, Heggeness M, et al. Antithrombotic therapies

in spine surgery: clinical guidelines. https://www.spine.org/Docu
ments/ResearchClinicalCare/Guidelines/AntithromboticThera
pies.pdf. Published 2009. Accessed June 20, 2017.

. Lee TH, Marcantonio ER, Mangione CM, et al. Derivation and

prospective validation of a simple index for prediction of cardiac
risk of major noncardiac surgery. Circulation. 1999;100:1043-1049.

. American College of Surgeons. ACS NSQIP user guide.

National Surgical Quality Improvement Program (NSQIP).
http://site.acsnsqip.org/wp-content/uploads/2013/10/ACSNS
QIP.PUF_.UserGuide.2012.pdf. Published 2013. Accessed
June 20, 2017.

. Mirza SK, Deyo RA, Heagerty PJ, et al. Development of an index

to characterize the “invasiveness” of spine surgery: validation by
comparison to blood loss and operative time. Spine (Phila Pa
1976). 2008;33(24):2651-2661;discussion 2662.

Smith JS, Saulle D, Chen CJ, et al. Rates and causes of mortality
associated with spine surgery based on 108,419 procedures: a

13.

14.

15.

16.

18.

19.

20.

21.

22.

23.

24.

25.

review of the Scoliosis Research Society Morbidity and Mortality
Database. Spine (Phila Pa 1976). 2012;37:1975-1982. doi:10.
1097/BRS.0b013e318257fada.

Patel AY, Eagle KA, Vaishnava P. Cardiac risk of noncardiac
surgery. J Am Coll Cardiol. 2015;66:2140-2148. doi:10.1016/].
jacc.2015.09.026.

Wang TY, Martin JR, Loriaux DB, et al. Risk assessment and
characterization of 30-day perioperative myocardial infarction
following spine surgery. Spine (Phila Pa 1976). 2016;41:
438-444. doi:10.1097/BRS.0000000000001249.

Bohl DD, Webb ML, Lukasiewicz AM, et al. Timing of compli-
cations after spinal fusion surgery. Spine (Phila Pa 1976). 2015;
40:1527-1535. doi:10.1097/BRS.0000000000001073.
Marquez-Lara A, Nandyala SV, Fineberg SJ, Singh K. Incidence,
outcomes, and mortality of reintubation after anterior cervical
fusion. Spine (Phila Pa 1976). 2014;39:134-139. doi:10.1097/
BRS.0000000000000098.

. Sagi HC, Beutler W, Carroll E, Connolly PJ. Airway complica-

tions associated with surgery on the anterior cervical spine. Spine
(Phila Pa 1976). 2002;27:949-953. doi:10.1097/00007632-
200205010-00013.

Suk KS, Kim KT, Lee SH, Park SW. Prevertebral soft tissue
swelling after anterior cervical discectomy and fusion with plate
fixation. Int Orthop. 2006;30:290-294. doi:10.1007/s00264-005-
0072-9.

Manninen PH, Jose GB, Lukitto K, Venkatraghavan L, El Beheiry
H. Management of the airway in patients undergoing cervical
spine surgery. J Neurosurg Anesthesiol. 2007;19:190-194. doi:
10.1097/ANA.0b013e318060d270.

Bohl DD, Ahn J, Rossi VJ, Tabaraee E, Grauer JN, Singh K.
Incidence and risk factors for pneumonia following anterior cer-
vical decompression and fusion procedures: an ACS-NSQIP
study. Spine J. 2015;16:335-342. doi:10.1016/j.spinee.2015.11.
021.

Bohl DD, Mayo BC, Massel DH, et al. Incidence and risk factors
for pneumonia following posterior lumbar fusion procedures: an
ACS-NSQIP study. Spine (Phila Pa 1976). 2016;41:1058-1063.
doi:10.1097/BRS.0000000000001389.

Moghimi MH, Reitman CA. Perioperative complications asso-
ciated with spine surgery in patients with established spinal
cord injury. Spine J. 2016;16:552-557. doi:10.1016/j.spinee.
2014.06.012.

Leon L, Rodriguez H, Tawk RG, Ondra SL, Labropoulos N,
Morasch MD. The prophylactic use of inferior vena cava filters
in patients undergoing high-risk spinal surgery. Ann Vasc Surg.
2005;19:442-447. doi:10.1007/s10016-005-0025-1.

Yadla S, Ghobrial GM, Campbell PG, et al. Identification of
complications that have a significant effect on length of stay after
spine surgery and predictive value of 90-day readmission rate. J
Neurosurg Spine. 2015;23:807-811. doi:10.3171/2015.3.
SPINE14318.

Gruskay JA, Fu M, Bohl DD, Webb ML, Grauer JN. Factors
affecting length of stay after elective posterior lumbar spine sur-
gery: a multivariate analysis. Spine J. 2015;15:1188-1195. doi:10.
1016/j.spinee.2013.10.022.


https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/AntithromboticTherapies.pdf
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/AntithromboticTherapies.pdf
https://www.spine.org/Documents/ResearchClinicalCare/Guidelines/AntithromboticTherapies.pdf
http://site.acsnsqip.org/wp-content/uploads/2013/10/ACSNSQIP.PUF_.UserGuide.2012.pdf
http://site.acsnsqip.org/wp-content/uploads/2013/10/ACSNSQIP.PUF_.UserGuide.2012.pdf


<<
  /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 1.3
  /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


