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Abstract

Study Design: Retrospective case series.

Objective: To describe the early implementation of an inpatient spinal surgery unit and measure the impact on cost and length
of stay (LOS).

Methods: A retrospective case review was performed for frequent spine-related diagnosis-related groups (DRGs) cared for
by a dedicated multidisciplinary team: combined anterior/posterior (AP) spinal fusion with major complicating or comorbid
condition (MCC), combined (AP) spinal fusion with CC, combined (AP) spinal fusion without complicating or comorbid
(CC)/MCC, cervical spinal fusion with MCC, cervical spinal fusion with CC, and cervical spinal fusion without CC/MCC. Four
time periods were compared: historical control, initial pathway implementation, full pathway implementation, and spine unit
opening. Mean hospital LOS, mean and median total costs (USD), and ratio of costs-to-charges were analyzed.

Results: The number of spine cases per interim ranged from 219 to 258. The mean overall hospital LOS and mean cost varied
from 3.8 to 4.3 days for all DRGs across the time periods and was not significant. Cost also did not vary significantly throughout.
Median variable cost per anterior/posterior spinal fusion procedure with a CC or MCC declined by 16 311, first with the
institution of a spine pathway protocol by USD8738 and then USD7423 with the establishment of a spine care unit but did not
reach significance.

Conclusions: The use of a standardized, inpatient spine care pathway implemented by a multidisciplinary team may reduce the
hospital length of stay and decrease overall costs.
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Introduction

The treatment of spinal disorders in the United States has been

estimated to cost over 100 billion dollars annually, as of

2006 reports.1 The multifactorial nature of low back pain

(LBP) may be a contributing factor itself in tandem with its

high point prevalence in the US population leading to wide-

spread disparity in diagnostic workup as well as surgical and

nonsurgical treatment measures.2 A 2008 analysis by the US

Congressional Budget Office found widespread regional var-

iation in the per capita Medicare spending that could be attrib-

uted more to disparity in physician practice than regional

variation in health care prices.3 Recent high-quality rando-

mized clinical trials evaluating the surgical utility of lumbar

stenosis are inconclusive.4,5 As such, the need for cost-saving

strategies for the diagnosis and management of costly spinal

disorders is growing.
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Cost containment in the treatment of most spinal disorders

has proven challenging. The movement to restructure medical

care by grouping health professionals based on their common

spine skillset to optimize and streamline care is underway.

This so-called spinal care pathway can function in a variety

of settings, both inpatient and outpatient.6 More recently,

spine-centered care pathways have seen increased develop-

ment as a method for improving outcomes and cutting costs.7

Another merit of pathways, particularly relevant to the diag-

nosis and treatment of spinal disorders, is in addressing the

inconsistency between evidence-based practice guidelines

and clinical practice. Recent reviews published in the litera-

ture found the majority of spine-related clinical pathways to

be centered on the reduction of costs pertaining to the nebu-

lous treatment of LBP, which can often carry high costs when

straying from evidence-based guidelines. Moreover, the

majority of studies lacks any quantifiable outcome measures

studying the efficacy of spine pathways.8

The authors perform a retrospective cost analysis of the

implementation of a spine-centered pathway at a regional aca-

demic spine center to assess the impact of standardized spine

care on inpatient elective and nonelective spine admissions and

the impact on overall hospital costs and length of stay (LOS).

Methods

Clinical Care Pathway Formation

Clinical care pathways for the postoperative spinal surgery

patient were created as a result of the collaboration among

neurosurgical and orthopedic spinal surgeons, hospitalists, nur-

sing staff, rehabilitation staff, unit managers, as well as hospital

administrators so as to maximize efficiency and reduce redun-

dancy of care. The overall goal was to standardize postopera-

tive medical treatment such that consistency of care and

communication was established among health providers. In

addition to standardized postoperative order sets between the

orthopedic and neurological surgeons, a 24-bed dedicated

spine unit was created to centralize care of spine patients.

Four clinical spine pathways were jointly developed based

on the most common spine relevant surgical procedures

performed with the overall goal to standardize both pre- and

postoperative patient management (Table 1). These four com-

mon pathways initially addressed included the anterior cervi-

cal discectomy and fusion, posterior cervical decompression

and fusion, lumbar decompression, and anterior/posterior

thoracolumbar decompression and fusion. Each pathway

contained key electronic orders designed to encourage early

postoperative mobilization, aggressive physical therapy and

early rehabilitation discharge, with the collective aim at

limiting in patient postoperative morbidity.

Retrospective Review of Cases

A retrospective review was performed from October 1, 2014

through September 30, 2015 of an adult spinal surgery admin-

istrative database, with data collected at a single academic

center. In an attempt to limit direct costs of rising United

States health care, payments to hospitals from Medicare or

an insurance company have utilized diagnosis-related groups

(DRGs). Rather than a traditional aggregation of direct costs

for inpatient care, payments were standardized for groups of

diseases, and then further adjusted according to complicating

and comorbid conditions. For this study, the following DRGs

were queried for analysis: 453 combined anterior/posterior

spinal fusion with major complicating or comorbid condition

(MCC), 454 combined anterior/posterior spinal fusion with

CC, 455 combined anterior/posterior spinal fusion without

complicating or comorbid (CC)/MCC, 471 cervical spinal

fusion with MCC, 472 cervical spinal fusion with CC, and

473 cervical spinal fusion without CC/MCC.

System-wide Spine-centered Pathway Implementation

With patient safety in mind, systematic changes were incre-

mentally made to surgical spine patient care by 8 academic

spine surgeons across the neurosurgery and orthopedic surgery

departments at a single tertiary care institution. The spinal care

pathway trial implementation period was designated from Jan-

uary 1 through March 31, 2015 and instituted as an electronic

order set for postoperative patients. For the spine pathway

order set, the above 4 general pathway choices were provided,

Table 1. Spine-centered Care Pathways.

Pathway Description
Goal Length of

Stay (Days)

Anterior cervical discectomy and
fusion

All anterior cervical discectomies and fusion surgeries, primarily designed for 1- and 2-
level procedures

1

Posterior cervical decompression and
fusion

All posterior cervical laminectomy procedures with instrumented lateral mass fusions.
Additionally, instrumented fusion procedures crossing the cervicothoracic junction
to T2 were included

2

Lumbar decompression All lumbar laminectomy procedures, with or without lumbar discectomy,
laminoforaminotomies, lumbar intradural procedures, as well as dynamic
stabilization techniques were included

1

Anterior/posterior thoracolumbar
decompression and fusions

All thoracolumbar instrumented fusions, anterior or posterior lumbar interbody or
posterolateral fusions, as well as lateral interbody fusions were included

3
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with each subset of orders being designated for each general

category of spinal procedures with a target number of days for

each group (supplemental tables). The spine surgery pathway

was officially online and designated for all spine patients on

April 1; however, during the initial 3-month run-in period,

patients were not admitted to a standardized spinal unit. The

designated “Spine Unit” was established and opened on July 1.

This unit is composed only of spinal patients, undergoing elec-

tive or nonelective surgery for traumatic, degenerative, defor-

mity, infectious, or oncologic spine-related pathology. The

purpose of this unit was to optimize patient care by designating

a specialized team of nurses, physical therapists, occupational

therapists and hospitalists, all familiar with the designated

pathways as well as the care of spinal patients.

Outcomes

Four specific time periods (designated interims 1-4) were

compared during this period. A baseline period prior to the

use of pathways was designated as October 1, 2014 through

December 31, 2014. This was followed by sequential 3-month

intervals for the trial, full pathway implementation, and spine

unit opening, with the dates for these intervals listed above.

Mean hospital LOS, mean and median total costs (USD), and

ratio of costs-to-charges were analyzed for each time period.

These outcomes measures were analyzed for each aforemen-

tioned interim period for each spine DRG.

Statistical Analysis

Mean hospital LOS, total charges and total collections for the

overall cohort, and DRG were compared. Means for each of

the 6 individual procedures over the 4 time periods were

analyzed using 1-way analysis of variance. Statistical analysis

was performed using SAS version 9.4 (Cary, NC). A P value

of .05 was designated as being statistically significant.

Results

The total number of spine cases were analyzed by DRG, for

each of the 4 study periods, ranging from 219 to 258. Total case

data overall and across the 6 individual DRGs was collected

(Table 2). The mean overall hospital LOS and mean cost with

establishment of spine unit were calculated, ranging from 3.8 to

4.3 days for all DRGs, and did not vary significantly (Table 3).

Mean (Table 4) and median variable costs (Table 4) were

analyzed by DRG during the 4 study periods.

Cervical spine fusions without a CC or MCC were the least

expensive on average, ranging from USD10 521 to USD11 492.

Anterior/posterior spinal fusions with an MCC were the most

expensive DRG with a baseline median variable cost of

USD54 893. Overall, both average and median variable costs

declined for all procedures with a CC or MCC but did not reach

significance. The median variable cost of an anterior/posterior

spinal fusion procedure with a CC or MCC declined by 16 311,

first with the institution of a spine pathway protocol by

Table 2. Procedure Description and DRG Case Distribution.

DRG Procedure Description
Baseline

(n)
Pathway

Implementation (n)
Official Pathway

Start (n)
Post Spine

Unit Open (n)

453 Combined anterior/posterior spinal fusion with MCC 12 14 11 11
454 Combined anterior/posterior spinal fusion with CC 28 39 40 34
455 Combined anterior/posterior spinal fusion without CC/MCC 26 40 29 36
471 Cervical spinal fusion with MCC 12 8 9 13
472 Cervical spinal fusion with CC 38 46 52 39
473 Cervical spinal fusion without CC/MCC 103 109 117 87

Abbreviations: DRG, diagnosis-related group; CC, complicating or comorbid condition; MCC, major complicating or comorbid condition.

Table 3. Mean Overall Hospital Length of Stay and Mean Cost With Establishment of Spine Unit.

Interim I: Baseline, Mean
Patients, N (SD)

Interim II: Implementation,
Mean Patients, N (SD)

Interim III: Go-Live, Mean
Patients, N (SD)

Interim IV: Established,
Mean Patients, N (SD)

P for
ANOVA

Mean length of
stay, days (SD)

4.1 (5.0) 4.3 (4.6) 3.8 (3.7) 4.1 (4.2) .68

Mean charges,
USD (SD)

146 252 (113 949) 152 337 (107 627) 143 948 (91 303) 159 090 (116 609) .42

Mean collections,
USD (SD)

38639 (30 105) 40 247 (28 435) 38 031 (24 122) 42 031 (30 808) .42

Total patients,
N (953)

219 256 258 220 n/a

Abbreviations: USD, United States dollars; SD, standard deviation; ANOVA, analysis of variance; n/a, not applicable.
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USD8738 and then USD7423 with the establishment of a spine

care unit (Table 4).

Discussion

Spine-centered pathway protocols, implemented at our institu-

tion, focused on streamlining the postoperative care of patients

with the goal of lowering hospital LOS and costs. However,

this present implementation failed to achieve a significant

reduction in these measures (Tables 2 and 4). When analyzing

the groups of patients by DRG, a positive relationship between

surgical complexity and positive impact of the spine pathway is

observed. When comparing the least complicated DRG ana-

lyzed, a cervical spine surgery without comorbidity to the most

complex spine DRG, an anterior/posterior fusion with an MCC,

the maximum benefit to the patient is observed through reduc-

tion in cost. Specifically, in the anteroposterior fusion group

with an MCC, a 29.7% decline in median variable costs is

observed. We hypothesize that this relationship relates to the

fact that patients with more extensive procedures, are more

aggressively mobilized earlier on postsurgery as compared

with previous, leading to reduced length of stay and lower cost.

This question among others will drive further studies of the

impact of an organized inpatient spine pathway. This finding

highlights the difficulty of interpreting retrospectively col-

lected data, which did not account for unpredicted variation

in changes in patient disease complexity and surgical costs.

A more fruitful comparison might arise from prospectively

analyzing direct costs in an effort to assess the cost-

effectiveness of a spine surgery pathway.

Early ambulation has been shown to lead to improved out-

comes in numerous studies across a range of orthopedic proce-

dures.9,10 Moreover, early ambulation has been correlated with

decreased LOS, particularly in the elderly.11,12 In all DRGs

together, the average decline in LOS was 1 day, with up to a

2.5- to 3.5-day decline in the most complex patients with the

use of a spine-centered pathway. This can be most likely attrib-

uted to the multidisciplinary team focus of early ambulation for

all groups. Even with anterior/posterior thoracolumbar fusions

patients are mobilized on the same day postoperatively. Then,

on postoperative day 1, the patient then participates in rigorous

physical therapy, ambulating out of bed.

Numerous studies have previously conceptualized spinal

pathways with the goals of improving productivity and limited

Table 4. Hospital Length of Stay and Mean Cost by Procedure With Establishment of Spine Unit.

Interim I:
Baseline, Mean

Interim II:
Implementation, Mean

Interim III:
Go-Live, Mean

Interim IV,
Established, Mean

P for
ANOVA

Procedure 453
Patients, n 12 14 11 11 n/a
Mean length of stay, days (SD) 13.8 (7.1) 13.0 (5.7) 10.3 (5.5) 11.3 (8.0) .58
Mean charges, USD (SD) 394 740 (127 588) 333 609 (79 628) 347 635 (115 349) 364 796 (217 751) .72
Mean collections, USD (SD) 104 290 (33 708) 88 139 (21 037) 91 845 (30 475) 96 379 (57 530) .72

Procedure 454
Patients, n 28 39 40 34 n/a
Mean length of stay, days (SD) 7.5 (5.6) 8.1 (5.5) 6.8 (4.1) 6.7 (3.9) .52
Mean charges, USD (SD) 286 078 (143 117) 281 271 (140 748) 239 948 (98 934) 286 153 (142 912) .35
Mean collections, USD (SD) 75 582 (37 811) 74 311 (37 185) 63 394 (26 138) 75 601 (37 757) .35

Procedure 455
Patients, n 26 40 29 36 n/a
Mean length of stay, days (SD) 3.3 (1.1) 4.4 (5.5) 3.4 (1.4) 3.9 (1.8) .03
Mean charges, USD (SD) 157 220 (28 875) 187 430 (66 990) 177 693 (55 177) 186 441 (48 229) .12
Mean collections, USD (SD) 41 537 (7628) 49 519 (17 698) 46 946 (14 577) 49 257 (12 742) .12

Procedure 471
Patients, n 12 8 9 13 n/a
Mean length of stay, days (SD) 11.2 (8.0) 6.8 (6.9) 7.9 (3.3) 7.7 (6.4) .42
Mean charges, USD (SD) 210 822 (94 619) 152 038 (107 120) 189 656 (76 107) 182 815 (56 159) .50
Mean collections, USD (SD) 55 699 (24 998) 40 168 (28 301) 50 107 (20 107) 48 299 (14 837) .50

Procedure 472
Patients, n 38 46 52 39 n/a
Mean length of stay, days (SD) 3.3 (3.0) 3.8 (3.5) 4.2 (3.8) 3.5 (3.7) .66
Mean charges, USD (SD) 110 170 (53 811) 114 865 (45 487) 121 479 (56 298) 109 975 (44 315) .66
Mean collections, USD (SD) 29 106 (14 216) 30 347 (12 017) 32 094 (14 874) 29 055 (11 708) .66

Procedure 473
Patients, n 103 109 117 87 n/a
Mean length of stay, days (SD) 1.8 (1.6) 1.8 (1.8) 1.9 (1.3) 1.9 (1.8) .88
Mean charges, USD (SD) 82 312 (24 241) 85 878 (24 820) 90 083 (28 141) 90 579 (31 399) .11
Mean collections, USD (SD) 23 931 (8295) 23 800 (7435) 22 689 (6557) 21 746 (6404) .11

Abbreviations: USD, United States dollars; SD, standard deviation; ANOVA, analysis of variance; n/a, not applicable.
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expense.7,13-16 Paskowski et al7 have reported the use of spine

pathways for the reduction in costs for LBP diagnosis and

treatment. They do, however, lack any detailed analysis on

the ability of these pathways to improve outcomes.

Limitations

The present study unfortunately is felt to lack the necessary

data to demonstrate a significant reduction in LOS and either

total costs or ratio of cost-to-charges. Furthermore, future study

should correlate functional outcomes measures with the imple-

mentation of this spine service line. This is undoubtedly, the

goal of future care in addition to lowering cost through the

maximization of evidence-based therapies while minimizing

the use of unsupported measures.17 To the author’s knowledge,

this is the first report in the literature detailing the successful

incorporation of a spinal surgery-centered inpatient pathway

and standardized postoperative care.

Conclusion

Although the current study did not show a significant decrease

in overall cost, the use of a standardized, spine care pathway in

the inpatient setting and implemented by a multidisciplinary

team may reduce the hospital length of stay and decrease over-

all costs. Further study is required to determine the relative

impact of specific care initiatives on postoperative outcomes

as well as reducing procedural morbidity.
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A systematic review of clinical pathways for lower back pain and

introduction of the Saskatchewan Spine Pathway. Spine (Phila Pa

1976). 2011;36(21 suppl):S164-S171.

9. Oldmeadow LB, Edwards ER, Kimmel LA, Kipen E, Robert-

son VJ, Bailey MJ. No rest for the wounded: early ambulation

after hip surgery accelerates recovery. ANZ J Surg. 2006;76:

607-611.

10. Kamel HK, Iqbal MA, Mogallapu R, Maas D, Hoffmann RG.

Time to ambulation after hip fracture surgery: relation to hospi-

talization outcomes. J Gerontol A Biol Sci Med Sci. 2003;58:

1042-1045.

11. Fisher SR, Kuo YF, Graham JE, Ottenbacher KJ, Ostir GV. Early

ambulation and length of stay in older adults hospitalized for

acute illness. Arch Intern Med. 2010;170:1942-1943.

12. Shadmi E, Zisberg A. In-hospital mobility and length of stay.

Arch Intern Med. 2011;171:1298-1299.

13. Holmes HE, Rothman RH. The Pennsylvania Plan. An algorithm

for the management of lumbar degenerative disc disease. Spine

(Phila Pa 1976). 1979;4:156-162.

14. Klein BJ, Radecki RT, Foris MP, Feil EI, Hickey ME.

Bridging the gap between science and practice in managing

low back pain. A comprehensive spine care system in a health

maintenance organization setting. Spine (Phila Pa 1976).

2000;25:738-740.

15. Rose-Innes AP, Engstrom JW. Low back pain: an algorithmic

approach to diagnosis and management. Geriatrics. 1998;53:

26-28,33-36,39-40 passim.

16. Wisneski RJ, Rothman RH. The Pennsylvania Plan II: an algo-

rithm for the management of lumbar degenerative disc disease.

Instr Course Lect. 1985;34:17-36.

17. Kwon B, Tromanhauser SG, Banco RJ. The spine service line:

optimizing patient-centered spine care. Spine (Phila Pa 1976).

2007;32(11 suppl):S44-S48.

40S Global Spine Journal 10(1S)

https://orcid.org/0000-0003-1032-8491
https://orcid.org/0000-0003-1032-8491
https://orcid.org/0000-0003-1032-8491
https://orcid.org/0000-0002-8073-0796
https://orcid.org/0000-0002-8073-0796
https://orcid.org/0000-0002-8073-0796
https://orcid.org/0000-0002-8073-0796
http://www.cbo.gov/sites/default/files/cbofiles/ftpdocs/89xx/doc8972/toc.htm
http://www.cbo.gov/sites/default/files/cbofiles/ftpdocs/89xx/doc8972/toc.htm


<<
  /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


