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Abstract

Study Design: Retrospective analysis of a prospectively database.

Objectives: To identify factors associated with prolonged length of stay (LOS) in posterior /transforaminal lumbar interbody
fusion (PLIF/TLIF).

Methods: The subjects were patients who underwent PLIF/TLIF at 10 facilities from 2012 to 2014. A total of 1168 such patients
with a mean age of 65.9 + 12.5 years (range 18-87 years) were identified in the database. Operations were PLIF (n ¼ 675), TLIF
(n¼ 443), minimally invasive surgery (MIS)-PLIF (n¼ 22), and MIS-TLIF (n¼ 32). Age, gender, body mass index, ambulatory status,
comorbidities, perioperative American Society of Anesthesiologists (ASA) grade, operative factors, and complications were
examined. LOS was defined as the number of calendar days from the operation to hospital discharge. LOS was categorized as
normal (<75th percentile) or prolonged (�75th percentile).

Results: The average LOS was 20.8 + 9.8 days (range 7-77 days). There was a significant correlation between LOS and age
(P < .05). Reoperation during hospitalization was performed in 20 cases for surgical site infection (n ¼ 12), epidural hematoma
(n¼ 5), and screw misplacement (n¼ 3). In multivariate analysis, prolonged LOS was associated with preoperative variables of age
�70 years (odds ratio [OR] 1.87, 95% CI 1.38-2.54), and ASA class �III (OR 1.52, 95% CI 1.04-2.25); surgical variables of open
procedures (OR 5.84, 95% CI 1.74-19.63), fused levels �3 (OR 5.17, 95% CI 3.17-8.43), operative time �300 minutes (OR 1.88,
95% CI 1.15-3.07), and estimated blood loss �500 mL (OR 1.71, 95% 1.07-2.75).

Conclusions: The factors identified in this study should help with obtaining informed consent, surgical planning and complication
prevention to reduce health care costs associated with prolonged LOS.
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Introduction

Instrumented posterior lumbar interbody fusion (PLIF) and

transforaminal lumbar interbody fusion (TLIF) are common

surgical procedures used to treat lumbar spine pathology and

have favorable outcomes and low morbidity.1 Since the initial

description of the PLIF technique by Briggs and Milligan in

1944,2 the method has evolved with development of additional

options of autologous and synthetic bone grafting, advanced

spinal segmental fusion techniques, innovative implants
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(including current use of a wide variety of interbody implants),

and pedicle screw fixation for posterior instrumentation. In

1982, Harms and Rolinger3 reported a technique via the trans-

foraminal route for insertion of an interbody cage packed with

bone graft, which is now referred to as TLIF. These advances in

implants and techniques have improved the outcome of spinal

fusion using PLIF/TLIF. The operations can also now be per-

formed using mini-open or minimally invasive surgery

(MIS).4-6 MIS is increasingly being applied in spine surgery

after demonstration of improved clinical outcomes and

decreased perioperative morbidity. This approach is also safe

and effective for treatment of lumbar pathology in elderly

patients. These are important because the recent rapid aging

of society has increased the number of elderly patients with

progressive degenerative diseases.

We perform PLIF/TLIF with pedicle screw fixation to treat

degenerative lumbar disorders with segmental instability. In

such cases, it is essential to decompress all involved neural

elements and stabilize the affected segments. This method

produces satisfactory clinical results, but is associated with

surgical complications, with several reports indicating that

patients who undergo lumbar arthrodesis have substantially

higher complication rates than those who undergo decompres-

sion alone.7,8 Demands for spinal fusion procedures have

increased as a result of the rising elderly population and mor-

bidity associated with open fusion procedures, including sub-

stantial blood loss, increased complication rate, and longer

hospital stays, may expose this patient population to undesir-

able surgical risks.9-14

Length of stay (LOS) of any surgical patient is mainly a

function of patient characteristics (such as age and comor-

bid conditions), procedure complexity, and postoperative

complications or adverse events. Prolonged LOS is also

associated with an increased risk of complications and

morbidities after surgery, and such complications or

severely ill patients increase hospital resource utilization

and worsen outcomes.15-18 Prolonged LOS is also associ-

ated with increasing costs for patients and hospitals.16,17

Previous studies of increased LOS after spine surgery have

identified associations with morbid obesity, metabolic syn-

drome, open versus minimally invasive surgery, age, chronic

obstructive pulmonary disease (COPD), use of antidepressants,

unemployment, chronic renal disease, and intraoperative fluid

volume.19-24 However, these have generally been small studies

that examined isolated factors, leaving significant room for the

effects of confounding variables.

In this study, we examined prolonged LOS in PLIF/TLIF

in a multicenter study, to identify pre-, intra-, and post-

operative factors that are independently associated with pro-

longed LOS in a multivariate model. This approach may

allow modifiable risk factors to be optimized preoperatively,

while non-modifiable factors can be used for postoperative

management. This information may also be useful for

obtaining preoperative informed consent and for inpatient

discharge planning.

Materials and Methods

Demographic Data

The study was performed as a retrospective analysis of patients

who underwent PLIF/TLIF at 10 facilities from January 2012

to December 2014, using data from a prospectively maintained

database. A total of 1168 patients were identified, including

602 males and 566 females. The main indications for the pro-

cedure were spondylolisthesis (n¼ 471), lumbar canal stenosis

(n ¼ 449), disc herniation (n ¼ 162), adjacent segment degen-

eration (ASD; n ¼ 39), and others (n ¼ 47). Previous spinal

surgery had been performed in 58 patients. Age ranged from 18

to 87 years, with a mean of 65.9 + 12.5 years. The age distri-

bution is shown in Figure 1 and the patient characteristics are

listed in Table 1. The operations were PLIF (n ¼ 675), TLIF

(n ¼ 443), MIS-PLIF (n ¼ 22), and MIS-TLIF (n ¼ 32). The

mean operative time was 192.1 + 90.8 minutes, mean esti-

mated blood loss (EBL) was 481.3 + 641.9 mL, and the mean

range of fusion was 1.3 vertebra with instrumentation. Reo-

peration was performed in 20 cases. Age, gender, body mass

index (BMI), ambulatory status, previous surgery, instrumen-

ted level, major medical comorbidities (hypertension, smoking

status, diabetes mellitus, heart disease, pulmonary disease,

renal disease, depression, anxiety, nonspinal malignancy), peri-

operative American Society of Anesthesiologists (ASA) grade,

operative factors (procedures, number of levels fused, EBL,

operative time, reoperation, use of colloids, use of a surgical

drain, and LOS), and complications (dural tear, surgical site

infection [SSI], pneumonia, deep vein thrombosis, epidural

hematoma, and screw misplacement) were examined. The

study was approved by our institutional review board (IRB

No. 354-3).

Length of Stay

The primary clinical outcome was LOS, which was defined as

the number of calendar days from the operation to hospital

discharge. Patients were categorized as having a normal LOS

Figure 1. Age distribution (n ¼ 1168).
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(<75th percentile LOS) or prolonged LOS (�75th percentile

LOS).18 For multivariate analysis, LOS was treated as a con-

tinuous variable and the magnitude of the effect of each pre-

dictor variable on LOS was determined.

Surgical Technique

Surgical procedures were performed using similar techniques

at each hospital. All institutions have multiple spine surgeons,

and the details of surgery were determined by spine surgeons

who were certified by the Japanese Spine Surgery and Related

Research (JSSR) society at each facility. The patient was ini-

tially positioned in a prone position. In PLIF, an open midline

approach with bilateral muscle strip dissection was used to

access the posterior column of the vertebral body. Once the

spinous process and laminae at appropriate levels were identi-

fied, laminotomy was performed medial to the facet. Titanium

pedicle screws and rods were used for fixation of degenerative

instability. Disc and cartilaginous endplates were removed to

prepare the graft bed, and local bone morcelized by bone

milling with cages was implanted in the anterior and lateral

regions of the interbody space. TLIF differed from PLIF in that

the spinal canal was entered via unilateral laminectomy and

inferior facetectomy, which facilitates bone graft placement.

A single unilateral incision was made for bilateral anterior

column support and exposure of the disc space while minimiz-

ing retraction of the dural sac and nerve root. In MIS, use of

percutaneous pedicle screws combined with a tubular retractor

system permits performance of minimally invasive PLIF.

A surgical drain was used in all cases. Among the 10 facilities

in our group, 2 use the MIS strategy.

Data Analysis

Differences between 2 groups were analyzed by Mann-

Whitney U test or Student t test. Univariate and multiple logis-

tic regression was used to estimate odds ratios (ORs) and 95%
confidence intervals (CIs) for prolonged LOS, using preopera-

tive and perioperative variables. Cutoff values for variables

(with an explanation of the derivation of the cutoff in parenth-

eses) were defined as follows. Age 70 years (based on the

median age of 69.5 years), BMI 25 and 30 kg/m2 (definitions

of overweight and obese, respectively), ASA class �III, fused

Table 2. Surgical Variables (n ¼ 1168).

Variable n (%)

Procedures
Open PLIF 671 (57.4)
Open TLIF 443 (37.9)
MIS-PLIF 22 (1.9)
MIS-TLIF 32 (2.7)

Number of levels fused
1 866 (74.1)
2 209 (17.9)
3 72 (6.2)
4 21 (1.8)

Instrumented level
Above L5-S1 654 (56.0)
Including L5-S1 514 (44.0)

Complications
Dural tear 50 (4.3)
Surgical site infection 27 (2.3)
Urinary tract infection 16 (1.4)
Pneumonia 11 (0.9)
Deep vein thrombosis 10 (0.8)
Epidural hematoma 9 (0.9)
Screw misplacement 3 (0.3)

Estimated blood loss (mL), mean + SD 481.1 + 641.6
Operative time (min), mean + SD 192.0 + 90.7
Reoperation 20 (1.7)
Use of colloids 97 (8.3)
Length of stay (days), mean + SD 20.6 + 9.8

Table 1. Patient Demographics (n ¼ 1168).

Characteristic n (%)

Age (years)
18-39 46 (3.9)
40-49 71 (6.1)
50-59 128 (10.9)
60-69 339 (29.0)
70-79 501 (42.9)
�80 83 (7.1)

Sex
Female 566 (48.5)

Body mass index (kg/m2)
<18 20 (1.7)
18-22 232 (19.9)
22-25 510 (43.7)
25-30 337 (28.9)
>30 69 (5.9)

Ambulation
Independent 873 (74.7)
Need assistance 272 (23.3)
Wheelchair 23 (2.0)

American Society of Anesthesiologists grade
I 521 (44.6)
II 587 (50.2)
III 55 (4.7)
IV 5 (0.4)

Comorbidities
Hypertension 449 (38.3)
Smoker 227 (19.4)
Diabetes mellitus 165 (14.1)
Heart disease 130 (11.1)
Pulmonary disease 54 (4.6)
Renal comorbidities 26 (2.2)
Depression 26 (2.2)
Anxiety 31 (2.6)
Nonspinal malignancy 52 (4.4)

Main indications
Spondylolisthesis 471 (40.3)
Lumbar spinal stenosis, 449 (38.4)
Disc herniation 162 (13.9)
Adjacent segment degeneration 39 (3.3)
Others 47 (4.0)

Previous spinal surgery 58 (5.0)
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levels 2 and 3, operative time 240 and 300 minutes (chosen for

examination as times that were both longer than the average

operation time of 192 minutes), and EBL 500 mL (based on the

average EBL of 481 mL). A Pearson correlation coefficient

was calculated for the correlation between LOS and age. All

analyses were conducted using SPSS version 22 for Windows

(IBM, Armonk, NY). P < .05 was considered to be significant

in all analyses.

Results

The demographics, comorbidities, and disease background of

the patients are shown in Table 1 and surgical variables are

given in Table 2. The main comorbidities were hypertension

(n ¼ 449), smoker (n ¼ 227), diabetes mellitus (n ¼ 165), and

heart disease (n ¼ 130) (Table 1). Perioperative and post-

operative complications were dural tear (n ¼ 50), SSI

(n ¼ 27), urinary tract infection (n ¼ 16), pneumonia

(n ¼ 11), deep vein thrombosis (n ¼ 10), epidural hema-

toma (n ¼ 9), and screw misplacement (n ¼ 3) (Table 2).

The average LOS was 20.8 + 9.8 days (range 7-77 days)

(Figure 2), and LOS was significantly correlated with age

(P < .05) (Figure 3). Reoperation during hospitalization

was performed in 20 cases, for SSI (n ¼ 12), epidural

hematoma (n ¼ 5), and screw misplacement (n ¼ 3).

The characteristics of patients with normal and prolonged

LOS are shown in Table 3. Age�70 years (P < .01), ASA class

�III (P < .05), diabetes mellitus (P < .01), hypertension

(P < .01), cardiac comorbidities (P < .01), open procedures

(P < .01), fused levels (P < .01), operative time (P < .01),

EBL (P < .01), dural tear (P < .05), SSI (P < .01), deep vein

thrombosis (P < .01), epidural hematoma (P < .01), and

pneumonia (P < .01) were significantly related to prolonged

LOS (Table 3).

The results of univariate and multivariate analyses are

shown in Tables 4. In multivariate logistic regression,

prolonged LOS was associated with preoperative variables of

age �70 years (OR 1.87, 95% CI 1.38-2.54) and ASA class

�III (OR 1.52, 95% CI 1.04-2.25); surgical variables of open

procedures (OR 5.84, 95% CI 1.74-19.63), fused levels �3

(OR 5.17, 95% CI 3.17-8.43), operative time �300 minutes

(OR 1.88, 95% CI 1.15-3.07), and EBL �500 mL (OR 1.71,

95% CI 1.07-2.75) (Table 4).

Discussion

More efficient functional recovery from surgery and capacity

improvement are required in hospitals in Japan. A prolonged

LOS is likely to increase health care expenditures, and sur-

geons and providers are constantly seeking ways to improve

cost-effectiveness while maintaining or improving outcomes in

an era of rising health care costs.25 Shortening the number of

hospital days is required by medical system reform, and further

expediting discharge will lead to a reduction in medical costs.

Hospital LOS is important to patients and providers, and this

study was thus designed to determine factors that affect LOS

after PLIF/TLIF and the relative effects of each factor on LOS.

Multivariate analysis was performed on preoperative and

intraoperative variables in 1168 patients to identify factors

affecting LOS that can be used for preoperative informed con-

sent to patient and postoperative management. Similar analyses

have been used to identify factors affecting LOS after revision

lumbar fusion26 and one-level minimally invasive posterior

lumbar interbody fusion and instrumentation.27 These studies

showed that age, number of fused levels, fluid balance, narcotic

use, and preoperative hemoglobin, among other variables,

affect LOS. However, to our knowledge, factors associated

with prolonged LOS after PLIF/TLIF, including both open and

MIS procedures, have not been determined.

Preoperative age and ASA class �III were significant pre-

dictors of prolonged LOS in our cohort, but comorbidities such

as diabetes mellitus, hypertension, and pulmonary disease were

Figure 2. Length of stay (LOS) after posterior/transforaminal lumbar interbody fusion (PLIF/TLIF). Cases with prolonged LOS
(�75th percentile) are shown to the right of the vertical dashed line.
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not significantly associated with LOS. Thus, the ASA class

serves as a general risk factor, while specific comorbidities

may already have been treated by the time of surgery. This

shows the importance of ASA assessment of the general con-

dition just before surgery. The ASA class is used by anesthe-

siologists to assess preoperative risk in patients undergoing

surgery.28 Our results show that an ASA class �III can be used

to identify patients with a probable prolonged LOS after elec-

tive posterior lumbar fusion. The ASA class takes into account

patient comorbidities, but it is of note that this class was inde-

pendently associated with prolonged LOS.

Open surgical procedures, operative time �300 minutes,

EBL �500 mL, and number of fused levels were also signifi-

cantly associated with prolonged LOS. An increased operative

time is generally associated with a more complex case, a

greater risk of intraoperative complications, and increased

EBL. Multilevel procedures may also be associated with

increased operative time and EBL; however, all of these factors

were found to be independent predictors with low collinearity

in the final multivariate model.

The rate of use of MIS is increasing in Japan. Since the first

description of minimally invasive transforaminal lumbar inter-

body fusion (MIS-TLIF) in 2003,29 MIS approaches to lumbar

spine fusion have been widely adopted. Previous reports have

shown shorter hospitalization in patients undergoing MIS pro-

cedures, with decreases in LOS ranging from 15.0% to

64.0%.30-34 Our results are consistent with these findings. We

note that the percentage of procedures performed using MIS in

this study is relatively low and lower than the national average,

despite the study being performed at multiple centers. This is

because most of our facilities still perform open surgery.

The aging of society in Japan has resulted in an increase in

the age of patients, and 7.1% of the patients in our cohort were

older than 80 years. We have previously reported that an

elderly age is a risk factor for postoperative complications in

spine surgery.12-14 In the current series, complications of SSI,

deep vein thrombosis, epidural hematoma, and pneumonia had

significant effects on LOS. These are all major life-threatening

complications, and particular care is required regarding the

surgical indication and procedure for very elderly patients to

prevent such complications.

A prolonged LOS was associated with increased health care

costs for admission in this cohort, as found in a previous

study.35 This emphasizes the value of predicting readmission

risk as a cost-containment measure. Furthermore, the average

LOS in our cohort was 20.8 days, which was longer than the

average LOS after spinal surgery of 3.9 to 18.5 days found in

several previous studies.26,27,36,37 In our series, many patients

had a good wound state after bathing allowed confirmation of

the wound condition, but most were not discharged to home

until their walking level was satisfactory. That is, the time point

Figure 3. A significant positive correlation was observed between
length of stay (LOS) and age (P < .05).

Table 3. Characteristics of Patient With Normal and Prolonged LOS
After Lumbar Posterior Fixation.

Variable
Normal

LOS
Prolonged

LOS P

Total (n) 886 282
Preoperative variables, %

Age �70 years 46.6 59.9 <.01
Female 47.6 50.7 NS
BMI >25 kg/m2 34.3 35.8 NS
BMI >30 kg/m2 5.6 6.7 NS
Ambulation: Independent 75.2 73.4 NS
ASA class �III 4.6 8.1 <.05
Previous surgery 4.9 5.0 NS

Comorbidities variables, %
Smoker 19.6 18.4 NS
Diabetes mellitus 11.2 23.0 <.01
Hypertension 35.2 47.8 <.01
Cardiac comorbidities 9.7 15.6 <.01
Pulmonary comorbidities 4.3 5.3 NS
Renal comorbidities 2.2 2.1 NS
Depression 2.1 2.4 NS
Anxiety 2.4 3.5 NS
Nonspinal malignancy 3.7 6.4 NS

Surgical variables, %
Open PLIF/TLIF 94.3 98.9 <.01
Fused levels �2 24.7 41.1 <.01
Fused levels �3 4.3 19.1 <.01
Operative time �240 min 4.7 19.9 <.01
Operative time �300 min 13.2 29.7 <.01
EBL �500 mL 17.4 29.7 <.01
Instrumented level (above L5-S1) 56.8 53.5 NS

Complications variables, %
Urinary tract infection 1.1 2.2 NS
Dural tear 3.6 6.3 <.05
Surgical site infection 0.7 7.4 <.01
Deep vein thrombosis 0.2 2.8 <.01
Epidural hematoma 0.3 2.1 <.01
Pneumonia 0.2 3.2 <.01
Screw misplacement 0.2 0.4 NS

LOS (days), mean + SD 16.5 + 4.3 38.2 + 20.9 <.01

Abbreviations: ASA, American Society of Anesthesiologists; BMI, body mass
index; EBL, estimated blood loss; LOS, length of stay; NS, nonsignificant; PLIF,
posterior lumbar interbody fusion; TLIF, transforaminal lumbar interbody
fusion.
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at which gait stabilized was often used as a criterion for dis-

charge. Furthermore, all patients in Japan have public insur-

ance, and this system uses a fixed payment system that is

evaluated based on the Diagnosis Procedure Combination.

Thus, it is possible for a patient to reduce their personal hospital

fees using public insurance, even in long-term hospitalization.

These factors may explain the longer LOS in our study com-

pared to that in other countries, and these features may be

peculiar to Japan.

The study has several limitations. First, a number of factors

were not captured in tracking of hospital LOS, including socio-

economic factors and availability of staff for discharge. For

example, prolonged LOS might result from a patient being

unable to obtain personal transportation home, despite being

ready for discharge. Second, even without complications,

poorly controlled pain is a major reason why patients tend to

stay in hospital for longer than the expected time, but we did

not collect data for pain. Third, we could not collect details for

the amount of crystalloids administered, the time the patient

spent in the operating room, and use of cell salvage. However,

we investigated age, gender, BMI, ambulatory status, comor-

bidities, perioperative ASA grade, operative factors, and com-

plications in 1168 cases of PLIF/TLIF, and this detailed data

make this report of value for examining risk factors for pro-

longed LOS.

Conclusions

A multivariate analysis of a prospectively maintained database

identified age �70 years, ASA class �III, open surgery, fused

levels�3, operative time�300 minutes, and EBL�500 mL as

significant predictors of prolonged LOS in a large multicenter

cohort that underwent PLIF/TLIF. These risk factors can be

used for obtaining informed consent, surgical planning, and

complication prevention in patients receiving spine surgery,

with the goal of reducing health care expenditures by decreas-

ing the number of cases with prolonged LOS.
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Herrera A, Velilla J. Clinical outcomes of minimally invasive

versus open approach for one-level transforaminal lumbar inter-

body fusion at the 3- to 4-year follow-up. Eur Spine J. 2013;22:

2857-2863.

33. Yee TJ, Terman SW, La Marca F, Park P. Comparison of adjacent

segment disease after minimally invasive or open transforaminal

lumbar interbody fusion. J Clin Neurosci. 2014;21:1796-1801.

34. Lau D, Khan A, Terman SW, Yee T, La Marca F, Park P. Com-

parison of perioperative outcomes following open versus mini-

mally invasive transforaminal lumbar interbody fusion in obese

patients. Neurosurg Focus. 2013;35:E10.

35. Whitmore RG, Stephen J, Stein SC, et al. Patient comorbidities

and complications after spinal surgery: a societal-based cost anal-

ysis. Spine (Phila Pa 1976). 2012;37:1065-1071.

36. Ridgeway S, Wilson J, Charlet A, Kafatos G, Pearson A, Coello

R. Infection of the surgical site after arthroplasty of the hip.

J Bone Joint Surg Br. 2005;87:844-850.

37. Grosflam JM, Wright EA, Cleary PD, Katz JN. Predictors of

blood loss during total hip replacement surgery. Arthritis Care

Res. 1995;8:167-173.

472 Global Spine Journal 9(5)



<<
  /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


