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Abstract
Introduction: Older patients with hip fracture have a 20% to 30% mortality rate in the year after surgery. Nonoperative care has
higher 1-year mortality rates and is generally only pursued in those with an extraordinarily high surgical risk. As the population
ages, more patients with hip fracture may fall into this category. The orthopedic surgeon is typically the main consultant
responsible for deciding between surgery and conservative management, and the reasoning behind one decision over the other is
often poorly understood. We undertook a review to determine decision-making tools for surgery in high-risk patients with hip
fracture. Materials and Methods: A review was conducted using PubMed to determine articles published using the terms
palliative care, conservative care, nonoperative, hip fracture, orthopedic procedures, fracture fixation, and surgery. Our
search resulted in 13 articles to review. These were further screened to determine tools for use in surgical decision-making.
Results: Several potential decision-making tools were found in our search. The potential tools to identify patients who would
benefit from nonoperative treatment included the Palliative Performance Scale for severe dementia, the Lawton Instrumental
Activities of Daily Living and Katz Activities of Daily Living scales for prefracture immobility, a combination of clinical signs and
laboratory tests to determine risk of imminent death, and the Charlson Comorbidity Score for additional serious comorbidities. No
tools have been prospectively tested in a clinical setting. Discussion: Evaluation of each patient using a variety of decision making
tools should help the orthopedic surgeon determine which patients would be better suited to non-operative management. After
determining the benefit of non-operative care, they must effectively allow the fracture to heal while ameliorating pain. Palliative
care physicians can fulfill this role by providing support and symptom relief. Conclusions: Surgical decision-making for hip
fracture repair in the elderly patients is not straight forward. Several tools may be helpful to the surgeon in determining who may
be better suited for nonoperative care or a palliative care referral. Prospective data do not exist in these decision-making tools.
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Introduction

As the population ages, the number of hip fractures that must be

managed are expected to rise by 11.9%. As the numbers

increase so will time spent in the hospital, mortality rates, and

costs of care.1 Hip fractures are treated mostly by surgical

repair, with only about 10% treated nonoperatively.2 Regard-

less of the method of treatment, the goal of hip fracture repair is

to return the patient to their prefracture functional abilities.

However, individuals who have had a hip fracture have signif-

icantly higher mortality rates than those without fracture, and

within the fracture sustaining group, there are subsets of

patients who are even at greater risk of mortality.3 This vul-

nerable group of patients is less likely to regain functionality

and has high risks and low rewards associated with surgery.

Nonoperative management may be more beneficial to these

patients, ensuring quality of life remains closer to a prefracture

level. Additionally, nonoperative management may decrease

costs associated with direct surgical intervention or postopera-

tive complications.4 However, nonoperative management of

hip fractures has its own set of complications. Nonoperative
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treatment requires a longer time frame than surgical manage-

ment but can be as effective when treating patients with frac-

tures and pain.5,6

Making the decision to pursue nonoperative care is not an

easy task. There is always the need to weigh the patients’

surgical mortality risk versus the chance of regaining function

and reducing pain. This article seeks to understand some of

the variables that should be considered in when deciding on

surgical treatment of hip fractures and on the need for pallia-

tive care consultation.

Materials and Methods

A literature search was conducted using Medline through

PubMed to look for all relevant articles discussing the use of

nonoperative management when compared to surgery in patients

with hip fracture between 1985 and 2016. Search terms included:

palliative care, conservative care, non-operative, hip fracture,

orthopedic procedures, fracture fixation, and surgery (see Figure

1 for search strategy). The search returned 374 articles and was

narrowed using English language and aged 65þ years as limits,

leaving 142 articles. Articles were hand searched for relevance

to hip fractures in the elderly patients, patient postoperative out-

comes, pre- and postoperative mortality risks, and the role of

different medical specialties in the treatment of fractures. Arti-

cles were first screened by title and abstract and then by full text.

Specific terminology included in hand searching were nonopera-

tive hip fracture, conservative management of hip fracture, non-

operative management of hip fracture, differences in mortality

conservative versus operative, and care planning. Exclusion

criteria included articles primarily covering surgical manage-

ment, fractures in areas other than the hip, or fractures in the

pediatric or adult populations. Articles were also excluded if

surgical fixation was provided before palliative care, an amputa-

tion was performed, or in cases of malignancy.

Results

Our search found 13 articles that dealt with decision-making

for nonoperative treatment (Table 1). A review of the articles

discussing nonoperative treatment of hip fractures found that

patients with severe dementia, prefracture immobility, those

who are imminently dying, and those with serious comorbid-

ities such as severe heart failure, pulmonary, or kidney disease

are most likely to benefit from nonoperative care.7 Patients

treated with nonoperative care had no significant difference

in the 1-year mortality rate compared to those undergoing sur-

gery. Review of articles discussing palliative care in a surgical

setting found that certain criteria can be useful in determining

which patients would benefit from early consultation with pal-

liative care. In the specific setting of hip fracture among the

frail and elderly patients, it was found that early palliation can

lead to better quality of life as well as superior management of

their numerous comorbidities. The articles used several tools to

potentially identify patients who would benefit from nonopera-

tive treatment. These are based on dementia, preoperative func-

tion, and signs of imminent death.

Dementia

Dementia is seen in 6.4% of the elderly population, but the

prevalence among the elderly patients who sustain hip fractures

is typically greater, between 18.7% and 47.2%.8,9 Patients with

dementia often present challenges for physicians, particularly

surgeons, due to the unique progression of the disease and the

postsurgical risks it presents. These risks include increased risk

of further cognitive impairment, drug–drug interactions, anes-

thetic complications, development of delirium, and loss of

ambulatory ability.10 Multiple studies have shown that cogni-

tive decline after surgery is more frequently seen in elderly

patients who already exhibit some form of cognitive impair-

ment.11,12 In patients with severe dementia, the fact that the risk

of anesthesia negatively impacts their cognitive function is

appreciable. Prefracture cognitive impairment is also a substan-

tial risk factor for the development of delirium, while late-stage

muscle contractures can make surgery more complicated.13,14

Evidence has shown that surgical intervention increases the

risk of altered mental status, so the surgeon should determine

which patients are at high risk of further decline and manage

their fractures accordingly.15

Dementia is measured by several scales of varying levels

of length, most of which can act as a prognostic indicator of

6-month mortality.16 These include the Mini Mental Score

(MMSE), the clinical dementia rating (CDR), and the Reisburg

Functional Assessment Staging (FAST) Scale among others.

Am MMSE score of 0 to 10, a CDR rating of 3, or a FAST

Narrowed by
English language

and Aged 65+
years

"Hip Fractures"[Mesh] 
OR "hip fracture" OR 

"hip fractures"

142 articles

("Palliative 
Care"[Mesh]) OR 

"Hospice and 
Palliative Care 

Nursing"[Mesh] OR 
"Palliative 

Medicine"[Mesh] OR 
palliative OR 

conservative OR 
nonoperative OR 
“non-operative”

374 articles

13 articles used in
review

"Orthopedic 
Procedures"[Mesh] 

OR surgery OR 
"fracture fixation"

Figure 1. Article search strategy.
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score of 7 correlate with severe dementia. Over 50% of patients

with this severity level of dementia die within 6 months.17

Prefracture Ambulation

The prefracture ambulatory ability of a patient should be taken

into account when considering operative versus nonoperative

treatment. Prefracture functionality can be calculated using the

Instrumental Activities of Daily Living (IADL) and Activities

of Daily Living (ADL) scales. These scales provide a detailed

picture of a patient’s mobility prior to fracture by asking ques-

tions about activities such as bathing, feeding, and dressing

oneself (ADL) or about activities such as using the telephone,

shopping, housekeeping, and being responsible for taking med-

ications (IADL). Both scales take into account the amount of

independence a patient has in doing these activities. Lower

scores are associated with greater functional ability.18 In many

cases, hip fracture management focuses on returning patients to

their previous functional abilities. Although surgical manage-

ment can also be used for pain relief and symptomatic man-

agement, a patient who is immobile prior to surgery is unlikely

to regain any functional abilities after surgery. Therefore, it is

important to weigh the benefits of surgery on pain and regained

functionality against the risks prior to making a decision.

Patients with lower prefracture scores on these scales were

shown to be 18 times more likely to fail to regain basic mobility

during hospitalization, while patients who were nonambulatory

or housebound had worse postoperative outcomes.19-21

The prefracture ambulatory ability of a patient can be used by

the orthopedic surgeon as an indirect measurement of the benefit

of any surgical intervention. A mobility score, in combination

with good clinical judgement, could determine which patients

would have improved function after surgery. Surgery introduces

postoperative risks that are otherwise unlikely to occur, such as

infection and the need for repeated surgery, so that in patients

with low mobility scores, nonoperative treatment and careful

pain management can be used to decrease these risks while

ensuring the patient’s quality of life remains consistent.22

Imminent Death

Many patients who present with a hip fracture fall while in a

nursing home or hospice care.23 Of those patients, it can be

expected that a number of them are either in the preactive or in

active stages of dying. In these patients, it is important to

consider whether surgery would benefit them at all.

There are observable signs that can be associated with immi-

nent death (Table 2). Marked decreases in consciousness,

Cheyne-Stokes breathing, decreased performance status,

apnea, and decreased urinary output are used to predict that

the patient will die within the next 3 days.24,25 Additionally,

Loekito et al found that abnormal test results for urea, pH,

white cell counts, creatinine, albumin, total bicarbonate, and

bilirubin measures are also useful in predicting imminent

death.26 Values on these tests outside the normal range,

coupled with clinical observations, can be used to accurately

predict patients who are likely to be undergoing imminent

death. Recognizing patients with hip fracture who are immi-

nently dying is important for the orthopedic surgeon. Surgery

has the potential to exacerbate the disease process in these

patients, and nonoperative treatment should be chosen in these

circumstances.

Surgical Risk and Palliative Care Decision-Making

Scores have been developed to determine surgical risk after hip

fracture. The Nottingham Hip Fracture Score was initially

developed to stratify risk and has been subsequently modified

to better include the effects of cognition.27 Further modifica-

tions have led to the Almelo Hip Fracture Score (AHFS), which

has been used to place patients at low, medium, or high risk for

mortality. Factors included in the AHFS are age, gender, hemo-

globin, cognitive frailty, institutional living, comorbidities,

malignancy, Parker Mobility score, and American Society of

Anesthesiologists score.28

The Palliative Performance Scale (PPS) is used to estimate

the burden of disease an individual possesses based on cate-

gories such as ambulation, activity level, self-care ability,

nutritional intake, and consciousness. It has specific guidelines

to follow in order to calculate the PPS level, and the distinc-

tions may be easier to separate out. The PPS has been used to

determine mortality in older patients with polytrauma. A score

of <80 had significant correlation with mortality and poor out-

comes.29 However, it has not been used in a prospective study

to promote automatic palliative care consultation in these high-

risk patients. The PPS provides the orthopedic surgeon with a

potential score to estimate the risk of further mental decline in a

patient prior to surgery.

Discussion

Hip fractures occur in elderly patients with high mortality who

may be at the end of life. It is important for orthopedic surgeons

to recognize patients who would benefit from nonoperative

treatment. Recognizing these patients leads to a personalized

approach and hopefully appropriate selection of patients who

will not benefit from operative care. Although nonoperative

treatment has its own risks, evaluation of each patient using a

variety of decision-making tools should help the orthopedic

Table 2. Signs of Imminent Death.

Marked decrease in consciousness
Cheyne-Stokes breathing
Decrease urinary output
Abnormal laboratory values

Urea
pH
White cell count
Creatinine
Albumin
Total bicarbonate
Bilirubin
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surgeon determine which patients would be better suited to

nonoperative management. Our review of the literature has

shown that no prospectively validated score has been used in

surgical or palliative care decision-making in the population

with hip fracture. Several different types of scoring systems

may be helpful. These tools include measurements of dementia,

preoperative ambulation, and signs of imminent death. Patients

with FAST stage 7 dementia are both nonresponsive and at

higher risk during surgery; they may not benefit from surgical

intervention. Patients with very poor levels of preoperative

function may also be better suited to nonoperative care. The

use of specific scores to evaluate patients with hip fracture,

such as the AHFS or the PPS, may be very useful to the clin-

ician to help evaluate patients at extremely high risk of surgery.

It may also allow patients and their families to be more

involved in the decision-making process and to help them set

reasonable expectations and goals of care. Prospective study of

these scores to help in decision-making is needed. The use of

hip fracture co-management may help with the implementation

of routine referral to palliative care in appropriate patients.

Once a patient is determined to benefit from nonoperative

care, the challenge becomes effective allowing the fracture to

heal while ameliorating pain. Techniques such as bed rest and

early mobilization are effective strategies for nonoperative

treatment, but they are often associated with a longer and more

painful recovery, indicating the need for close follow-up to

ensure the patient is treated appropriately.2 Palliative care phy-

sicians are in a unique position to reduce suffering associated

with nonoperative management of hip fractures, as they are

specially trained to provide symptom relief, whether it is phys-

ical or emotional.30,31

The primary goal of palliative care is to work with the

patient through each step of their disease in order to prevent

suffering, manage pain, provide relief of symptoms, coordi-

nate planning of care, and provide direct communication with

the patient and the family.32 Their involvement in the care of

hip fractures is a reasonable consideration, because much like

severe end-stage disease, fragility fractures of the hip can

pose a high risk to quality of life. Palliative physicians work

regularly to manage end-stage disease and have significant

experience with serious comorbidities and dementia.30 As

such, they are able to address functional and cognitive dis-

abilities that elderly patients often have prior to their fracture

or following treatment.33

Palliative care is often used to provide support for patients

and families both during the decision-making process and after

the role of the surgeon has been fulfilled. Palliative care phy-

sicians can explain the outcomes that can be expected with

each treatment and help patients choose the most advantageous

treatment option based on their goals of care. Currently, there

are no guidelines in place for the orthopedic surgeon to follow

concerning when to decide on nonoperative care and call pal-

liative medicine. However, a good place to start is for the

orthopedic surgeon to be able to recognize the patients who

would benefit more from nonoperative management then sur-

gical. Once these patients are identified, the surgeon can

consider whether involving palliative care physicians is the

right choice.

Conclusions

As the incidence of hip fracture increases due to increases in

the very old patient population, it is important to consider areas

in which care can be improved. Nonoperative treatment may be

optimal for patients who are unlikely to benefit from surgery.

In nonoperative cases, involving a palliative care doctor can

provide a more comprehensive treatment plan, leading to better

patient care. By looking at factors such as cognitive status,

various measures of prefracture ambulation, and especially

signs of imminent death upon a patients’ admission to the

hospital, it may be possible to better identify at-risk patients

early and significantly improve our selection of which patients

potentially receive nonoperative care. Prospective use of the

AFHS or the PPS may provide us with more information to

make better informed decisions about the use of operative or

palliative care for the very ill patients with hip fracture.

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.

Funding

The author(s) received no financial support for the research, author-

ship, and/or publication of this article.

ORCID iD

Nicole M. Sullivan https://orcid.org/0000-0002-5024-0593

References

1. Stevens J, Rudd R. The impact of decreasing U.S. hip fracture

rates on future hip fracture estimates. Osteoporos Int. 2013;

24(10):2725-2728.

2. Jain R, Basinski A, Kreder HJ. Nonoperative treatment of hip

fractures. Int Orthop. 2003;27(1):11.

3. Schnell S, Friedman SM, Mendelson D, Bingham K, Kates S. The

1-year mortality of patients treated in a hip fracture program for

elders. Geriatr Orthop Surg Rehabil. 2010;1(1):6-14.

4. Winter W. Nonoperative treatment of proximal femoral fractures

in the demented, non-ambulatory patient. Clin Orthop Relat Res.

1987;218:97-103.

5. Moulton LS, Green NL, Sudahar T, Makwana NK, Whittaker JP.

Outcome after conservatively managed intracapsular fractures of

the femoral neck. Ann R Coll Surg Engl. 2015;97(4):279-282.

6. Mcnamara P, Sharma K. Surgery or palliation for hip fractures in

patients with advanced malignancy? Age and ageing. 1997;26(6):

471-474.

7. Nkanang B, Parker M, Parker E, Griffiths R. Perioperative mor-

tality for patients with a hip fracture. Injury. 2017;48(10):

2180-2183.

8. Van der Flier WM, Scheltens P. Epidemiology and risk factors of

dementia. J Neurol Neurosurg Psychiatry. 2005;76(suppl 5):2-7.

6 Geriatric Orthopaedic Surgery & Rehabilitation

https://orcid.org/0000-0002-5024-0593
https://orcid.org/0000-0002-5024-0593
https://orcid.org/0000-0002-5024-0593


9. Friedman S, Menzies IB, Bukata S, Mendelson D, Kates SL.

Dementia and hip fractures: development of a pathogenic frame-

work for understanding and studying risk. Geriatr Orthop Surg

Rehabil. 2010;1(2):52-62.

10. Cowan R, Lim JH, Ong T, Kumar A, Sahota O. The challenges of

anesthesia and pain relief in hip fracture care. Drugs Aging. 2017;

34(1):1-11.

11. Boyd AD Jr, Wilber JH. Patterns and complications of femur

fractures below the hip in patients over 65 years of age. J Orthop

Trauma. 1992;6(2):167-174.

12. Funder K, Steinmetz J, Rasmussen L. Anaesthesia for the patient

with dementia undergoing outpatient surgery. Curr Opin Anaes-

thesiol. 2009;22(6):712-717.

13. Kagansky N. Low incidence of delirium in very old patients after

surgery for hip fractures. Am J Geriatr Psychiatry. 2004;12(3):

306-314.

14. Jamshed N, Schneider EL. Are joint contractures in patients with

Alzheimer’s disease preventable?. Annals of Long-Term Care.

2010;18:26-33.

15. Murray S, Kendall M, Boyd K, Sheikh A. Illness trajectories and

palliative care. BMJ. 2005;330(7498):1007-1011.

16. Brown M, Sampson E, Jones L, et al. Prognostic indicators of 6-

month mortality in elderly people with advanced dementia: a

systematic review. Palliat Med. 2013;27(5):389-400.

17. Morrison S, Siu A. Survival in end-stage dementia following

acute illness. JAMA. 2000;28(1):47-52.

18. Menec V. The relation between everyday activities and successful

aging: a 6-year longitudinal study. J Gerontol B Psychol Sci Soc

Sci. 2003;58(2):74-82.

19. Ooi LH, Wong TH, Toh CL, Wong HP. Hip fractures in

nonagenarians-a study on operative and non-operative manage-

ment. Injury. 2005;36(1):142-147.

20. Kristensen M, Foss N, Ekdahl C, Kehlet H. Prefracture functional

level evaluated by new mobility score predicts in-hospital out-

come after hip fracture surgery. Acta Orthop. 2009;81(3):

296-302.

21. Ohsawa S, Miura A, Yagyu M, Oizumi A, Yamada E. Assertive

rehabilition for intracapsular fracture of the proximal femure. Clin

Rehabili. 2007;21(1):36-40.

22. Heikkinen T, Parker M, Jalovaara P. Hip fractures in Finland and

great Britain –a comparison of patient characteristics and out-

comes. Int Orthop. 2001;25(6):349-354.

23. Neuman MD, Silber JH, Magaziner JS, Passarella MA, Mehta S,

Werner RM. Survival and functional outcomes after hip fracture

among nursing home residents. JAMA Intern Med. 2014;174(8):

1273-1280.

24. Brandt HE, Deliens L, Ooms ME, van der Steen JT, van der Wal

G, Ribbe MW. Symptoms, signs, problems, and diseases of term-

inally ill nursing home patients: a nationwide observational study

in the Netherlands. Arch Intern Med. 2005;165(3):314-320.

25. Hui D, dos Santos R, Chisholm G, et al. Clinical signs of impend-

ing death in cancer patients. Oncologist. 2014;19(6):681-687.

26. Loekito E, Bailey J, Bellomo R. Common laboratory tests predict

imminent death in ward patients. Resusciation. 2013;84(3):

280-285.

27. Wiles M, Moran C, Sahota O, Moppett I. Nottingham hip fracture

score as a predictor of one year mortality in patients undergoing

surgical repair of fractured neck of femur. Br J Anaesth. 2011;

106(4):501-504.

28. Nijmeijer W, Folbert E, Vermeer M, Slaets JP, Hegeman JH.

Prediction of early mortality following hip fracture surgery in

frail elderly: the Almelo Hip Fracture Score. Injury. 2016;

47(10):2138-2143.

29. McGreevy C, Bryczkowski S, Pentakota S, Berlin A, Lamba S,

Mosenthal AC. Unmet palliative care needs in elderly trauma

patients: can the palliative performance scale help close the gap?

Am J Surg. 2017;213(4):778-784.

30. Ko FC, Morrison RS. Hip fracture: a trigger for palliative care in

vulnerable older adults. JAMA Intern Med. 2014;174(8):

1281-1282.

31. Sanguineti VA, Wild JR, Fain MJ. Management of postoperative

complications: general approach. Clin Geriatr Med. 2014;30(2):

261-270.

32. Meier D, McCormick E. Benefits, services, and models of sub-

specialty palliative care. In: Robert MA, Jane G, eds. UpToDate.

Waltham, MA. Accessed June 14, 2017.

33. Rosenberg M, Lamba S, Misra S. Medicine and geriatric emer-

gency care. Clin Geriatr Med. 2013;29:1-29.

Sullivan et al 7



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


