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Quality of life in different age groups after
metal-on-metal hip resurfacing arthroplasty

A.V. PAPAVASILIOU, R.N. VILLAR

The Wellington Hospital, London - UK

ABSTRACT: Hip resurfacing arthroplasty is known to improve quality of life (QoL) and allow increased
activity levels in young patients. It is, however, traditionally offered to the younger age group of
patients, largely those aged under 60 years. We studied 42 consecutive patients (42 hips) aged 60
years or over (mean age 64) and 41 consecutive patients (42 hips) under this age (mean age 49), all
of whom had undergone a metal-on-metal hip resurfacing arthroplasty. A modified Harris hip score
was translated to QoL scores using the Rosser Index Matrix immediately pre-operatively, and at six
weeks, six months, one year and four years after surgery. We found a significant improvement in QoL
for both groups (p<0.0001) but no difference between the two groups. The maximum improvement
was reached one year after surgery. Implant survival at four years was also similar (97.6% for group |
and 100% for group ).

We thus conclude that in carefully selected active patients aged 60 years and over, hip resurfacing
arthroplasty provides significant and equal QoL improvement as it does for those under this age with
similar implant survival. For this reason, age alone should not influence a surgeon’s decision to

proceed with a hip resurfacing arthroplasty. (Hip Int 2008; 18: 307-12)
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INTRODUCTION

A review of the hip arthroplasty registers of Denmark,
Sweden, and England and Wales, suggests that the type of
primary total hip replacement (THR) (cemented, hybrid, un-
cemented) used by surgeons largely depends on the pa-
tient’s age (1-3). The current trend is for uncemented and
hybrid types of THR to be used predominantly in young and
active patients (1-3).

Equally, hip resurfacing is usually offered to patients
under the age of 60 years (3-4). The third annual clinical re-
port of the England and Wales national joint registry shows
that of the 5091 patients under 55 years of age, 1712 (34%)
had a primary resurfacing procedure, compared with only

6% of those aged over 55 years (3). Meanwhile, in the Aus-
tralian joint registry report, the mean age of a patient un-
dergoing hip resurfacing is 54 years (13 to 81) whereas for
a primary total hip replacement it is 67 (13 to 102) (4).

The guidance on the use of Metal-on-Metal (MoM) hip
resurfacing arthroplasty by the National Institute for Clinical
Excellence in the UK, states that even though the current
evidence for the clinical and cost effectiveness of MoM hip
resurfacing is principally in individuals less than 65 years of
age its suitability should be assessed on an individual basis
based on activity levels rather than age alone (5).

Recently Steffen et al published an independent series of
532 patients following hip resurfacing (6). A sub-analysis
was performed dividing the hips based on the age of the
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patients into young (less than 50 years) and older (more
than 50 years). Younger patients had a significantly worse
outcome in terms of Oxford Hip Score (OHS) than the older
patients, and slightly worse prosthesis survival. They ex-
plained this finding by suggesting that a larger proportion of
the younger age group had a diagnosis other than primary
osteoarthritis (OA).

The end result of surgical prosthetic intervention is tradi-
tionally assessed through measures of mortality and mor-

TABLE | - THE ROSSER INDEX

Disability

| No disability

Il Slight social disability

1 Severe social disability and/or slight impairment of per-
formance at work

I\ Choice of work or performance at work severely limited
Housewives and old people able to do light housework
only, but able to go shopping

\ Unable to undertake any paid employment
Unable to continue any education
Old people confined to home except for escorted outings
and short walks and unable to do any shopping

Vi Confined to chair or wheelchair or able to move around
in the house only with support from an assistant

Vil Confined to bed

VI Unconscious

Distress

A No distress

B Mild

C Moderate

D Severe

bidity, operative complications, and the survival of the pros-
thetic material. However, assessment of quality of life (QoL)
allows the patient’s health status, (a broad concept repre-
senting individual responses to the physical, mental, and
social effects of illness and its treatment) to be expressed
independently of technical concerns, survival data and di-
agnosis (7-8). The QoL has a numerical value which can be
generated from a patient-derived classification of health
states called the Rosser Index Matrix (Tab. I) (9-10). The
classification examines two areas; disability and distress.
There are 29 possible health states, each with a numerical
score for QoL (Tab. Il). The translation of pre-existing scores
to the Rosser Index Matrix can be a source of error and
subjectivity (11). The Harris hip score, however, is closely
comparable to the Rosser categories, allowing the two pa-
rameters (pain and function) to be translated and to thereby
quantify QoL (10, 12-13). Data can be collected in one of
three ways: from questionnaires completed by the patient,
by clinical assessment, or by reprocessing previously col-
lected disease-specific data (10).

The aim of our study, therefore, was to investigate the
suitability of metal-on-metal hip resurfacing arthroplasty in
patients aged 60 years and over by establishing how the
improvement in their QoL after surgery along with the im-
plant survival compared with the post-operative improve-
ment in QoL and implant survival for patients under the age
of 60 years.

PATIENTS AND METHODS

We investigated 84 consecutive cementless, hydroxyap-
atite-coated Cormet hip resurfacing arthroplasties (Corin

TABLE Il - THE ROSSER INDEX MATRIX SHOWING A QOL SCORE FOR EACH DISABILITY/DISTRESS COMBINATION

Distress

Disability A B (o] D

| 1.000 0.995 0.990 0.967
Il 0.990 0.986 0.973 0.932
I} 0.980 0.972 0.956 0.912
I\ 0.964 0.956 0.942 0.870
Y 0.946 0.935 0.900 0.700
Vi 0.875 0.845 0.680 0.000
Vi 0.677 0.564 0.000 -1.486
VIII -1.028
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Group plc, Cirencester, UK) in 83 patients. One patient had
undergone a bilateral staged procedure during the study pe-
riod. Each procedure was undertaken by the senior surgeon
(RNV) in the same hospital, using the same surgical ap-
proach (posterolateral), and the same anaesthetic team. At
the time of the operation, 42 of the 83 patients were aged
60 years and over (group |, mean age of 64) and 41 were
under this age (group Il mean age of 49). Full details of the
patients are provided in Table IIl.

All patients were available for follow-up. Our criteria for
hip resurfacing were the same as for THR; hip pain which
resulted in limitation of daily or leisure activities. Patients
were considered for resurfacing rather than THR if they en-
joyed good general health, had good bone stock, main-
tained the sphericity of the femoral head and had no
radiographic evidence of osteopenia or history of osteo-
porotic fractures. Routine bone density scans were not per-
formed. The pre-operative diagnosis in all patients was OA.
In all cases the patients were consented for hip resurfacing
and THR. There were no instances where, intra-operatively,
the procedure had to be abandoned in favour of a THR be-
cause of concerns about the quality or viability of the
femoral bone stock. All patients were mobilised on the day
of surgery and allowed to bear weight as tolerated.

Pain and function scores were derived from a modified
Harris hip score (Tab. 1V) (9). The pre-operative scores were
obtained on the day of operation. Post-operative informa-
tion was collected at six weeks, six months and thereafter
annually by postal questionnaire until four years after the
procedure.

The quantified nature of the questionnaire allows the pa-
tient-derived information to produce a numerical score
which is based on pain and function. This, in turn, allows
its translation into the two dimensions of the Rosser Index

TABLE Il - DETAILS OF THE PATIENTS STUDIED

Matrix, distress (pain) and disability (function) which can
then be applied to provide one of the 29 possible health
states, each with a numerical score for QoL. The Rosser
Index Matrix allocates scores from -1.486 to 1.000. A score
of 1.000 indicates complete normality, while death is given
a score of 0.000. Negative scores indicate health states
thought to be worse than death.

An analysis was performed using survival tables to as-
sess implant survival between the two groups at four years
(Tabs. V and VI).

Within-group comparisons were used to compare pre-
and post-operative scores. Between-group comparisons
were used to assess any difference between the two age
groups. All data were collected and analysed using Excel
spreadsheets (Microsoft Corp., Seattle, Washington, USA).
Statistical analysis was performed using the paired t-test
with values for p<0.05 being regarded as significant.

RESULTS

The two groups were not specifically matched at an indi-
vidual level, but had similar mean BMIs and gender ratio
(Tab. Ill). The pre-operative QoL scores were also compa-
rable (Tab. VII). The rate of response to the questionnaire
was 100% in both groups throughout the study period.

There was a statistically significant (p<0.0001) improve-
ment in QoL for both patient groups, in comparison with
pre-operative levels; this improvement was seen as early
as the sixth post-operative week, was maintained and even
increased throughout the follow-up (Tab. VII). It reached its
maximum score in both groups by one year post-opera-
tively. At this stage 71% (30 patients) from group | and 65%
(27 patients) from group Il achieved QoL scores of 1.000, in-

Group | (aged =60 yrs)

Group Il (aged <60 yrs)

Number of patients/Number of hips 42/42 41/42
Men:women 26:16 27:14
Right:left 22:20 29:13

Mean age in years (range) 64 (60 to 73) 49 (30 to 58)
Mean BMI in kg/m? (range) 26.04 (19.6 to 30.69) 26.74 (15.6 to 37.22)
Mean follow-up in months (range) 61 (48 to 72) 65 (60 to 72)

Mean pre-operative QoL score (range)

0.927 (0.700 to 0.995)

0.939 (0.700 to 0995)

BMI = body mass index.
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TABLE IV - THE MODIFIED HARRIS HIP SCORE QUE-
STIONNAIRE

Score

1. How would you describe your pain?
A None at all 44
B Occasional pain, does not prevent activities 40
C Pain that only affects strenuous activities 30
D Tolerable pain that affects normal activities 20
E Occasional severe pain with requirement for regular 10
pain-killers
F Severe pain, even in bed 0
2. How would you describe your walking?
A No limp
B Slight limp
C Moderate limp
D Severe limp
3.  What do you need for walking?
Al do not need support
B One stick for long walks
C One stick for most of the time
D One crutch
E Two sticks
F Two crutches
G Incapable of walking
4. How far can you walk?
A Unlimited
B One mile
C Half a mile
D Inside the house only
E Restricted to bed and armchair
5. How would you describe your ability to climb stairs?
A Normally without using a handrail
B Normally but using a handrail
C Only just capable of climbing stairs
D Not capable of climbing stairs
6. How do you put on your shoes and socks/stockings?
A Easily
B With difficulty
C Incapable of putting them on 0
7. How do you feel when sitting down?
A Can sit comfortably for one hour 5
B Can sit comfortably for half an hour
C Cannot sit comfortably at all 0
8.  Are you able to use public transport?
(Or would you be able to even if you normally use a car?)
A Yes 1
B No 0

o

w

dicating a return to complete normality. By four years, this
remained unchanged for group | but only 58% (24 patients)
of group Il maintained QoL score of 1,000. Despite this,

there was no difference between the QoL scores achieved
by the two groups at the same post-operative time inter-
vals studied (Tab. VII).

In terms of prosthesis survival, the cumulative survival
rate at four years after surgery for group | was 100% and
97.6% for group Il (Tabs. V and VI).

DISCUSSION

The recent introduction of metal-on-metal hip resurfac-
ing arthroplasty has shown excellent short- and medium-
term survival results for the prostheses with significant
post-operative improvements in patients’ activities and
pain (14-20). The ideal candidate for hip resurfacing is gen-
erally believed to be a young (less than 60 years) active
male with good bone quality and normal femoral bone
geometry. This patient age group, and assuming a normal
life span, has a high chance of outliving a conventional
THR, so that a more bone-conserving procedure is an ap-
pealing option (21).

Recent figures suggest that life expectancy in Europe is
increasing; as are the activity levels among the population
over the age of 60 years (22). Most reports on hip resur-
facing separate older and younger populations in a rather
arbitrary fashion. We have chosen to study patients under
and over 60 years of age as this is the current approxi-
mate mean retirement age in certain key European coun-
tries (France 59 yrs, Germany 61 yrs, United Kingdom 62
yrs) (23).

The two main concerns on offering a patient over the age
of 60 a hip resurfacing is its cost effectiveness and the con-
cerns of poor bone quality and viability of the femoral neck,
which might result in fractures or femoral head os-
teonecrosis.

Excluding VAT the price of the MoM resurfacing varies
between £1700-£1900 compared with approximately £500
for a conventional cemented THR prosthesis and up to
£2000 for a cemented/hybrid THR which is the type of pros-
thesis more likely to be used in an active patient (5).

Fracture of the neck of femur and osteonecrosis has long
been recognised as a major complication. However, stud-
ies which have investigated these parameters could draw
no definite conclusions between age and increased risk of
femoral neck fracture or osteonecrosis after hip resurfac-
ing arthroplasty (24-27).

The Australian joint registry report for 2007, has shown

310



Papavasiliou and Villar

poorer implant survivorship for older patients and especially
for those older than 75 years (9.6% revised). In our study,
the patients from group | had a mean age of 64 years (range
60 to 73) and were only offered a hip resurfacing if they ful-
filled the criteria described.

We found significant and comparable QoL improvements
between our two groups after surgery. The maximum im-
provement was reached in all patients by the first post-op-
erative year, an improvement which was maintained at the
four-year follow-up.

A larger number of patients following the operation from
group | - 30 patients (71%) at one year and 29 patients
(70%) at four years - reached what they perceived as full
normality in comparison with group Il - 27 patients (65%)
at one year and 24 patients (58%) at four years. The mean

QoL scores though, were similar for both groups (Tab. VII).
This perhaps reflects the higher activity levels and demands
made by younger patients of their hip resurfacing arthro-
plasties.

Implant survival was similar for both groups at four years.
The one patient who required revision was from group | be-
cause of cup loosening and was revised to a large head
THR. Intraoperatively the femoral component was found
well fixed.

We thus conclude that in carefully selected active patients
aged 60 years and over, hip resurfacing arthroplasty pro-
vides significant and equal QoL improvement as it does for
those under this age with similar implant survival. For this
reason, age alone should not influence a surgeon’s deci-
sion to proceed with a hip resurfacing arthroplasty.

TABLE V - SURVIVAL DATA FOR THE HIP RESURFACING ARTHROPLASTIES FOR GROUP | (AGED =60 YRS)

Period (yrs) Number Censored Number Lost Survival rate Cumulative survival
at start at end for period (%) rate (%)

Oto1 42 0 42 0 100 100

1to2 42 0 42 0 100 100

2t03 42 0 42 1 97.62 97.62

3to4 4 0 41 0 97.62 97.62

TABLE VI - SURVIVAL DATA OF THE HIP RESURFACING ARTHROPLASTIES FOR GROUP Il (AGED <60 YRS)

Period (yrs) Number Censored Number Lost Survival rate Cumulative survival
at start atend for period (%) rate (%)

Oto1 42 0 42 0 100 100

1to2 42 0 42 0 100 100

2to3 42 0 42 0 100 100

3to4 42 0 42 0 100 100

TABLE VII - MEAN QOL SCORES (RANGE) OVER TIME FOR THE TWO GROUPS

Group | (aged =60 yrs)

Group Il (aged <60 yrs)

Pre-operative 0.927 (0.700 to 0.995)
Six weeks 0.982 (0.956 to 1.000)
Six months 0.996 (0.986 to 1.000)
One year 0.997 (0.972 to 1.000)
Four years 0.997 (0.995 to 1.000)

0.939 (0.700 to 0995)
0.979 (0.900 to 1.000)
0.992 (0.956 to 1.000)
0.997 (0.986 to 1.000)
0.996 (0.986 to 1.000)

QoL = quality of life.

311



QoL in different age groups after MoM hip resurfacing

Financial support: No benefits or funds were received in support
of the study.

Conflict of interest: None.

REFERENCES

10.

11.

12.

13.

14.

Danish Hip Arthroplasty Registry Annual Report 2006. Page
79. Available at: http://www.dhr.dk/annual_report.htm. Last
accessed November 10, 2008.

Swedish National Hip Arthroplasty Registry 2005. Page 15.
Available at: http://www.jru.orthop.gu.se. Last accessed
November 10, 2008.

National Joint Registry for England and Wales. 3rd Annual
Clinical Report. Available at: http://www.njrcentre.org.uk.
Last accessed November 10, 2008.

National Joint Replacement Registry - Australian
Orthopaedic Association 2007 Annual Report. Available at:
http://www.dmac.adelaide.edu.au/aoanjrr/aoanjrr.jsp. Last
accessed November 10, 2008.

National Institute for Health and Clinical Excellence.
Available at: http://www.nice.org.uk. Last accessed
November 10, 2008.

Steffen RT, Pandit HP, Palan J, et al. The five-year results of
the Birmingham Hip Resurfacing arthroplasty: an
independent series. J Bone Joint Surg Br 2008; 90: 436-41.
Bowling A. Measuring health. A review of quality of life
measurement scales. Buckingham, UK: Open University
Press; 1992.

Gartland JJ. Orthopaedic clinical research. Deficiencies in
experimental design and determinations of outcome. J Bone
Joint Surg Am 1988; 70: 1357-64.

Rosser RM, Watts VC. The measurement of hospital output.
Int J Epidemiol 1972; 1: 361-8.

Robinson AH, Palmer CR, Villar RN. Is revision as good as
primary hip replacement? A comparison of quality of life. J
Bone Joint Surg Br 1999; 81: 42-5.

Coast J. Reprocessing data to form QALYs. Br Med J 1992;
305: 87-90.

Chan CL, Villar RN. Obesity and quality of life after primary
hip arthroplasty. J Bone Joint Surg Br 1996; 78: 78-81.
Norman-Taylor FH, Palmer CR, Villar RN. Quality-of-life
improvement compared after hip and knee replacement. J
Bone Joint Surg Br 1996: 78: 74-7.

Amstutz HC, Beaulé PE, Dorey FJ, et al. Metal-on-metal
hybrid surface arthroplasty: two to six-year follow-up study.
J Bone Joint Surg Am 2004; 86: 28-39.

Address for correspondence:
A.V. Papavasiliou

The Wellington Hospital

St. John’s Wood

London NW8 9LE, UK
ppvsla@aol.com

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Treacy R, McBryde CW, Pynsent P. Birmingham Hip
Resurfacing arthroplasty: a minimum follow-up of five years.
J Bone Joint Surg Br 2005; 87: 167-70.

Daniel J, Pynsent PB, McMinn DJ. Metal-on-metal
resurfacing of the hip in patients under the age of 55 years
with osteoarthritis. J Bone Joint Surg Br 2004; 86: 177-84.
Back DL, Dalziel R, Young D, Shimmin A. Early results of
primary Birmingham Hip Resurfacings: an independent
prospective study of the first 230 hips. J Bone Joint Surg Br
2005; 87: 324-9.

Vail TP, Mina CA, Yergler JD, Pietrobon R. Metal-on-Metal
hip resurfacing compares favourably with a THA at 2 years
follow up. Clin Orthop Relat Res 2006; 452: 123-31.

Pollard TC, Baker RP, Eastaugh-Waring SJ, Bannister GC.
Treatment of the young active patient with osteoarthritis of
the hip. A five- to seven-year comparison of hybrid total hip
arthroplasty and metal-on-metal resurfacing. J Bone Joint
Surg Br 2006; 88: 592-600.

Hing CB, Back DL, Bailey M, Young DA, Dalziel RE, Shimmin
AJ. The results of primary Birmingham hip resurfacings at a
mean of five years. An independent prospective review of
the first 230 hips. J Bone Joint Surg Br 2007; 89: 1431-8.
Shimmin A, Beaulé PE, Campbell P. Metal-on-metal hip
resurfacing arthroplasty. J Bone Joint Surg Am 2008; 90:
637-54.

World Health Organisation. Highlights on health in the
United Kingdom. Available at: http://www.euro.who.int/
document/e88530.pdf. Last accessed November 10, 2008.
Brittan S. Time to index the retirement age. Financial Times
2003 Jan 17.

Little CP, Ruiz AL, Harding IJ, et al. Osteonecrosis in
retrieved femoral heads after failed resurfacing arthroplasty
of the hip. J Bone Joint Surg Br 2005; 87: 320-3.

Shimmin AJ, Back D. Femoral neck fractures following
Birmingham hip resurfacing: a national review of 50 cases. J
Bone Joint Surg Br 2005; 87: 463-4.

Shimmin AJ, Bare J, Back DL. Complications associated
with hip resurfacing arthroplasty. Orthop Clin North Am
2005; 36: 187-93, ix.

Steffen RT, Foguet PR, Krikler SJ, Gundle R, Beard DJ,
Murray DW. Femoral neck fractures after hip resurfacing. J
Arthroplasty 2008 (in press).

312




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


