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Abstract The aim of this study was to assess medium term
results of patellar resurfacing in total knee arthroplasty,
specifically looking at anterior knee pain, patellofemoral
function and need for reoperation. A prospective cohort
study was conducted with patients undergoing staged
bilateral knee arthroplasty with the patella being resurfaced
only on one side. This was due to change in the clinical
practice of the senior author. Sixty patients were reviewed
clinically and radiologically on a regular basis. The surgery
was either performed or supervised by the senior author in
all cases. All patients received the cemented press-fit
condylar© prosthesis. The Knee Society clinical rating
system was used. Scores were recorded pre-operatively and
post-operatively at three months, one year, two years and
three yearly thereafter. The mean age of patients in the
study group was 75 years (range: 62–89 years). There were
42 women and 18 men in the study. The mean duration of
follow-up was 4.5 years (range: 2–12 years). There was no
significant difference in the pre-operative scores in both
groups. There were significantly better scores (p<0.05) on
the resurfaced side as compared to the non-resurfaced side
at final follow-up. No revision was carried out for

patellofemoral complications on the resurfaced side. Four
patients required revision in the form of patellar resurfacing
on the non-resurfaced side for persistent anterior knee pain.
Patellar resurfacing is recommended in total knee arthro-
plasty for better functional outcome with regards to anterior
knee pain and patellofemoral function.

Introduction

Osteoarthritis (OA) is a chronic disease process affecting
synovial joints, particularly large weight-bearing joints. OA
of the knee is a disabling condition. Total knee arthroplasty
(TKA) has proven to be a very successful operation in
relieving pain and improving function. Various prostheses
have been used for TKA. However, the posterior cruciate-
retaining prosthesis is still most widely used. Patellar
resurfacing has been and still is a matter of debate in
TKA. The early implants for TKA were not designed for
patellar resurfacing. High rates of persistent anterior knee
pain following early implants along with other complica-
tions such as dislocation, subluxation and maltracking were
attributed to the patellofemoral joint. This led to the
development of tricompartmental replacements that allowed
patellar resurfacing [1, 2].

However, there seems to be lack of consensus regarding
patellar resurfacing among orthopaedic surgeons. In gener-
al, orthopaedic surgeons performing TKA can be organised
into three groups as to how they address the patella: non-
resurfacers, universal resurfacers and selective resurfacers.
The primary advantages of resurfacing the patella are that it
pre-empts future concerns regarding symptomatic arthritis
of the patellar articular surface and may provide lower rates
of reoperation and anterior knee pain [3–6]. The primary
advantages of non-resurfacing are that it avoids future

K. Patel
Trauma and Orthopaedics, Wrightington Hospital,
Hall Lane,
Appley Bridge, Wigan WN6 9EP, UK

V. Raut
Orthopaedic Surgery, Wrightington Hospital,
Hall Lane,
Appley Bridge, Wigan WN6 9EP, UK

K. Patel (*)
10, The Pennines,
Fulwood, Preston PR2 9 GB, UK
e-mail: drkuntal@yahoo.com

International Orthopaedics (SICOT) (2011) 35:349–353
DOI 10.1007/s00264-010-1063-z



problems with the prosthetic patella such as loosening and
fracture [3–6].

Some studies favour patellar resurfacing [7–9] due to
lower incidence of anterior knee pain and better patellofe-
moral function. Other studies have shown worse results
following patellar resurfacing [10, 11]. However, some
studies have reported that resurfacing the patella has similar
pain and function scores as compared to non-resurfaced
patella in TKA [12–14]. In a published decision analysis, the
revision rate following primary TKA for patellofemoral
problems was 2.8% for resurfaced patella [8] as compared to
7.2% for non-resurfaced patella [8]. Hence, the authors
favoured patellar resurfacing.

Thus, the decision regarding patellar resurfacing in TKA
is still an unsolved problem.

Patients and methods

We reviewed the results of bilateral staged TKA in 65 patients
(130 knees), performed consecutively as a part of prospective
study. Five patients had died before the minimum 24 months
follow-up, and hence were excluded from the study. The
remaining 60 patients were reviewed clinically and radiolog-
ically on a regular basis. None of the patients were lost to
follow-up. Ethics Committee approval was taken from the
regional Ethics Committee. Consent was obtained from all
patients prior to participation in the study.

Inclusion criteria consisted of all patients undergoing
staged bilateral TKA under the care of the senior author and
having patellar resurfacing only on one side. Patients with
severe co-morbidities, symptomatic arthritis in hip or back
or feet and previous hip arthroplasty were excluded from
the study. A minimum follow-up of 24 months was an
essential criterion for inclusion in the study. Patients were
recruited from 1993 to 2005.

All procedures were carried out or supervised by the
senior author (V.R.). A midline skin incision and medial
parapatellar approach was used in all cases. All patients
received a press-fit condylar (PFC)© prosthesis inserted
with CMW 1 cement. Size-specific anatomical femoral and
tibial components were used. The patella was resurfaced in
all cases performed up to the year 1999, whereas the patella
was not resurfaced in any case after year 2000. The change
of practice was made by the senior author (V.R.) based on a
review of the literature at the time as well as a review of
practice of other colleagues within the trust. Selective
resurfacing was not done in any case. A cemented all
polyethylene three peg oval patellar button component was
used in cases with patellar resurfacing. Cases in which the
patella was not resurfaced were treated by patellaplasty
consisting of osteophyte removal and patellar rim cautery to
provide partial denervation. Patellofemoral tracking was

assessed in all cases after trial component insertion as well
as after implantation of definitive implants. Need for lateral
release was assessed. One deep drain was used in all cases,
and was removed at 24 hour post-operatively. No brace was
used post-operatively and patients were encouraged to
commence physiotherapy soon after the surgery.

Intra-operative details including tourniquet time, status
of articular surface and blood loss were recorded in all
cases. Complications (if any) during the immediate post-
operative period or subsequent follow-up were noted and
carefully documented.

Patients were followed up post-operatively at six weeks,
three months, one year, two years and three yearly
thereafter. All patients were assessed using the Knee
Society clinical rating system.

Pre-operative and post-operative evaluation was per-
formed by an independent examiner (K.P.), using the Knee
Society clinical rating system [15] which consists of a
100-point scale for knee score and 100-point score for
function score. The knee score has points for pain (50),
range of motion (25) and stability (25). The function score
has points for walking ability (50) and stair climbing
ability (50).

In addition to this clinical evaluation and scoring,
patients were asked to evaluate their subjective preference,
their ability to climb stairs and presence or absence of
anterior knee pain. If a patient had persistent knee pain,
further details were collected including the location as well
as severity.

Standard weight-bearing anteroposterior (AP) and lateral
and skyline views were taken in all cases pre-operatively,
immediately post-operatively and at three months, one year
and three yearly thereafter. X-rays were evaluated for
component loosening, wear and patellofemoral problems
including fracture or loosening of resurfaced patella,
subluxation and wear of non-resurfaced patella.

Statistical analysis

SPSS version 13.0 was used for statistical analysis. An
unpaired t test was used to compare pre-operative and post-
operative scores of two sides. An unpaired t test was also
used to compare tourniquet time and blood loss between the
two groups. The Mann-Whitney U test was used to assess
non-parametric data including need for lateral release and
preference for one knee over the other.

Results

The mean age of patients in the study group was 75 years
(range: 57–93 years). There were 42 women and 18 men in
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the study. The mean height was 166 cm (range: 150–182 cm),
mean weight was 78 kg (range: 54–98 kg), mean duration of
follow-up on the resurfaced side was 7.5 years (range:
5–12 years) and mean duration of follow-up on the non-
resurfaced side was 4.5 years (range: 2–6 years).

The pre-operative diagnosis was primary OA in 45
patients, secondary OA in five patients and rheumatoid
arthritis in ten patients. None of these patients had a
previous high tibial osteotomy. The cruciate-retaining
press-fit condylar (PFC)© prosthesis was used in all cases.
Arthritic changes were noted on the patella at the time of
surgery and graded according to the Outerbridge classifi-
cation [16]. Results are summarised in Table 1.

Lateral release was required for three cases in patella
retaining knees and required in one case in patellar
resurfacing knees. No intra-operative complications were
noted in any patient. There was no significant difference in
the intra-operative factors between the two groups. Values
are outlined in Table 2.

There was no significant difference in pre-operative
knee scores between the two sides as shown in Table 3.
The mean Knee Society knee score at final follow-up was
88 for the tricompartmental TKA group with a range of
70–94. The mean Knee Society knee score at final follow-
up was 76 for the bicompartmental TKA group with a
range of 60–86. The mean Knee Society function score at
final follow-up was 80 (range: 70–92) in the tricompart-
mental TKA group and 68 (range: 55–86) in the
bicompartmental TKA group. There were significantly
better scores (p<0.05) on the resurfaced side as compared
to the non-resurfaced side at final follow-up. The mean
post-operative range of motion was 110° (range: 95–130°)
for the tricompartmental TKA and 108° (range: 90–125°)
for the bicompartmental TKA.

Persistent anterior knee pain was noted in six patients on
the non-resurfaced side, whereas two patients reported such
pain on the resurfaced side. Both patients with pain on the
resurfaced side had minimal symptoms and did not need any
surgery. Two of six patients with persistent pain on the non-
resurfaced side did not have symptoms severe enough to
justify further surgery. However, four patients underwent
revision in the form of patellar resurfacing, of which three

patients noted marked improvement, and one patient noted
minimal improvement after the surgery. Two of these four
patients underwent revision between six and 12 months and
the remaining two patients between 12 and 18 months after
the index operation. None of these six patients (painful non-
resurfaced side) had symptoms or signs of instability or
patellofemoral maltracking as a contributing factor to knee
pain. This was evaluated both clinically and radiologically.
One of these cases had grade 2 arthritis of the patella, four of
these cases had grade 3 arthritis and one case had grade 4
arthritis. Four of these cases which were revised included
three cases with grade 3 arthritis and one case with grade 4
arthritis.

Post-operative complications included urinary retention in
two patients, which resolved with catheterisation followed by
trial without catheterisation. Pseudo-obstruction was noted in
one patient, which was treated non-operatively by a period of
active monitoring and dietary restriction. Superficial redness
around the wound was noted in two patients in the early post-
operative period. These patients were successfully treated
with a one week course of oral antibiotics with no evidence of
infection during further follow-up.

With regards to subjective preference, all patients were
asked if they felt one knee ‘felt better’ than the other: Ten
patients expressed no preference, 41 patients preferred the
knee with resurfaced patella and nine patients preferred the
knee with non-resurfaced patella (p<0.001). Pre-operative
and post-operative scores at final follow-up in both groups
are mentioned in Table 3.

Radiological evaluation revealed a mean pre-operative
mechanical axis of −2° (varus). Eight knees had valgus
alignment >10°. Five knees with valgus alignment were
in the non-resurfaced group, whereas three knees were in
the resurfaced group. Post-operative patellar tracking was
satisfactory in all cases as assessed in axial view. No
intra-operative complications were noted related to
patellar resurfacing. However, radiolucency at the bone-
cement interface was noted in relation to the patellar
button in two patients. This was monitored by regular
follow-up radiographs, which did not show progressive
loosening at the final follow-up. Moreover, both these
patients were asymptomatic and hence no further opera-
tive intervention was required. None of the cases required

Table 1 Grade of patellar arthritis at the time of surgery

Knee arthroplasty with
patellar resurfacing

Knee arthroplasty without
patellar resurfacing

Grade 1 4 6

Grade 2 8 7

Grade 3 35 32

Grade 4 13 15

Table 2 Intra-operative parameters at the time of knee arthroplasty

Knee arthroplasty with
patellar resurfacing

Knee arthroplasty
without patellar
resurfacing

Tourniquet time 76 min (60–90 min) 70 min (58–86 min) p>0.05

Blood loss 80 ml (60–100 ml) 78 ml (62–90 ml) p>0.05

Lateral release 1 3 p>0.05
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revision knee arthroplasty for loosening of femoral or
tibial components.

Discussion

TKA is one of the most commonly performed operations in
adult reconstructive surgery. Three different approaches
exist amongst orthopaedic surgeons with regards to patellar
resurfacing: non-resurfacing, universal resurfacing and
selective resurfacing.

Resurfacing is associated with good clinical outcome,
but is associated with a small risk of patella fracture or need
for patellar revision in the future [4–6]. Salvage for this
problem includes further resurfacing or resection arthro-
plasty in cases with poor bone quality [18]. Non-
resurfacing of the patella may prevent such complications,
but is associated with a higher rate of anterior knee pain and
subsequent operation [4–6]. The decision to resurface the
patella is subjective. The current literature on patellar
resurfacing in TKA has failed to show clear superiority of
patellar resurfacing or not resurfacing [4–6]. As suggested
by different authors, selective patellar resurfacing [14, 17]
could increase the rate of satisfactory outcome, but
selection criteria remain unclear and often subjective.

Barrack et al. [12] concluded that there was an approxi-
mately equal likelihood of developing anterior knee pain
post-operatively regardless of whether patellar resurfacing is
done, whereas Waters and Bentley [19], Wood et al. [20] and
Badhe et al. [21] found that the resurfaced patella performed
better. Reoperations for patellofemoral problems, anterior
knee pain and pain during stair climbing occurred less
frequently with the resurfaced patella [19–21].

The exact time line for the development of anterior knee
pain following TKA is not known. However, Waters and
Bentley [19] reported that anterior knee pain developed
within 18 months in their series. Results from our study
concur with this finding.

A recent decision analysis study reported an average
incidence of anterior knee pain for the non-resurfaced
patients of 26%, compared to an average incidence of 12%

for the resurfaced patients [8]. The average reoperation rate
for non-resurfaced patients was 7.2% compared to 2.8% for
the resurfaced patients [8]. Results from our study show an
incidence of anterior knee pain of 10% on the non-
resurfaced side and 3.3% on the resurfaced side. Overall
incidence of pain was lower in our study as compared to
other studies, but was still higher on non-resurfaced knees
as compared to resurfaced knees. Overall incidence of
reoperation in our study was 6.7% in non-resurfaced knees
as compared to 0% in resurfaced knees. Thus, results from
our study are in keeping with the published evidence of
reduced anterior knee pain and reoperation in patients with
resurfaced patella.

Confounding variables such as surgeons with varying
degrees of experience, variations due to different prosthetic
designs on the femoral and the patellar side, different
techniques regarding the retained patella, variable degree of
arthritis of the patella, variable initial diagnosis and differ-
ences between different population groups add difficulties
in the interpretation of the results of various studies. Our
study decreases the effect of confounding variables, since
the study included patients with staged bilateral TKA. The
surgical technique of the senior author (V.R.) has remained
the same over the years, thereby eliminating variable
surgical technique and skills as a confounding variable.
One limitation of the study is the difference in the duration
of follow-up of the non-resurfaced side, which is less as
compared to the resurfaced side. However, most studies
have reported that anterior knee pain develops early
following TKAwithin the first 18 months. Hence, the variable
duration of follow-up should not affect the interpretation of
the results [4–6, 18]. Another limitation of the study is
recollection bias, since patients may have forgotten the tough
times associated with the first knee and may have higher
expectations from the second knee. Efforts were made to
minimise this by collecting all the data as well as scores from
the patients prospectively over the years.

Our results show advantages in resurfacing the patella
during TKA to reduce the incidence of anterior knee pain
and need for reoperation. Hence, we recommend resur-
facing of the patella at the time of primary TKA.

Pre-operative
Knee Society
knee score

Knee Society knee
score at final
follow-up

Pre-operative
Knee Society
function score

Knee Society
function score at
final follow-up

Knee replacement
with patellar
resurfacing

44 88 40 80

Knee replacement
without patellar
resurfacing

46 76 42 68

p>0.05 p<0.05 p>0.05 p<0.05

Table 3 Knee Society scores

352 International Orthopaedics (SICOT) (2011) 35:349–353



References

1. Insall JN, Ranawat CS, Aglietti P, Shine J (1976) A comparison of
four models of knee-replacement prostheses. J Bone Joint Surg
Am 58:754–765

2. Jones EC, Insall JN, Inglis AE, Ranawat CS (1979) GUEPAR
knee arthroplasty results and late complications. Clin Orthop Relat
Res 140:145–152

3. Scott RD, Reilly DT (1980) Pros and cons of patellar resurfacing
in total knee replacement. Orthop Trans 4:328

4. Forster MC (2004) Patellar resurfacing in total knee arthroplasty
for osteoarthritis: a systematic review. Knee 11:427–430

5. Nizard RS, Biau D, Porcher R, Ravaud P, Bizot P, Hannouche D,
Sedel L (2005) A meta-analysis of patellar replacement in total
knee arthroplasty. Clin Orthop Relat Res 432:196–203

6. Pakos EE, Ntzani EE, Trikalinos TA (2005) Patellar resurfacing in
total knee arthroplasty. A meta-analysis. J Bone Joint Surg Am
87:1438–1445

7. Boyd AD Jr, Ewald FC, Thomas WH, Poss R, Sledge CB (1993)
Long-term complications after total knee arthroplasty with or without
resurfacing of the patella. J Bone Joint Surg Am 75:674–681

8. Helmy N, Anglin C, Greidanus NV, Masri BA (2008) To resurface
or not to resurface the patella in total knee arthroplasty. Clin
Orthop Relat Res 466(11):2775–2783

9. Garneti N, Mahadeva D, Khalil A, McLaren CA (2008) Patellar
resurfacing versus no resurfacing in Scorpio total knee arthro-
plasty. J Knee Surg 21(2):97–100

10. Barrack RL, Matzkin E, Ingraham R, Engh G, Rorabeck C (1998)
Revision knee arthroplasty with patella replacement versus bony
shell. Clin Orthop Relat Res 356:139–143

11. Rand JA (1994) The patellofemoral joint in total knee arthro-
plasty. J Bone Joint Surg Am 76:612–620

12. Barrack RL, Bertot AJ, Wolfe MW, Waldman DA, Milicic M,
Myers L (2001) Patellar resurfacing in total knee arthroplasty. A
prospective, randomized, double-blind study with five to seven
years of follow-up. J Bone Joint Surg Am 83:1376–1381

13. Barrack RL, Wolfe MW, Waldman DA, Milicic M, Bertot AJ,
Myers L (1997) Resurfacing of the patella in total knee
arthroplasty. A prospective, randomized, double-blind study. J
Bone Joint Surg Am 79:1121–1131

14. Keblish PA, Varma AK, Greenwald AS (1994) Patellar resurfac-
ing or retention in total knee arthroplasty. A prospective study of
patients with bilateral replacements. J Bone Joint Surg Br 76:930–
937

15. Insall JN, Dorr LD, Scott RD, Scott WN (1989) Rationale of the
Knee Society clinical rating system. Clin Orthop Relat Res
248:13–14

16. Outerbridge RE (1961) The etiology of chondromalacia patellae. J
Bone Joint Surg Br 43-B:752–757

17. Fern ED, Winson IG, Getty CJ (1992) Anterior knee pain in
rheumatoid patients after total knee replacement. Possible selec-
tion criteria for patellar resurfacing. J Bone Joint Surg Br 74:745–
748

18. Lavernia CJ, Alcerro JC, Drakeford MK, Tsao AK, Krackow KA,
Hungerford DA (2009) Resection arthroplasty for failed patellar
components. Int Orthop 33(6):1591–1596

19. Waters TS, Bentley G (2003) Patellar resurfacing in total knee
arthroplasty. A prospective, randomized study. J Bone Joint Surg
Am 85-A:212–217

20. Wood DJ, Smith AJ, Collopy D, White B, Brankov B, Bulsara
MK (2002) Patellar resurfacing in total knee arthroplasty: a
prospective, randomized trial. J Bone Joint Surg Am 84-A:187–
193

21. Badhe N, Dewnany G, Livesley PJ (2001) Should the patella be
replaced in total knee replacement? Int Orthop 25(2):97–99

International Orthopaedics (SICOT) (2011) 35:349–353 353


	Patella in total knee arthroplasty: to resurface or not to—a cohort study of staged bilateral total knee arthroplasty
	Abstract
	Introduction
	Patients and methods
	Statistical analysis
	Results
	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200037000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003000200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


