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of Unicondylar Knee Arthroplasty in Patients with
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ABSTRACT

PURPOSE OF THE STUDY
The aim of this study was to evaluate and compare the functional outcomes and complication rates of patients in the mid-

term follow-up period when patients applied with medial unicondylar knee arthroplasty (UKA) were grouped according to
Body Mass Index (BMI) values

MATERIAL AND METHODS
The study included 125 patients applied with medial UKA between December 2013 and December 2017 because of

isolated medial compartment gonarthrosis and completed at least 2 years of follow-up. The patients were separated into
three groups: non-obese with a BMI < 30 kg/m2, obese with BMI of 30–39 kg/m2, and morbidly obese (BMI ≥ 40 kg/m2). The
implants used in all surgeries were cemented fixed-bearing implants. All patients were evaluated preoperatively with bilateral
orthoroentgenograms, and weight-bearing anteroposterior and flexed lateral knee X-rays. Postoperatively, bilateral or-
thoroentgenograms and weight-bearing anteroposterior and flexed lateral knee X-rays were taken. Pre- and post-operative
clinical outcomes were evaluated using the Knee Society Score (KSS), functional Knee Society Score (fKSS) Oxford Knee
Score (OKS) and Visual Analogue Scale (VAS).

RESULTS
The 125 study patients comprised 83 females and 42 males with a mean age of 54 years (range, 42–71 years). No

significant difference was determined between the three groups in respect of age, gender and side distribution (p > 0.05). In
all three groups, the fKSS, KSS, OKS and VAS values at the final follow-up examination were statistically significantly
improved compared to the preoperative values. No periprosthetic infection was determined in any patient throughout the fol-
low-up period. Revision surgery was applied for various reasons to 5 patients; 2 in the non-obese group, 2 in the obese
group, and 1 in the morbidly obese group. 

DISCUSSION
In the last 20 years, a general increase has been seen in the number of obese patients with knee osteoarthritis requiring

surgery. The increase in obesity represents an important worldwide public health problem. 

CONCLUSIONS
The results of this study suggest that obesity does not influence the middle term outcomes of UKA. The functional

outcome scores after surgery and improvement in these scores were comparable to patients with normal BMI.  

Key words: medial gonarthrosis, obesity, unicondylar knee arthroplasty.

INTRODUCTION

Unicondylar knee arthroplasty (UKA) is currently
the primary surgical treatment method for isolated medi-
al compartment osteoarthritis of the knee (25). Com-
pared to total knee arthroplasty (TKA), UKA has several
advantages such as less bone loss, a shorter stay in hos-
pital, and lower rates of infection and deep vein throm-
bosis (11, 16).  It also provides a high level of patient
satisfaction with a knee joint close to normal knee kine-
matics due to the preservation of the anterior cruciate
ligament (ACL), the posterior cruciate ligament (PCL)
and the patellofemoral joint (11, 16, 25). However, there

are also disadvantages of being a technique-dependent
operation with a long learning curve, and there are rel-
atively high rates of revision surgery (6, 18). 

In the first years when the technique was described,
the patient selection criteria for UKA were extremely
strict and obesity in patients was accepted as a con-
traindication(9, 10, 13).. According to the criteria
defined and popularised by Kozinn and Scott, patient
weight of >82 kg was accepted as a contraindication for
UKA with the concerns of early implant failure (13). The
first study investigating the effects of obesity on UKA
was by Heck et al. in 1993, in which it was reported that
much higher failure rates were seen in obese patients
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The implants used in all surgeries were cemented fixed-
bearing implants (Triathlon PKR Stryker®). The demo-
graphic data of the patients are shown in Table 1. All
patients were evaluated preoperatively with bilateral
orthoroentgenograms, and weight-bearing anteroposte-
rior and flexed lateral knee X-rays. Postoperatively,
bilateral orthoroentgenograms and weight-bearing
anteroposterior and flexed lateral knee X-rays were tak-
en. Pre- and post-operative clinical outcomes were eval-
uated using the Knee Society Score (KSS), functional
Knee Society Score (fKSS) Oxford Knee Score (OKS)
and Visual Analogue Scale (VAS). At the final follow-
up examination, a mini-questionnaire was completed by
the patients to determine patient satisfaction with the
operation. The mean follow-up period of the patients
was 51 months (range, 28–84 months). 

Statistical analysis
Data obtained in the study were analysed statistically

using SPSS vn. 20.0 software. Conformity of the data
to normal distribution was assessed with the Shapiro-
Wilk and Kolmogorov-Smirnov test. Descriptive statis-
tics, Chi-square analysis, variance analysis and the
Kruskal Wallis test were used. A value of p<0.05 was
accepted as statistically significant. 

RESULTS

Evaluation was made of 125 patients, comprising 83
females and 42 males with a mean age of 54 years (range:
42–71 years). Surgery was applied to 77 right knees and
48 left knees (1.6:1). The average BMI was 32.1 (range:
21–58.6). A total of 47 (37.6%)  patients were classified
as either normal weight or overweight, 46 (36.8%) as
obese and 32 (25.6%) as morbidly obese. No statistically
significant difference was determined between the nor-
mal-overweight, obese and morbidly obese groups in
respect of age, gender and operated side (p > 0.05).

In all three groups, the fKSS, KSS, OKS and VAS
values at the final follow-up examination were statisti-
cally significantly improved compared to the preopera-
tive values. No statistically significant difference was
determined between the groups in respect of the mean
functional scores at the final follow-up examination
(p>0.005) (Table 2). When the functional results were
evaluated, 37 patients had excellent results, 59 good, 22
fair, and 7 poor. The functional scores of the groups are
shown in Table 3. The results of the mini-questionnaire
completed by the 125 patients at the final follow-up
examination showed that 118 patients were satisfied
with the operation and 7 were dissatisfied. Of the 7

than non-obese patients (10). In a study by Deshmukh
and Scott in 2001, the application of UKA was not rec-
ommended for patients >90 kg (9). In addition, Berend
et al. reported early UKA failure in patients with a body
mass index (BMI) of 32 kg/m2 (2) . 

In recent years, the worldwide incidence of obesity
has greatly increased for reasons such as increased work
tempo, poor nutritional habits, and environmental fac-
tors (21). The World Health Organization (WHO) has
accepted obesity as a public health problem (3). Obesity
is known to be a major contributing risk factor for knee
osteoarthritis (12) and several large studies have shown
a direct correlation between obesity and osteoarthritis
(OA) of the knee (13–16). In recent years, many obese
and/or morbidly obese, middle-aged patients have start-
ed to present at orthopaedic polyclinics with knee
osteoarthritis. 

Recent reports of successful early and mid-term
results of UKA in obese patients have encouraged
orthopaedic surgeons to apply UKA to obese patients
(17, 18). In studies by Molloy and Affaloto,  successful
mid-term results were reported of UKA in obese patients
(15,1). In our clinic, UKA has been applied in recent
years to obese and even morbidly obese patients.

The aim of this study was to evaluate and compare
the mid-term functional outcomes and complication
rates of patients applied with medial UKA according to
BMI values.

MATERIAL AND METHODS

Approval for this study was granted by the hospital
Ethics Committee (01.07.2020-959). The study included
125 patients applied with medial UKA between Decem-
ber 2013 and December 2017 because of isolated medial
compartment gonarthrosis and who completed at least 2
years of follow-up. The patients included were those
with anteromedial knee arthritis other than inflammatory
etiologies. The criteria for UKA application were
defined as an intact cruciate ligament, full-thickness lat-
eral cartilage, flexion contracture <15° and fully cor-
rectable intra-articular varus deformity. Patients with
bicompartmental knee arthroplasty or lateral UKA were
excluded from this study. 

The height and weight of each patient were measured
and the body mass index (BMI) was calculated. The
patients were separated into three groups: non-obese
with BMI < 30 kg/m2 obese with BMI of 30–39 kg/m2,
and morbidly obese with BMI ≥ 40 kg/m2. All the oper-
ations were performed by two  experienced adult recon-
struction surgeons using a medial parapatellar approach.
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Table1. Demographic data of patients 

Demographic data Overweight (n = 47) Obese (n = 46) Morbidly obese (n = 32) p

Age (years) 52.28±3.89 54.52±4.50 53.03±3.51 0.068

Gender (male:female) 14:33 18:28 10:22 0.602

BMI (kg/m2) 26.61±1.71 33.32±2.09 44.02±6.29 0.000

BMI – body mass index
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patients who were dissatisfied, 5 were the patients
applied with revision surgery and the other 2 had poor
fKSS scores. 

No periprosthetic infection was determined in any
patient throughout the follow-up period. Revision sur-
gery was applied for various reasons to 5 patients. In all
the revisions, PCL-sacrificing TKA was applied. The

patients applied with revision surgery comprised 2 in the
non-obese group, 2 in the obese group, and 1 in the mor-
bidly obese group. In the morbidly obese patient, tibial
stem extension and a medial side baseplate 10mm wedge
were applied because of a large bone defect in the medial
tibial plateau. The details of the times and reasons for
revision are shown in Table 4. 

Table 2. Comparison of the VAS, KSS, fKSS, OKS  scores according to the BMI groups

Funtional outcome Overweight (n=47) Obese 
(n=46)

Severely obese 
(n=32)

p

KSS function

Pre-operative 33.04±5.70* 39.26±9.60* 32.25±7.17* 0.000

Post-operative 59.17±12.24* 66.80±10.61* 60.06±12.02 0.004

Change 26.13±8.59 27.54±13.24 27.81±13.31 0.741

fKSS function

Pre-operative 47.26±7.33 44.96±12.17 42.81±11.98 0.267

Post-operative 86.94±13.97 84.57±14.83 81.34±16.73 0.271

Change 39.68±14.06 39.60±13.84 38.53±15.25 0.930

VAS

Pre-operative 8.19±0.99 8.39±0.91 8.62±1.02 0.151

Post-operative 2.04±1.38 2.22±1.62 2.39±1.78 0.626

Change 6.15±1.49 6.17±1.69 6.23±1.87 0.974

OKS

Pre-operative 21.32±4.83 20.43±5.27 18.84±5.36 2.219

Post-operative 41.17±6.33 39.83±6.34 39.66±6.80 0.710

Change 19.85±5.67 19.39±7.00 20.81±7.22 0.643

n=125

P values were provided by ANOVA analysis, *shows statictical diffirences by using posthoc comparisons

Table 3. Functional scores according to the KSS

BMI

Normal-overweight Obese Morbidly obese

n % n % n %

Post KSS Excellent 13 28.3 15 31.9 9 28.1

Good 21 45.7 23 48.9 15 46.9

Fair 10 21.7 7 14.8 5 15.6

Poor 2 4.3 2 4.3 3 9.4

Total 46 100 47 100 32 100

Table 4. The time and reasons for revision surgery

Age Sex BMI Revision reason Revision time Revision implant

55 F 37.1 tibial loosening 30 Mo. PR. PCL subsituting TKA

50 F 40.3 tibial + femoral loosening 40 Mo. PR. PCL subsituting TKA

61 M 35.9 tibial component collapse 22 Mo. PR. PCL subsituting TKA

59 F 30.9 progression of osteoarthritis 26 Mo. PR. PCL subsituting TKA

57 F 28.4 persistant pain 16 Mo. PR. PCL subsituting TKA

Mo – months
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DISCUSSION

The increase in obesity represents an important
worldwide public health problem. Obesity has reached
epidemic proportions globally, with more than 1.9 bil-
lion overweight adults in 2014 according to the World
Health Organization and at least 600 million of those are
clinically obese (1). 

In the last 20 years, a general increase has been seen
in the number of obese patients with knee osteoarthritis
requiring surgery. Some surgeons are hesitant to apply
UKA to obese and morbidly obese patients because of
concerns of prosthesis survival, including early wear of
the polyethylene insert, early implant failure, and com-
ponent loosening (2, 3). 

The use of UKA has become more widespread as
excellent functional outcomes have been obtained even
in long-term follow- up, and it has significant advantages
compared to TKA. However, the weight or BMI of
patients undergoing UKA is still controversial in the lit-
erature. 

There are several studies in literature showing that
UKA is not successful in obese and morbidly obese
patients (2, 4, 9, 10). Berend et al reported a failure rate
of 40% in obese and morbidly obese patients followed
up for mean 40 months  (2). Therefore, it was suggested
that UKA patients with BMI >32 were associated with
reduced prosthesis survival. Similarly, Bonutti et al.
reported high revision rates in obese patients (4). As
a result of the increasing number of obese patients, there
has been a corresponding increase in the number of
patients applied with UKA worldwide. Positive results
started to be reported in current literature. Woo et al
found that obesity had no significant influence on the 2-
year outcomes of UKA (24).  In a 7-year follow-up peri-
od, which is one of the longest to have been reported in
literature, Cavaignac et al. found no correlation between
obesity and fKSS and KSS scores in 254 patients (5). In
a study by Molloy et al. in 2018, there was reported to
be no negative effect of obesity on UKA survival and
results (15). Encouraged by that study, UKA started to
be applied to obese and morbidly obese patients in our
clinic, and the mid-term results of this study were seen
to be consistent with the current literature. At the final
follow-up examination of the current study patients, no
statistically significant difference was determined
between the non-obese, obese and morbidly obese
groups in respect of functional results. It was even
observed that some patients in the morbidly obese group
were very highly satisfied with the operation. This was
attributed to morbidly obese patients having difficulty
in mobilisation preoperatively and then with the
decrease in pain postoperatively, they were able to per-
form daily life activities more comfortably.

The influence of obesity on the short- and midterm
outcomes of UKA appears to be independent of the pros-
thesis design. Naal et al. (17) and Xing et al. (22) found
no difference in the rate of prosthesis survival between
non-obese and obese patients undergoing fixed-bearing
UKA at a mean follow-up of 2 and 4.5 years, respec-

tively. Kuipers et al. also reported no difference between
non-obese and obese patients in respect of the survival
of mobile-bearing UKA, at a mean follow-up of 2.4
years (14). A fixed insert prosthesis was used in all the
current study patients and 94% survival was determined
after a mean follow-period of 51 months. 

The revision rates of UKA have been reported in lit-
erature to be slightly higher than those of TKA. This can
be attributed to the role of factors such as UKA being
a technique-dependent operation and the long learning
curve. In addition, if pain has not recovered in patients
who have been applied with UKA, even if there are no
radiological findings, this is thought to have a role in
making the decision more easily for revision with TKA
(20, 23, 25). The general evidence that there are high
revision rates in obese patients has started to change with
recently published studies (1, 15, 19). Revision was
applied for various reasons to 5 patients in the current
study. The revision rates in this study were similar in
both the obese and non-obese patients, which was
thought to be due to appropriate selection criteria and
the correct application of the technique. 

Although successful mid-term results in obese
patients have been reported in several recent studies, in
the study by Xu et al., which had the longest follow-up
period in literature, of the patients with good mid-term
results, there were slightly higher revision rates in obese
patients after follow-up of 10 years (23). Therefore,
uncertainty remains about long-term survival of pros-
theses in the obese/morbidly obese patient group.
Weight loss should be recommended to this patient
group in the postoperative period in respect of both pros-
thesis survival and preventing general comorbidities.

CONCLUSIONS

Limitations of this study can be considered to be the
relatively low number of patients, the retrospective study
design and that there was no long-term follow up. 

In conclusion, the results of this study suggest that
obesity does not influence the mid-term outcomes of
UKA. The functional outcome scores after surgery and
improvement in these scores were comparable to those
of patients with normal BMI.

Conflict of interest
The authors declare that they have no conflict of interest.

References

1. Affatato S, Caputo D, Bordini B. Does the body mass index
influence the long-term survival of unicompartmental knee pro-
stheses? A retrospective multi-centre study. Int Orthop.
2019;43:1365–1370.

2. Berend KR, Lombardi AV Jr, Mallory TH, Adams JB, Groseth
KL. Early failure of minimally invasive unicompartmental knee
arthroplasty is associated with obesity. Clin Orthop Relat Res.
2005;440:60–66. 

3. Blagojevic M, Jinks C, Jeffery A, Jordan KP. Risk factors for onset
of osteoarthritis of the knee in older adults: a systematic review and
meta-analysis. Osteoarthritis Cartilage. 2010;18:24–33.

302-306-Seyfettinoglu-AN  3.8.21  15:17  Stránka 305



306/ Acta Chir Orthop Traumatol Cech. 88, 2021, No. 4 ORIGINAL PAPER
PŮVODNÍ PRÁCE

4. Bonutti PM, Goddard MS, Zywiel MG, Khanuja HS, Johnson AJ,
Mont MA. Outcomes of unicompartmental knee arthroplasty stra-
tified by body mass index. J Arthroplasty. 2011;26:1149–1153. 

5. Cavaignac E, Lafontan V, Reina N, Pailhé R, Wargny M, Laffosse
JM,  Chiron P. Obesity has no adverse effect on the outcome of
unicompartmental knee replacement at a minimum follow-up of
seven years. Bone Joint J. 2013;95-B:1064–1068.

6. Cepni SK, Arslan A, Polat H, Yalçin A, Parmaksizoğlu AS. Mid-
term results of Oxford Phase 3 unicompartmental knee arthroplasty
in obese patients. Acta Orthop Traumatol Turc. 2014;48:122–
126.

7. Changulani M, Kalairajah Y, Peel T, Field RE. The relationship
between obesity and the age at which hip and knee replacement is
undertaken. J Bone Joint Surg Br 2008; 90: 360–363.

8. Cicuttini FM, Baker JR, Spector TD. The association of obesity
with osteoarthritis of the hand and knee in women: a twin study. J
Rheumatol 1996;23:1221–1226.

9. Deshmukh RV, Scott RD. Unicompartmental knee arthroplasty:
long-term results. Clin Orthop Relat Res. 2001;392:272–278.

10. Heck DA, Marmor L, Gibson A, Rougraff BT. Unicompartmental
knee arthroplasty. A multicenter investigation with long-term fol-
low-up evaluation. Clin Orthop Relat Res. 1993;286:154–159.

11. Jeschke E, Gehrke T, Günster C, Hassenpflug J, Malzahn J,
Niethard FU,  Schräder P, Zacher J, Halder A. Five-year survival
of 20,946 unicondylar knee replacements and patient risk factors
for failure: an analysis of German insurance data. J Bone Joint
Surg Am. 2016;98:1691–1698.

12. Jinks C, Jordan K, Croft P. Disabling knee pain – another conse-
quence of obesity: results from a prospective cohort study. BMC
Public Health 2006;6:258.

13. Kozinn SC, Scott R. Unicondylar knee arthroplasty. J Bone Joint
Surg Am. 1989;71:145–150.

14. Kuipers BM, Kollen BJ, Kaijser Bots PC, Burger BJ, van Raay
JJAM, Tulp NJA,  Verheyen CCPM. Factors associated with
reduced early survival in the Oxford phase III medial unicompartment
knee replacement. Knee. 2010;17:48–52.

15. Molloy J, Kennedy J, Jenkins C, Mellon S, Dodd C, Murray D.
Obesity should not be considered a contraindication to medial
Oxford UKA: long-term patient-reported outcomes and implant
survival in 1000 knees. Knee Surg Sports Traumatol Arthrosc.
2019;27:2259–2265.

16. Murray DW, Parkinson RW. Usage of unicompartmental knee ar-
throplasty. Bone Joint J. 2018;100-B:432–435.

17. Naal FD, Neuerburg C, Salzmann GM, Kriner M, von Knoch F,
preis S, Drobny T, Munzinger U. Association of body mass index
and clinical outcome 2 years after unicompartmental knee arthro-
plasty. Arch Orthop Trauma Surg. 2009;129:463–468.

18. Newman J, Pydisetty RV, Ackroyd C. Unicompartmental or total
knee replacement: the 15-year results of a prospective randomised
controlled trial. J Bone Joint Surg Br. 2009;91:52–57.

19. Plate JF, Augart MA, Seyler TM, Bracey DN, Hoggard A, Akbar
M, Jinnah RH, Poehling GG. Obesity has no effect on outcomes
following unicompartmental knee arthroplasty. Knee Surg Sports
Traumatol Arthrosc. 2017;25:645–651.

20. Polat AE, Polat B, Gürpınar T, Çarkçı E, Güler O. The effect of
morbid obesity (BMI ≥ 35 kg/m2) on functional outcome and
complication rate following unicompartmental knee arthroplasty:
a case-control study. J Orthop Surg Res. 2019;14:266.

21. Swinburn B, Dietz W, Kleinert S. A Lancet Commission on
obesity. Lancet. 2015;386:1716–1717.

22. Xing Z, Katz J, Jiranek W. Unicompartmental knee arthroplasty:
factors influencing the outcome. J Knee Surg. 2012;25:369–373.

23. Xu S, Lim WJ, Chen JY, Lo LL, Chia SL, DTay DKJ, Hao Y,  Yeo
SJ. The influence of obesity on clinical outcomes of fixed-bearing
unicompartmental knee arthroplasty: a ten-year follow-up study.
Bone Joint J. 2019;101-B:213–220.

24. Woo YL, Chen JY, Lai MC, Tay DK, Chia SL, Lo NN, Yeo SJ.
Does obesity influence early outcome of fixed-bearing unicom-
partmental knee arthroplasty? J Orthop Surg (Hong Kong).
2017;25:1–5.

25. Van der List JP, Chawla H, Zuiderbaan HA, Pearle AD. The role
of preoperative patient characteristics on outcomes of unicom-
partmental knee arthroplasty: a meta-analysis critique. J Arthroplasty.
2016;31:2617–2627.

Corresponding author:
Fırat Seyfettinoğlu, MD, Assoc. Prof.
Adana City Training and Research Hospital
Orthopedics and Traumatology Clinics
Adana, Turkey 
E-mail: firatseyf@yahoo.com

302-306-Seyfettinoglu-AN  3.8.21  15:17  Stránka 306



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.32000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 100
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.32000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE <>
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


