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 MANAGEMENT FACTORIALS IN PRIMARY TOTAL KNEE ARTHROPLASTY
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Objectives
Unicompartmental knee arthroplasty (UKA) is a potential treatment for isolated bone on 
bone osteoarthritis when limited to a single compartment. The risk for revision of UKA is 
three times higher than for total knee arthroplasty (TKA). The aim of this review was to 
discuss the different revision options after UKA failure.

Materials and Methods
A search was performed for English language articles published between 2006 and 2016. 
After reviewing titles and abstracts, 105 papers were selected for further analysis. Of these, 
39 papers were deemed to contain clinically relevant data to be included in this review.

Results
The most common reasons for failure are liner dislocation, aseptic loosening, disease 
progression of another compartment and unexplained pain. 

UKA can be revised to or with another UKA if the failure mode allows reconstruction of 
the joint with UKA components. In case of disease progression another UKA can be added, 
either at the patellofemoral joint or at the remaining tibiofemoral joint. Often the 
accompanying damage to the knee joint doesn’t allow these two former techniques 
resulting in a primary TKA. In a third of cases, revision TKA components are necessary. This 
is usually on the tibial side where augments and stems might be required.

Conclusions
In case of failure of UKA, several less invasive revision techniques remain available to obtain 
primary results. Revision in a late stage of failure or because of surgical mistakes might ask 
for the use of revision components limiting the clinical outcome for the patients.

Cite this article: Bone Joint J 2017;99-B(1 Supple A):65–9.

Unicompartmental knee arthroplasty (UKA) is
a surgical option in the management of osteo-
arthritis (OA) of the knee limited to one com-
partment.1 Most often this is the medial
compartment, but in 10% of cases the lateral
compartment is involved.2 Clinical outcomes
of UKA are promising but survivorship with
revision as an endpoint is not. Registry results
show that UKA are revised three times more
often and much earlier than total knee arthro-
plasties (TKA).3-5 The reasons for this can be
either obvious technical mistakes made by low
volume UKA surgeons, performing often less
than 15 UKAs per year 6,7 or the belief of the
revising surgeon that coversion of a UKA to
TKA is simple, easy and comparable to a pri-
mary TKA, thereby potentially reducing the
threshold for such a conversion.7

The most common failure modes for UKA are
instability, progression of disease to another com-
partment/compartments and aseptic loosening of

the tibial component. Along with revision for
unexplained pain and infection, these are the
frequent reasons for revision.8,9 Revision for
unexplained pain often leads to more pain
after a new and more invasive surgical proce-
dure.3,10

If revision is necessary, several technical options
are available. The type of implant required to
obtain a satisfactory surgical result should be
based on the failure mode, the observed damage/
deficiency of bone and the condition of the
patient.11,12 A less invasive surgery might be advis-
able in older patients with multiple comorbidities
compared to younger and healthier patients.13,14

The aim of this review was to study the differ-
ent surgical options available to obtain a primary
result after conversion of UKA to a TKA.

Materials and Methods
We performed an extensive Preferred Reporting
Items for Systematic Review and Meta-
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Analyses (PRISMA)15 compliant search in March 2016
using PubMed, Embase research and Google scholar, look-
ing for English language articles published between 2006
and 2016. The search terms used were “unicompartmental
knee arthroplasty”; “unicompartmental knee replace-
ment”; “revision knee arthroplasty”; “failure of unicom-
partmental knee arthroplasty”. We reviewed the list of titles
and selected all papers with relevant abstracts. This search
led to 3208 citations for initial assessment. After reviewing
titles and abstracts, 105 papers were selected for further
analysis. Of these, 39 papers were deemed to contain clini-
cally relevant data to be included in this review.

Discussion
Revision of UKA to UKA. This type of revision is rare. In the
literature this is mostly reported as either case reports or
case series.12,16-18 The following scenarios can be consid-
ered. Liner change could be an option in case of mobile
bearing dislocation with revision to a thicker polyethyl-
ene.19 Another case would be with isolated polyethylene
wear, diagnosed early, and revised before metal-on-metal
wear or osteolysis could occur (Fig. 1). Lunebourg et al20

described their results for isolated liner exchange in well-
fixed metal-backed fixed-bearing UKA. A total of 20
medial UKAs revised at mean of 8.2 standard deviation (SD)
2.6 years were clinically assessed.20 In total, 79% of
patients were enthusiastic or satisfied and a survival rate of
71% (SD 15%) considering revision for any reason was
obtained at 12 years.20 UKA to UKA can also be performed
in case of early aseptic loosening of a single component.17

Epinette et al21 were able to revise 36 out of 425 (8.5%)
UKAs to another UKA. They also found a re-revision rate
of 8% due to aseptic loosening in this revised group. At
eight years follow-up, clinical outcome for the UKA to
UKA revision group was satisfactory with high Knee Soci-
ety Scores.21 Analysis of the Australian Joint Registry by

Hang et al22 found that UKA is better revised to TKA than
to another UKA with a much lower re-revision rate.
Surgery with addition of another UKA. The most common
type of this surgery is a combination of a medial UKA with
patellofemoral arthroplasty (PFA) or combination of
medial and lateral UKA. The former indication exists as a
result of the progression over time of existing patellofemo-
ral (PF) disease or the development of lateral PF arthritis
due to trochlear dysplasia. The latter indication is related to
disease progression of the lateral compartment as a result of
overcorrection of limb alignment. This is most often due to
overstuffing of the extension gap. The fear of polyethylene
dislocation in mobile-bearing UKA can lead to the develop-
ment of this complication in the less experienced surgeon.
In these cases, another UKA can still be implanted realign-
ing the lower limb and correcting osteoarthritis in the to-
be-treated compartment.23

Rolston and Moore24 published a case where a lateral
UKA was converted into a tricompartimental joint replace-
ment with retention of both cruciates. A bicompartmental
implant (Deuce; Smith & Nephew, Memphis, Tennessee)
was added for disease progression leading to satisfactory
results for the patient.
Conversion to a primary TKA. If bicompartmental disease
progression occurs, conversion to a primary TKA can be
perfomed. Either a cruciate retaining (CR) or postero-
stabilised (PS) implant can be used. In cases where the tibial
cut in the UKA was conservative, further bone cuts for a
TKA can make the implantation of a primary TKA possi-
ble. Often this is possible in a well-executed UKA that pre-
sents with infection, early aseptic loosening or unidentified
pain.

Khan et al25 found that 78% of conversions from UKA
to TKA could be performed with CR implants. In 8% of
cases they needed revision components in particular tibial
stems with or without tibial augments.

Craik et al11 observed a 5.3% revision rate at 25 months
for UKAs performed at their institution. The most common
reasons for revision were aseptic loosening and progression
of osteoarthritis. Of the converted UKAs, 34% of patients
needed a conversion to a revision type of TKA with aug-
ments, stems or bone grafts.11 Robb et al26 found the same
revision rate of 5% at a mean of three years. In 67% of
cases, primary components could be used. In 33% revision
components were needed with the majority on the tibial
side. Sierra et al27 also found a re-revision rate after revision
TKA from UKA of 4.5% at an average of 75 months fol-
lowing UKA. They observed at this time after surgery asep-
tic loosening of components (55%) and disease progression
(34%) as the most common reasons for failure. Polyethyl-
ene wear (4%) and infection (3%) were rare.27 Saldanha et
al28 found the same causes of failure for the mobile UKA.

Leta et al29 analysed the outcomes of UKA after aseptic
revision to TKA (n = 578) in the Norwegian Arthroplasty
Register and compared them to revision of TKA to TKA
(n = 768). The overall rate of revision (UKA to TKA, 12%

Fig. 1

Shows failure of polyethylene
and therefore potential indica-
tion for isolated polyethylene
exchange.
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and TKA to TKA, 13%) was comparable with a ten year
survival of 82% and 81% respectively. The risk of re-revi-
sion was two times higher for TKA to TKA in patients over
70 years old (risk ratio (RR) 2.2). The reasons for re-
revision of UKA to TKA group and for TKA to TKA group
were tibial loosening (28% versus 17%), pain alone (22%
versus 12%), instability (19% versus 19%) and deep infec-
tion (16% versus 31%, RR 2.2) repectively. The observed
diferences were not significant except for deep infection
which was significantly higher for the TKA to TKA group
(RR 2.2, p = 0.03) The surgical revision procedure took
more time for TKA to TKA revision (mean 150 minutes
versus 114 minutes) and required more stems (58% versus
19%) and more constraint (27% versus 9%).29

Cerciello et al30 showed that the medial bone loss after
failed medial UKA can be grafted with autograft coming
from the lateral tibial plateau. In these cases primary TKA
components can be used.

Unexplained pain is a major cause for conversion from
UKA to TKA and if removal of components is performed
conservatively, primary TKA components can be used. The
hazard ratio for conversion of UKA for unexplained pain is
6.76 compared to TKA.3 However Kerens et al10 showed
that surgery for unexplained pain leads more often to
unsatisfactory results after surgery.
Conversion to a TKA using revision components. A revision
TKA (rTKA) with stems and augments might be necessary
when converting a UKA that presents with osteolysis.
Reconstruction with a metal augment will help restore the
joint line to the primary level of the contralateral side. The
augment usually needs a stem extension because of limited
contact to the cut surface of bone. The distal segment of
bone is often sclerotic and hard limiting cement inter-
digitation. The femoral side can often be reconstructed with

a primary component and autograft to fill the contained
defects.31 Osteolysis is not always present and revision
components might be necessary as a result of technical mis-
takes at the index surgery. It can be secondary to excessive
varus, excessive posterior slope or due to a downsized tibial
tray having no cortical support resulting in subsidence and
bone loss (Fig. 2). Medial bone loss can also occur at the
time of component removal or in the presence of a tibial
keel.30

Since both the posterior and anterior cruciate ligaments
are intact, a UKA can most often be converted to a PS TKA
without the need for more constraint. Increased constraint
to the level of a condylar constrained knee will only be nec-
essary if important gap mismatches exist. Sarraf et al32

found that constraint was necessary in 4.2% of UKA to
TKA conversion, while this was only necessary for 2% of
primary TKAs. UKA to TKA conversion was accompanied
by the use of thicker polyethylenes (12 mm instead of 10
mm).32 Rancourt et al33 also observed the need for thicker
polyethylenes and found lower Western Ontario and
McMaster Universities Arthritis Index scores and techni-
cally, a more difficult procedure. Wynn Jones et al34

observed that UKA to TKA conversion with a thicker poly-
ethylene was related to the initial polyethylene thickness of
the UKA and that these thicker polyethylene cases more
often needed an augment or a stem.

Lunebourg et al12 compared surgical characteristics, clini-
cal outcomes and complications at an average of seven years
(SD 4) follow-up after conversion of UKA to TKA, and
found results more similar to a revision TKA than to a pri-
mary TKA. Schwarzkopf et al35 studied the level of tibial
resection in UKA and found that a more aggressive tibial
resection was correlated highly with the need for stems and
augments (odds ratio 26.8) (Fig. 3). O’Donnell, Abouazza

Fig. 2

Unicompartmental knee arthro-
plasty with low tibial cut, varus
angulation and tibial stress frac-
ture because of important varus
alignment.

Fig. 3

Revision total knee arthroplasty of
case shown in Figure 2 with medial
block and tibial stem.
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and Neil36 were able to show the opposite in a cohort of 55
patients. In the revision of minimal resection resurfacing
UKA, they bone grafted 40% of contained defects and
needed augments in two patients and a stem in one patient.
Their results were comparable to primary TKA.36 The same
was found by Pietschmann et al37 and Cerciello et al30 who
grafted the medial tibia and used primary components for
their UKA to TKA conversion.

Cankaya and Della Valle38 found more blood loss and
higher transfusion rates in TKA to TKA revision than in
UKA to TKA revision that was comparable to primary TKA.

Robertsson and W-Dahl39 found that the re-revision rate
of TKA after UKA was higher than for primary TKA. Stems
were used more often (17%) than for primary TKA (0.6%).
Pearse et al40 also found a higher re-revision rate for revi-
sion TKA after UKA (1.97 per 100 components years) as
well as lower Oxford Knee Scores than primary TKA or
conversion for a failed high tibial osteotomy (HTO). Järv-
enpää et al41 also observed lower clinical outcomes and
more re-revisions in the UKA to TKA group than in the pri-
mary TKA group. Re-revision of TKA after UKA was often
done as a result of radiolucent lines visualised under the
metal augments. This should not necessarily be considered
early aseptic loosening. If the tibial resection level is low at
surgery, the bone of the tibial metaphysis could be sclerotic,
making cement penetration difficult if not impossible. The
excessive stiffness at the augment-cortical bone interface
may decrease fixation properties of the implant.30,40

The conversion rate of UKA to TKA is higher than revision
of TKA to TKA, mostly because of other modes of failure than
for TKA. However, conversion of UKA to TKA can be a min-
imally invasive procedure, especially when a UKA can be
revised to another UKA or if another UKA is added. Very
often a UKA can also be revised to a primary TKA with pri-
mary outcomes. In one third of patients, revision components
are necessary, particularly on the tibial side.

Take home message: 
UKA has a three times higher failure rate than TKA but for two-

thirds of patients less invasive options of revision remain

available.

Author contributions:
E. Thienpont: Reviewed the literature and wrote the paper.

E. Thienpont reports personal fees from Depuy-Synthes, Lima, Medacta, and
Zimmer Biomet, outside the submitted work. In addition, E. Thienpont receives
royalties on a patent on Persona Partial Knee Design.

The author or one or more of the authors have received or will receive benefits
for personal or professional use from a commercial party related directly or
indirectly to the subject of this article.

This article was primary edited by S. Kutty.

This paper is based on a study which was presented at the 32nd annual Winter
2015 Current Concepts in Joint Replacement meeting held in Orlando, Florida,
9th to 12th December.

References
1. Price A, Beard D, Thienpont E. Uncertainties surrounding the choice of surgical

treatment for ‘bone on bone’ medial compartment osteoarthritis of the knee. Knee
2013;20:S16–S20.

2. Ollivier M, Abdel MP, Parratte S, Argenson JN. Lateral unicondylar knee arthro-
plasty (UKA): contemporary indications, surgical technique, and results. Int Orthop
2014;38:449–455.

3. Baker PN, Petheram T, Avery PJ, Gregg PJ, Deehan DJ. Revision for unex-
plained pain following unicompartmental and total knee replacement. J Bone Joint
Surg [Am] 2012;94-A:126.

4. Niinimäki T, Eskelinen A, Mäkelä K, et al. Unicompartmental knee arthroplasty
survivorship is lower than TKA survivorship: a 27-year Finnish registry study. Clin
Orthop Relat Res 2014;472:1496–1501.

5. Ramkumar PN, Harris JD, Noble PC. Patient-reported outcome measures after
total knee arthroplasty: a systematic review. Bone Joint Res 2015;4:120–127.

6. Liddle AD, Pandit H, Judge A, Murray DW. Optimal usage of unicompartmental
knee arthroplasty: a study of 41,986 cases from the National Joint Registry for Eng-
land and Wales. Bone Joint J 2015;97-B:1506–1511.

7. Murray DW, Liddle AD, Dodd CA, Pandit H. Unicompartmental knee arthroplasty:
is the glass half full or half empty? Bone Joint J 2015;97-B(10 Suppl A):3–8.

8. Bergeson AG, Berend KR, Lombardi AV Jr, et al. Medial mobile bearing unicom-
partmental knee arthroplasty: early survivorship and analysis of failures in 1000 con-
secutive cases. J Arthroplasty 2013;28 (9 Suppl):172–175.

9. Lewold S, Robertsson O, Knutson K, Lidgren L. Revision of unicompartmental
knee arthroplasty: outcome in 1,135 cases from the Swedish Knee Arthroplasty study.
Acta Orthop Scand 1998;69:469–474.

10. Kerens B, Boonen B, Schotanus MG, et al. Revision from unicompartmental to
total knee replacement: the clinical outcome depends on reason for revision. Bone
Joint J 2013;95-B:1204–1208.

11. Craik JD, El Shafie SA, Singh VK, Twyman RS. Revision of Unicompartmental
Knee Arthroplasty Versus Primary Total Knee Arthroplasty. J Arthroplasty
2015;30:592–594.

12. Lunebourg A, Parratte S, Ollivier M, Abdel MP, Argenson JN. Are Revisions of
Unicompartmental Knee Arthroplasties More Like a Primary or Revision TKA? J
Arthroplasty 2015;30:1985–1989.

13. Liddle AD, Judge A, Pandit H, Murray DW. Adverse outcomes after total and uni-
compartmental knee replacement in 101,330 matched patients: a study of data from
the National Joint Registry for England and Wales. Lancet 2014;384:1437–1445.

14. Smith WB II, Steinberg J, Scholtes S, Mcnamara IR. Medial compartment knee
osteoarthritis: age-stratified cost-effectiveness of total knee arthroplasty, unicom-
partmental knee arthroplasty, and high tibial osteotomy. Knee Surg Sports Traumatol
Arthrosc 2015. (Epub ahead of print)

15. No authors listed. PRISMA statement. http://www.prisma-statement.org/ (date
last accessed 16 August 2016).

16. Gul SFF, Davies AP. Successful revision of polyethylene only, after delayed presen-
tation of a dislocated bearing in an Oxford unicompartmental knee replacement. BMJ
Case Reports 2013;12:pii: bcr2013201289.

17. Luyet A, Fischer JF, Jolles BM, Lunebourg A. Unexpected wear of an unicompar-
timental knee arthroplasty in oxidized zirconium. Acta Orthop Belg 2015;81:790–795.

18. Lecuire F, Galland A, Basso M, Vinel H, Rubini J. Partial or total replacement of
a unicompartmental knee prosthesis by another unicompartmental knee prosthesis: a
reasonable option? About 22 cases. Eur J Orthop Surg Traumatol 2013;23:933–938.

19. Kim SJ, Postigo R, Koo S, Kim JH. Causes of revision following Oxford phase 3 uni-
compartmental knee arthroplasty. Knee Surg Sports Traumatol Arthrosc
2014;22:1895–1901.

20. Lunebourg A, Parratte S, Galland A, et al. Is isolated insert exchange a valuable
choice for polyethylene wear in metal-backed unicompartmental knee arthroplasty?
Knee Surg Sports Traumatol Arthrosc 2014. (Epub ahead of print)

21. Epinette JA, Leyder M, Saragaglia D, Pasquier G, Deschamps G; Société
Française de la Hanche et du Genou. Is unicompartmental-to-unicompartmental
revision knee arthroplasty a reliable option? Case-control study. Orthop Traumatol
Surg Res 2014;100:141–145.

22. Hang JR, Stanford TE, Graves SE, et al. Outcome of revision of unicompartmental
knee replacement. Acta Orthop 2010;81:95–98.

23. Pandit H, Mancuso F, Jenkins C, et al. Lateral unicompartmental knee replace-
ment for the treatment of arthritis progression after medial unicompartmental
replacement. Knee Surg Sports Traumatol Arthrosc 2016. (Epub ahead of print)

24. Rolston L, Moore C. Conversion of lateral unicompartmental arthroplasty to anterior
cruciate retaining tricompartmental knee arthroplasty. Knee 2010;17:249–251.

25. Khan Z, Nawaz SZ, Kahane S, Esler C, Chatterji U. Conversion of unicompart-
mental knee arthroplasty to total knee arthroplasty: the challenges and need for aug-
ments. Acta Orthop Belg 2013;79:699–705.

26. Robb CA, Matharu GS, Baloch K, Pynsent PB. Revision surgery for failed unicom-
partmental knee replacement: technical aspects and clinical outcome. Acta Orthop
Belg 2013;79:312–317.



CONVERSION OF A UNICOMPARTMENTAL KNEE ARTHROPLASTY TO A TOTAL KNEE ARTHROPLASTY 69

VOL. 99-B, No. 1, JANUARY 2017

27. Sierra RJ, Kassel CA, Wetters NG, et al. Revision of unicompartmental arthro-
plasty to total knee arthroplasty: not always a slam dunk! J Arthroplasty 2013;28 (8
Suppl):128–132.

28. Saldanha KA, Keys GW, Svard UC, White SH, Rao C. Revision of Oxford medial
unicompartmental knee arthroplasty to total knee arthroplasty - results of a multicen-
tre study. Knee 2007;14:275–279.

29. Leta TH, Lygre SH, Skredderstuen A, et al. Outcomes of Unicompartmental Knee
Arthroplasty After Aseptic Revision to Total Knee Arthroplasty: A Comparative Study
of 768 TKAs and 578 UKAs Revised to TKAs from the Norwegian Arthroplasty Regis-
ter (1994 to 2011). J Bone Joint Surg [Am] 2016;98-A:431–440.

30. Cerciello S, Morris BJ, Lustig S, et al. Lateral tibial plateau autograft in revision
surgery for failed medial unicompartmental knee arthroplasty. Knee Surg Sports Trau-
matol Arthrosc 2015. (Epub ahead of print)

31. Springer BD, Scott RD, Thornhill TS. Conversion of failed unicompartmental knee
arthroplasty to TKA. Clin Orthop Relat Res 2006;446:214–220.

32. Sarraf KM, Konan S, Pastides PS, Haddad FS, Oussedik S. Bone loss during
revision of unicompartmental to total knee arthroplasty: an analysis of implanted pol-
yethylene thickness from the National Joint Registry data. J Arthroplasty
2013;28:1571–1574.

33. Rancourt MF, Kemp KA, Plamondon SM, Kim PR, Dervin GF. Unicompartmental
knee arthroplasties revised to total knee arthroplasties compared with primary total
knee arthroplasties. J Arthroplasty 2012;27 (8 Suppl):106–110.

34. Wynn Jones H, Chan W, Harrison T, et al. Revision of medial Oxford unicompart-
mental knee replacement to a total knee replacement: similar to a primary? Knee
2012;19:339–343.

35. Schwarzkopf R, Mikhael B, Li L, Josephs L, Scott RD. Effect of initial tibial
resection thickness on outcomes of revision UKA. Orthopedics 2013;36:409–414.

36. O’Donnell TM, Abouazza O, Neil MJ. Revision of minimal resection resurfacing
unicondylar knee arthroplasty to total knee arthroplasty: results compared with pri-
mary total knee arthroplasty. J Arthroplasty 2013;28:33–39.

37. Pietschmann MF, Ficklscherer A, Wohlleb L, et al. UKA can be safely revised to
primary knee arthroplasty by using an autologous bone plate from the proximal lateral
tibia. J Arthroplasty 2014;29:1991–1995.

38. Cankaya D, Della Valle CJ. Blood Loss and Transfusion Rates in the Revision of
Unicompartmental Knee Arthroplasty to Total Knee Arthroplasty Are Similar to Those
of Primary Total Knee Arthroplasty But Are Lower Compared With the Revision Total
Knee Arthroplasty. J Arthroplasty 2016;31:339–341.

39. Robertsson O, W-Dahl A. The risk of revision after TKA is affected by previous HTO
or UKA. Clin Orthop Relat Res 2015;473:90–93.

40. Pearse AJ, Hooper GJ, Rothwell AG, Frampton C. Osteotomy and unicompart-
mental knee arthroplasty converted to total knee arthroplasty: data from the New
Zealand Joint Registry. J Arthroplasty 2012;27:1827–1831.

41. Järvenpää J, Kettunen J, Miettinen H, Kröger H. The clinical outcome of revision
knee replacement after unicompartmental knee arthroplasty versus primary total
knee arthroplasty: 8-17 years follow-up study of 49 patients. Int Orthop 2010;34:649–
653.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /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 false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Sabon-Bold
    /Sabon-BoldItalic
    /SabonCE-Bold
    /SabonCE-BoldItalic
    /SabonCE-Italic
    /SabonCE-Roman
    /Sabon-Italic
    /Sabon-Roman
    /Univers
    /Univers-Bold
    /Univers-BoldOblique
    /UniversCE-Bold
    /UniversCE-BoldOblique
    /UniversCE-Medium
    /UniversCE-Oblique
    /Univers-CondensedBold
    /Univers-CondensedBoldOblique
    /Univers-CondensedLight
    /Univers-CondensedLightOblique
    /Univers-Oblique
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /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.)
  >>
  /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


