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Abstract

The authors would like to know how accurately the superolateral coverage of the acetabular
component can be determined by using the most wide-spread classification of Hartofilakidis'”
and Crowe’ on AP radiographs of the pelvis. Can it determine whether there will be a need for
replacement of the acetabular defect during surgery?

At the University of Debrecen MHSC, Department of Orthopaedics we performed measure-
ments on X-rays and CT scans of 21 hips from 16 patients. With the data obtained by geomet-
rical and mathematical methods we can conclude that neither of the classifications alone pro-
vides enough information for accurate preoperative planning. The scale of the superolateral
acetabular defect is influenced by other factors beside the cranial migration. For precise surgi-
cal planning further X-ray and CT scans are necessary. Based on our own experiences we also

recommend the use of 3D models made with the rapid prototyping technique.
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Introduction

The prosthetic replacement of the dysplastic
hip can still be challenging even with research
and development made in the last decades.

The main problem is due to the geometric
incompatibility of the acetabulum with the
replacement cup. During the development of
the acetabulum the relationship between the
femoral head and the acetabulum show
abnormal changes resulting in the deformities
characteristic of the disease. The dysplastic
acetabulum is shallow, cranially elongated and
the roof is steep. Different anterior wall defects
are also common due to the increased antitor-
sion of the femur.

The characteristic deformities are shown on
a 3D printed model (Figure 1).

It can be seen that if we would like to implant
a hemisphere shaped acetabular cup into an
environment like this there will be incompati-
bility depending on the degree of dysplasia
(Figure 2).

Even after the proper positioning of the
acctabular cup this incongruence will be
mostly noticeable by the different uncovered
areas on the cup (Figure 3).

One of the pivotal questions when position-
ing the cup is whether the implantation
should always be at the primary rotational
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Figure 1. Dysplastic acetabulum

Figure 3. The superolateral uncovered area
of the cementless acetabular cup

center of the hip joint, or are different loca-
tions allowed. Most of the authors in the lit-

22,3035 prefer to

erature dealing with this topic
place the prosthesis in the primary rotation-
al center taking into consideration the bone
stock of the pelvis and the function of the
muscles responsible for stabilization this is
the best way to restore normal biomechani-
cal relations. There are some publications of
good results following a more cranial posi-
tioning>®?1:?8, Opinions seem to agree that
the lateralization of the acetabular cup?’ gives

unfavorable results.

The quality and quantity of bone surround-
ing the acetabular implant is in direct correla-
tion with the short and especially long term
stability, dealing with this is unavoidable for
the surgeon.

The literature provides a number of solu-

tion for dealing with this prob-

lem!413,15,1618,1920262931.323435 ¢ 4l the

Figure 2. Dysplastic acetabulum after preparation
for the replacement cup

authors seem to agree that the superolateral
defect does not necessarily have to be aug-
mented if the anterior and posterior columns
are intact and the coverage of the cup is no
less than 80%%! 1,18,

We found a number of different classification
systems for adult hip dysplasia>!®17:2325, We
studied the two most accepted in the interna-
tional literature in detail, that is the Hartofi-

lakidis and Crowe classification.

Hartofilakidis formed 3 groups based on
the relationship of the acetabulum and the
femoral head:

L. Slight dislocation: the femoral head
is contained within the original true
acetabulum

II. Low dislocation: the false and the true
acetabulum overlap each other

III. High dislocation: the femoral head has
migrated superoposteriorly into a false
acetabulum

Within each group he examined 4 parame-
ters:
1. the segmental defect of the acetabulum
2. the anteversion and depth of the primary
acetabulum, the distance between the
anterior and posterior wall
3. the quantity of the acetabular bone stock
4. the presence of osteophytes in the true
and false acetabulum
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The Hartofilakidis classification is based on
the surgical findings from a 158 hips of 102
patients. In 87.4% of the cases the classifica-
tion of the 3 independent examiners concord
with the intraoperative findings>3.

Crowe examined the degree of cranial dislo-
cation of the femoral head on AP pelvic X-
rays. His results were given in the percentage
of dislocation of the femoral head.

Degree of cranial dislocation:
I. less than 50%
II. between 50-75%

III. between 75-100%
IV. above 100%, complete dislocation

The value of the two classifications was
assessed by Decking’. Three observers inde-
pendently classified 62 dysplastic hips of 51
patients according to the criteria defined by
Hartofilakidis and by Crowe. Inter-observer
reliability displayed a weighted kappa coeffi-
cient of 0.82 in the case of the Crowe and 0.75
in case of the Hartofilakidis classification. To
assess intra-observer reliability the examina-
tion was performed by the same observers
three months later and showed a kappa coef-
ficient of 0.86 and 0.79 respectively.

Due to the complications in surgical tech-
nique that can arise, all prosthetic replace-
ment of dysplastic hips requires thorough pre-
operative planning. At the University of Deb-
recen, Department of Orthopaedics besides
the usual X-rays we also routinely perform
CT scans in spiral mode to be used for 3D
reconstruction. We also have the opportunity
to cooperate with the University of Debrecen,
Department of Biomechanics where with the

6,24 we have a chance

aid of rapid prototyping
to print the tough cases for preoperative mod-
eling of the planned procedure. During the
preoperative planning is when the question

arouse, that do the above mentioned classifi-

cations besides making communication easier
really aid in surgical planning. By classifying
AP radiographs according to the criteria men-
tioned above can we be able to determine the
superolateral coverage of the implanted
acetabular cup in every case? Should we be
prepared for graft implantation?

Material and methods

We examined the data of treated hip dysplasia
patients at the UDMHSC, Department of
Orthopaedics. We selected those cases where
complete radiograph and CT documentation
was available. 21 hips of 16 patients were
examined.

On the horizontal slices of CT scans we
measured the largest distance between the
anterior and the posterior walls of the acetab-
ulum this way we could roughly judge the
size of the cup needed.

We classified the AP pelvic radiograph
according to both Hartofilakidis and Crowe.
In borderline cases we used frontal scans from
the CT to decide which group to classify it in.
A number of authors'2?728 deal with the
determination of the primary rotational cen-
ter of the hip. In our case we used the method
popularized by Fessy'? (Figure 4).

Figure 4. The determination of the primary
rotational center of the hip according to Fessy
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Figure 5. Placing the proper sized template
as determined by the CT on the rotational center
of the hip

By using the template of the proper size cup
as determined from the CT we placed it on
the rotational center of the hip on the radi-
ograph and took digital pictures of it (Figure 5).

With the aid of a graphics program we edited
the digital pictures to determine the degree of
the cup that is not covered by acetabular bone,
and with this we determined the percentage
of the cup left uncovered compared to the
total circumference (Figure 6).

We made graphs of the obtained data and
examined the relationship between the classi-
fications and the coverage of the implanted
cup.

Figure 6. The determination of the uncovered part
of the acetabulum in degrees and percentage

Results

In our examination we discarded those cases
with high dislocations (Hartofilakidis III,
Crowe IV), because it is obvious that in order
to implant a prosthesis if at all possible would
require bone grafting.

Hartofilakidis |

30%
20%
- I I
0% T T T T 1
1 2 3 4 5 6 7 8

Number of cases

Table 1. The uncovered percentage
of the implanted cup in Hartofilakidis group I

Hartofilakidis Il

1 2 3 4 5 6 7 8 9 10 11 12 13

Number of cases

Table 2. The uncovered percentage
of the implanted cup in Hartofilakidis group II

Due to the small number of cases we did not
perform statistical analysis, but a few conclu-
sions can never the less be drawn from the

graph.

1. In case of Hartofilakidis I and II (Table I,
2) it can be seen that there is wide disper-
sion in the coverage of the implanted cup.
This means that both groups contain cases
that from a surgical point of view should
belong to a less or more severe group.
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2. It can also be seen that if we draw the line
at 20% of uncoverage than both groups
contain mostly cases where bone grafting
would be necessary.

Crowell
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Table 3. The uncovered percentage
of the implanted cup in Crowe group I
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Table 4. The uncovered percentage
of the implanted cup in Crowe group II
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Table 5. The uncovered percentage
of the implanted cup in Crowe group III

1. When examining according to the Crowe
classification (Table 3. 4. 5.) the result are
still scattered although within each group
they are more homogeneous. The most
likely reason for this is, that unlike the
Hartofilakidis classification, here there are
3 subgroups.

2. In this case it is also true that if we allow
only 20% of the cup to be uncovered than
in all the groups almost every acetabulum
would require augmentation.

Discussion

According to our results we can state that the
degree of cranial migration of the femoral
head, which both classifications are aimed at
determining, is in direct connection with the
superolateral coverage of the acetabulum,
but the connection is not so close. We have to
assume that these two parameters are influ-
enced by other components.

1. In the introduction we discussed the
characteristic deformities of the dysplastic
acetabulum. During surgery we often see
that deformities due to the pathologi-
cal development of the acetabulum are very
diverse. Therefore we also should not
expect untreated cases to be homoge-
nous.

2. In the treatment if hip dysplasia the
femoral head and the acetabulum have a
mutual remodeling effect on each other
which can be worsened by improper treat-
ment. Even nowadays we can see avascular
necrosis causing distortion of the femoral
head which in turn causes acetabular
deformities due to late and rough conserva-
tive treatment.

3. During surgical treatment the complete,
nowadays incomplete pelvic osteotomies
also cause a whole individual variation of
deformities.

Our article mainly focuses on raising a prob-
lem. Due to the small amount of cases our
results can not be statistically analyzed. We
would although note that the articles cited by
us also have few usually under 100 cases. The
reason for this most likely is the high speci-
ficity of the topic.
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If we examine the true goal of our article only
than the low number of cases does not neces-
sarily affect the result. Our question was that
are the above discussed classifications alone
suitable for determining the superolateral
coverage of the acetabular cup in every case.
If extreme cases are categorized in the indi-
vidual groups, which occurred in both classi-
fications, than we have to answer our ques-
tion with no, even though on the average the
classifications give a good approach.

Summarizing we can state that the superolat-
eral coverage of the implanted acetabular cup
in hip dysplasia is influenced by a number of
factors. For meticulous surgical planning the
classification based on an AP X-ray alone
does not offer enough information. In diffi-
cult cases we recommend the use of 3D CT
scans and if possible based on this, with the
rapid prototype technology the making of a
3D model.

REFERENCES

—_

. Anderson MJ, Harris WH. Total hip arthroplasty
with insertion of the acetabular component
without cement in hips with total congenital dis-
location or marked congenital dysplasia. ] Bone
Joint Surg Am 1999 Mar;81:347-54.

[3S]

. Bozic KJ, Freiberg AA, Harris WH. The high
hip center. Clinical Orthopaedics & Realted
Research 2004 Mar;(420):101-5.

3. Brunner A, Ulmar B, Reichel H, Decking R. The
Eftekhar and Kerboul classifications in assess-
ment of developmental dysplasia of the hip in
adult patient. Measurement of inter- and intraob-
server reliability. HSS Journal 2007 Dec;4(1)

4. Hemmady MV, Hodgkinson JP, Chougle A. Long-
term survival of the acetabular component after
total hip arthroplasty with cement in patients
with developmental dysplasia of the hip. ] Bone
Joint Surg Am 2006 Jan;88:71-9.

U1

.Crowe JF, Mani V], Ranawat CS. Total hip
replacement in congenital dislocation and dys-
plasia of the hip. ] Bone Joint Surg Am 1979
Jan;61:15-23.

(o))

. Cserndtony Z, Novik L, Bogndr L, Ruszthi P,
Mané S. Szamitégépes tervezést cranioplastica.
Magyar Traumatoldgia, Ortopédia, Kézsebészet,
Plasztikai Sebészet 2007;50(3):238-43

~

. Decking R, Brunner A, Decking ], Puhl W,
Giinther K. Reliability of the Crowe und Hartofi-
lakidis classifications used in the assessment of

the adult dysplastic hip. Skeletal Radiology
2006 May;35(5):282—7.

8. Delp SL, Wixson RL, Komattu AV, Kocmond
JH. How superior placement of the joint center
in hip arthroplasty affects the abductor muscles.
Clinical Orthopaedics & Related Research 1996
Jul;(328):137-46.

9. Dorr LD, Tawakkol S, Moorthy M, Long W,
Wan Z. Medial protrusio technique for place-
ment of a porous-coated, hemispherical acetabu-
lar component without cement in a total hip
arthroplasty in patients who have acetabular dys-
plasia. ] Bone Joint Surg Am 1999 Jan;81:83-92.

10. Eftekhar N. Principles of total hip arthroplasty.
In St. Louis: C V Mosby; 1978. p. 437-55.

1

—

. Fares SH, Bassam A, Donald S, Clive D. Instruc-
tional course lectures, The American Academy
of Orthopaedic Surgeons — primary total
replacement of the dysplastic hip. ] Bone Joint
Surg Am 1999 Oct;81:1462-82.

12. Fessy H, N'Diaye A, Carret ], Fischer L. Locating
the center of rotational of the hip. Surgical &
Radiologic Anatomy 1999 Jul;21(4):247-50.

13. Harris WH Gerber S. Femoral head autograft-
ing to augment acetabular deficiency in patients
requiring total hip replacement. A minimum
five-year and average seven-year follow-up
study. J Bone Joint Surg Am 1986 Oct;68:
1241-48.

4



Biomechanica Hungarica II. évfolyam, 1. szdm

14.

15.

16.

17.

18.

20.

Gill T], Sledge JB, Muller ME. Total hip arthro-
plasty with use of an acetabular reinforcement
ring in patients who have congenital dysplasia
of the hip. Results at five to fifteen years. The
Journal of Bone and Joint Surgery 1998 Jul;
80:969-79.

Hampton BJ, Harris WH. Primary cementless
acctabular components in hips with severe
developmental dysplasia or total dislocation.
] Bone Joint Surg Am 2006 Jul;88:1549-52.

Harris WH, Crothers O, Oh I. Total hip replace-
ment and femoral-head bone-grafting for
severe acetabular deficiency in adults. ] Bone
Joint Surg Am 1977 Sep;59:752-9.

loannidis TT, Hartofilakidis G, Stamos K, Kara-
chalios T, Zacharakis N. Congenital hip disease
in adults. Classification of acetabular deficien-
cies and operative treatment with acetabulo-
plasty combined with total hip arthroplasty.
The Journal of Bone and Joint Surgery 1996
May;78:683-92.

Martell JM, Hendrich C, Mehling I, Sauer U,
Kirschner S. Cementless acetabular reconstruc-
tion and structural bone-grafting in dysplastic
hips. ] Bone Joint Surg Am 2006 Feb;88:387-94.

. Hess WE, Umber JS. Total hip arthroplasty in

chronically dislocated hips. Follow-up study on
the protrusio socket technique. J Bone Joint
Surg Am 1978 Oct;60:948-54.

Tkeuchi M, Kawakami T, Kitaoka K, Okanoue Y,
Tani T. Total hip arthroplasty with a sliding
iliac graft for acetabular dysplasia. ] Bone Joint

Surg Br 2005 May;87-B:635-9.

21. Johnston RC, Brand RA, Crowninshield RD.

22.

Reconstruction of the hip. A mathematical
approach to determine optimum geometric
relationships. ] Bone Joint Surg Am 1979 Jul;
61-A, No.5.

Kazuo H, Naoto M, Tomihisa K, Tomoyuki S,
Yasusuku H, Toshikazu K. Effect of acetabular
cup position and orientation in cemented total
hip arthroplasty. Clinical Orthopeadics &
Related Research 2001 Jul;388:138-42.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Kerboul M, Mathieu M, Sauzieres P. Total hip
replacement for congenital dislocation of the

hip. In: Berlin Heidelberg New York: Springer;
1987. p. 51-6.

Mané S, Novik L, Cserndtony Z. A 3D nyom-

plasticidban. Biomechanica Hungarica 2008 jal;

1(1):15-20.

Mendes DG, Said MS, Aslan K. Classification of
adult congenital hip dysplasia for total hip
arthroplasty. Orthopedics 1996 Oct;19(10):
881-7.

Mulroy RD, Harris WH. Failure of acetabular
autogenous grafts in total hip arthroplasty.
Increasing incidence: a follow-up note. ] Bone
Joint Surg Am 1990 Dec;72:1536-40.

Pagnano MW, Hanssen AD, Lewallen DG,
Shaughnessy WJ]. The effect of superior place-
ment of the acetabular component on the rate
of loosening after total hip arthroplasty. Long-
term results in patients who have Crowe type-11
congenital dysplasia of the hip. ] Bone Joint
Surg Am 1996 Jul;78:1004-14.

Russotti GM, Harris WH. Proximal placement
of the acetabular component in total hip arthro-
plasty. A long-term follow-up study. ] Bone
Joint Surg Am 1991 Apr;73:587-92.

Spangehl MJ, Berry DJ, Trousdale RT, Cabanela
ME. Uncemented acetabular components with
bulk femoral head autograft for acetabular
reconstruction in developmental dysplasia of
the hip. J Bone Joint Surg Am 2001 Oct;83:
1484-9.

Stans AA, Pagnano MW, Shaughnessy W],
Hanssen AD. Results of total hip arthroplasty for
Crowe type-III developmental hip dysplasia.
Clinical Orthopeadics & Related Research 1998
Mar;348:149-57.

Udvarhelyi 1. Vipatet§ képzés sckély vipa
pétlasira csipdiziileti arthroplastica sordn. Ma-
gyar Traumatolégia, Ortopédia, Kézsebészet,

Plasztikai Sebészet 1980;23:288-92.

45

ORIGINAL ARTICLES



ORIGINAL ARTICLES

Biomechanica Hungarica I1. évfolyam, 1. szdm

32. Yamaguchi T, Naito M, Asayama I, Shiramizu K.

Cementless total hip arthroplasty using an
autograft of the femoral head for marked
acetabular dysplasia: case series. Journal of

Orthopaedics Surgery 2004 Jun;12(1):14-8.

33. Yiannakopoulos CK, Babis GC, Xenakis T,

Karachalios T, Hartofilakidis G. Reliability and
validity of the Hartofilakidis classification sys-
tem of congenital hip disease in adults. Inter-
national Orthopaedics 2007 Nov;1432-5195

(online).

34.

35.

Zahdr A., Skriba E, Papik K, Lakatos ]. Vépa-
tet§-képzés totdl csipdiziileti endoprotézis be-
iiltetése sordn. Magyar Traumatolégia, Ortopé-
dia, Kézsebészet, Plasztikai Sebészet 2003;
46(1):17-25.

Zhou YX, Jiang ZH, Zhang H, Huang Y, Lv M.
Acetabular medial wall displacement osteoto-
my in total hip arthroplasty. A technique to
optimize the acetabular reconstruction in
acetabular dysplasia. The Journal of Arthro-
plasty 2005 Aug;20(5)562-7.

£—fr ™
&)
Endoscope Technology

EMD Endoszkdp MUszer Gydrtd és Kereskedelmi Kft.

4032 Debrecen, Loverseny u. 5., tel./fax: 0652 486 034, e-mail: emd.kft@mail.datanet.hu, web: www.emd.hu

Arthroszképos optikdk, miszerek és készUlékek

gydrtdsa, szervize, forgalmazdsa

46




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /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 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /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

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002000d>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN <>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [907.087 1275.591]
>> setpagedevice


