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SUMMARY

Developmental dysplasia of the hip (DDH) means a distinct dislocation (lateralisation and
cranialisation) of the femoral head from the poorly developed (hypoplastic and steeper) acetabulum.

The aim of the paper was to establish, in a retrospective and prospective study conducted in
the period between January 1, 2006 and December 31, 2010, the total number and characteristics of
instances of DDH in the first clinical and ultrasound examinations in newborns examined at the
Traumatology Clinic of the Clinical Centre in Banja Luka.

Six thousand one hundred thirty-two children were examined and 99 were treated. The
percentage of girls among the treated children was considerably higher (96%). The ultrasound
examination was performed first and was followed by the clinical examination. The ultrasound exami-
nation of all babies was performed with an electronic 5-12-MHz probe, using the standard Graf’'s me-
thod.

7.8% of the cases, mostly primiparae, had a positive family history of DDH. The incidence
diagnosed clinically amounted to 8.87%, and the incidence diagnosed by ultrasound to 1.61%. The
first clinical examination diagnosed a limited abduction of the right hip in 12.1% of the newborns,
while limited abduction of the left hip was present in 96.0%. Ortolani’s sign in the right hip was
positive in 3.0% and in 33.3% patients it was positive in the left hip. 3.0% of the newborns had a
positive Palmen sign in the right hip in the first examination, and 42.4% in the left. 3% of the patients
had asymmetric skin creases on the right upper leg, while 87.9% of the patients had them on the left
upper leg. 46.5% of the patients had crepitations in their right hip, while 83.8% had crepitations in the
left hip. 2% of the patients had a lax right hip, while 3% had a lax left hip. The results obtained from
the ossified acetabulum of the right hip in the examined sample were as follows: good in 91.9%,
satisfactory in 5.1%, insufficient (deficient) in 2.0%, and bad in 1.0% of the cases. The results from
the left ossified acetabulum were as follows: good in 3.0%, satisfactory in 44.4%, insufficient (defi-
cient) in 45.5 %, bad in 7.1% of the cases. The bony protrusion - acetabular labrum on the right hip
was angular in 90.9%, obtuse (fused) in 1.0%, round in 7.1%, round to flat and flat in 1.0% of the
cases. The bony protrusion - acetabular labrum on the left hip was angular in 2.0 %, obtuse (fused) in
2.0%, round in 81.8%, round to flat and flat in 14.1% of the cases.

It is important to commence with diagnosing and treating DDH as early as possible by applying
atraumatic aids and procedures while all structures are elastic, reducible and adaptable.

The clinical examination is unreliable in terms of diagnosis of DDH, but it is mandatory as a
part of the full physical examination of a newborn baby.
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INTRODUCTION

Developmental dysplasia of the hip (DDH) means
a distinct dislocation (lateralisation and cranialisation) of
the femoral head from the poorly developed (hypoplastic
and steeper) acetabulum (1). The term ‘developmental
dysplasia of the hip’ (DDH) is the most adequate as it
encompasses all levels in the development of this mal-
formation and all ages in a child’s development (2, 3).
The conditions for DDH are created during intrauterine
life when the hip is predominantly cartilaginous, and the
head is encompassed by a shallow acetabulum. The jo-
int capsule is lax and intrauterine pressure is transferred
onto the greater trochanter in one of the luxated positi-
ons (4, 5). If the hip has been flexed for a longer period,
changes take place in the soft tissues as well. The joint
capsule extends, along with the ligament of the head of
the femur, which becomes thickened as well. The pelvi-
trochanteric muscles pull the femoral head cranially and
laterally. The psoas muscle plays a particularly important
role for the luxated position of the femoral head as it
becomes shorter, fits tightly to the anterior capsule and
pulls the head out of the acetabulum thereby creating
the so-called luxation path along which it continues to
slide over the posterior acetabular rim until final luxation
(6). The joint capsule twists around the longitudinal axis
thereby creating a narrowing (isthmus capsulae) in the
shape of a suglass. That is what often poses a big pro-
blem for repositioning the head into the acetabulum or
completely prevents it, which in turn warrants a surgijcal
treatment (7).

After the delivery, the luxated hip is released from
mechanical factors and, for the most part, improvement
takes place spontaneously. It may remain unstable and
if instability persists, the hip becomes progressively
irreductable. About half of the cases stabilise sponta-
neously and evolve into full recovery or into sequelae
(subluxation or residual dysplasia) (8-11). In the other
half, a timely clinical, ultrasound and, if necessary, radio-
graphic diagnosis, with simultaneous DDH prevention or
treatment, results in full recovery from DDH. Ultrasound
enables a safe and secure visualisation as early as in the
first days of life.

AIM

The aim is to establish, in a retrospective and
prospective study, the prevalence of DDH in the first cli-
nical and ultrasound examination in the period between
January 1, 2006 and December 31, 2010.

MATERIAL AND METHODS

The examination is represented as a five-year re-

trospective and prospective study, covering the period
between January 1, 2006 and December 31, 2010.
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The examination included newborns that had
their first clinical and sonographic examinations perfor-
med at the Traumatology Clinic of the Clinical Centre in
Banja Luka. The patients were divided into groups ba-
sed on sex, based on whether it was DDH affecting the
right or left hip or whether it was bilateral, based on
preventive therapy or treatment.

The personal medical record card of the patient
includes clinical and ultrasound findings and it con-
tains the following information: general information, su-
ch as name and surname, date of examination, date of
birth, sex and address, family history of DDH - positive
or negative. The risk factors relating to delivery are as fo-
llows: order of pregnancy, twin pregnancy, natural deli-
very (cephalic or breech), caesarean delivery (twin preg-
nancy, oligoamnios, malpositio in utero, vertebral co-
lumn deformation, other flaws). Clinical risk factors are:
limited abduction, Ortolani’s sign, Palmen’s sign, skin
crease asymmetry, hip crepitations, lax hip, embryoge-
nic hip luxation. The sonogram of the right and left hips
contains the description of acetabular ossification, bony
protrusion - acelabular labrum, cartilaginous part of the
acetabulum, ossification nuclei, values of the alpha and
beta angles and findings according to Graf (Types la, Ib,
lla+, lla-, lib, lic, D, llla, lllb, IV).

The Graf's method of ultrasound diagnostics with
a LOGIQ 5 CE 0459 GE Medical Systems 2002 device
was the diagnostic procedure used. Ultrasound chara-
cteristics and the Graf’s hip type are recorded in the
personal medical record card of the patient and hospital
protocol, with the filmed findings containing measured
angles and without angles, with a recommendation for a
follow-up examination in case of ultrasound monitoring
and a proposal for treatment in case of pathologjcal fin-
dings.

RESULTS

6132 newborns were examined in the five-year
period, out of which number 2.965 were girls and 3.167
were boys, and the records were kept on an annual ba-
sis. 172 newborns were examined in 2006, 1072 in
2007, 1552 in 2008, 2125 in 2009 and 1211 in
2010 (Table 1).

The first sonographic examination in 2006 was
performed 76 days after birth, while in 2010 it was
performed 31 days after birth. The family history of the
treated children was positive in 77.8% and negative in
22.2% of the cases (Graph 1).
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Table 1. Examined patients by year

Examined patients

Year

Male Female Total
2006 78 45.35% 94 54.65% 172
2007 530 49.44% 542 50.56% 1072
2008 796 51.29% 756 48.71% 1552
2009 1162  54.68% 963 45.32% 2125
2010 601 49.63% 610 50.37% 1211
Total 3167 51.65% 2965 48.35% 6132

Family history 7
26
22

2006.

2007,

2008.

22

10

2009. 2010. Total

= positive = negative

Graph 1. Family history by year of examination

In the examined sample, the firstborn children
had DDH in the first clinical and sonographic examina-
tions in 43.4% of the cases, the, second-born children
in 39.4%, the third-born children in 14.1% of the ca-
ses and in the fourth pregnancy there was DDH preva-
lence in 3.0 % of the cases. The most common deli-
very was natural, cephalic in 61.6% and breech in 17.2%
of the cases, and by caesarean section in 19.2% of
the cases. Twin pregnancies made up 2.0% of the ca-
ses. The risk factors in caesarean deliveries were pre-
dominantly malpositions in utero, in 78.6% of the ca-
ses, oligoamnios, in 17.9% of the cases, and in 3.6%
of the cases these were deformations of the pregnant
woman’s vertebral column.

Limited abduction in the right hip was diagnosed
in 12.1% of the newborns in the first clinical examina-
tion, while abduction in the left hip was limited in 96.0%
of the cases. Ortolani’s sign was positive in the right hip
in 3%, and in the left hip in 33.3% of the patients. 3%
of the newborns had a positive Palmen’s sign in the
right hip in the first examination, and 42.4% in the left.

3% of the patients had skin crease asymmetry on the
right upper leg and 87.9% in the left. 46.5% of the
patients had crepitations in the right hip and 83.8% in
the left. 2% of the patients had a lax right hip, while
3% had a lax left hip. In 2008, in the first examination,
we diagnosed 1 (1.0%) patient in the examined sam-
ple with embryogenic luxation in the right hip and 7
(7.1%) with embryogenic luxation in the left hip.

In the examined sample, the results obtained by
the ultrasound of the ossified acetabulum of the right
hip were as follows: good in 91.9%, satisfactory in 5.1%,
insufficient (deficient) in 2.0%, and bad in 1.0% of the
cases. The results obtained by the ultrasound of the
left ossified acetabulum were as follows: good in 3.0%,
satisfactory in 44.4%, insufficient (deficient) in 45.5%,
and bad in 7.1% of the cases.

In the first sonographic examination, the bony pro-
trusion - acetabular labrum on the right hip was angular
in 90.9%, obtuse (fused) in 1.0%, round in 7.1%, round
to flat and flat in 1.0%. In the sonographic examination,
the bony protrusion - acetabular labrum on the left hip
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was angular in 2.0 %, obtuse (fused) in 2.0%, round in

Bony protrusion
acetabular labrum

W angular ® obtuse (fused)

81,82%

81.8%, round to flat and flat in 14.1% (Graph 2).

2,02%
2,02%

m round to flat

round

Graph 2. Presentation of bony protrusion /acetabular labrum/ of the left hip

In the examined sample, the cartilaginous part
of the acetabulum of the right hip was:

¢ narrow and long, encompassed the femoral he-
ad (reduced angle B) in 4.0% of the cases;

¢ wide and short, slightly covered the femoral he-
ad (increases angle B) in 87.9% of the cases;

o the larger section of the bony part, encompa-
ssed the head and kept it in the acetabulum in
7.1% of the cases;

¢ pushed laterally (increases angle B by more than
77° in 1.0% of the cases.

In the examined sample, the cartilaginous part

of the acetabulum of the left hip was:

¢ wide and short, slightly covered the femoral he-
ad (increased angle B) in 4.0% of the cases;

¢ the larger section of the bony part, encompa-
ssed the head and kept it in the acetabulum in
88.9% of the cases;

¢ pushed laterally (increases angle g by more than
77°% in 7.1% of the cases.

The mean value of angle £ on the right was
59.68° and on the left 54.08°, with an increase in
angle B of 57.23° and 62.34° on the left, which corre-
sponded to the bad clinical finding for the left hip. The
ossification nuclei were present in 2% of the cases in
the first sonographic examination.

In the first sonographic examination, the right
hip findings according to Graf were as follows: la in
2%, Ib in 89.9%, lla+ in 5.1%, lla- in 2%, and D in
1% of the cases. In the first sonographic examination,
the left hip findings according to Graf were as follows:
b in 3%, lla+ in 44.4%, lla- in 24.2%, llb in 11.1%,
llc in 10.1% and D in 7.1% of the cases.

After the first clinical and ultrasound examinati-
ons, 58.6% of the children required prophylactic measu-
res (abduction swaddling and exercise), and 41.4% of
the children required treatment instead. 6.132 children
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were examined and 99 of them received treatment: 95
girls and 4 boys. The youngest treated female child was
28 and the oldest 150 days old. The youngest treated
male child was 31 and the oldest 35 days old. After the
first examination, treatment commenced using abducti-
on pants in 52.5% of the cases, the Pavlik harness in
41.4%, and a plaster cast in the squatting position in
6.1% of the cases. As for the need for treatment fo-
llowing the first examination classified by gender, males
made up 4% of the total number of treated children,
while females made up 96%. Follow-up examinations we-
re scheduled in two weeks in 32.3% and in four weeks
in 67.7% of the cases.

DISCUSSION

It is important to commence with diagnosing and
treating DDH as early as possible by applying atraumatic
aids and procedures while all structures are elastic, re-
ducible and adaptable (12). The prevalence differs by
continent (ranging from 2 to 50 and more per 1000 bir-
ths), and there are differences within regions of the sa-
me country. It is related to ethnic affiliation as well. DDH
is unknown among the Bantu, and it is a very common
condition among the aboriginal Canadians (12.3%) due
to traditional swaddling (11, 13).

The lowest incidence is in Hong Kong, 0.01%,
then in Northern Ireland, 0.14%, Sweden 0.17%, Ame-
rica 0.2-0.4%, Great Britain, about 1.5% (7, 9, 10). The
DDH incidence in Serbia in the last decade has been
around 2%. In 2002 and 2003, 4016 newborns were
examined by ultrasound at the Neonatal Unit of the Gy-
naecology and Obstetrics Clinic in Novi Sad and at the
Banjica Institute for Orthopaedic Surgery in Belgrade, and
the DDH incidence established amounted to 1.95% (14,
15).

In Croatia, screening results show that DDH
incidence is around 2%, although there are regions
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where it is as low as 0.2%, but also as high as 4% (4).
According to the latest information, the DDH incidence
in Bosnia and Herzegovina is among the highest in
Europe and it ranges from 3.2 to 6% (16).

The prevailing mode of delivery in the examined
sample was natural: 61 (61.6%) were born head first
and 17 (17.2%) bottom or feet first, while 19 (19.2%)
were delivered by caesarean section. That number is
large given the fact that the World Health Organisation
recommends that maximum 10-15% of deliveries be
performed by caesarean section. There has been a rise
in this percentage in other countries too. In France, it
amounted to 10% in 1981 and to 20% in 2004 (17,
19).

In 538 out of the 6.132 examined children cli-
nical tests were positive predominantly for the left hip,
which in turn amounts to 8.87-percent incidence dia-
gnosed clinically. Maxwell mentions that the incidence
based on clinical examination amounts to 1.66% (17),
while Ale¢kovi¢, Brecelj and So¢ state, based on the
research in Donja Zeta, that it amounts to as much as
40% (20). Barlow mentions a very low DDH incidence
that is based on clinical examination. He examined chil-
dren at birth and then when they turned 4 months and
he came to the conclusion that 60% of the hips that
were unstable at birth stabilised in the first week, and
88% in the next two months. Around 12% had residual
instability.

The given data suggests that performing a clinical
examination is an insufficient and unreliable method of
screening for DDH, but it needs to be performed as part
of the examination of a child’s hips (17).

The ultrasound examination was performed on all
babies with an electronic 5-12-MHz probe using the
standard Graf method. In addition to a standard screen-
ing, a four-phase sonographic screening (Harcke-Graf-
Clarke) was performed on 12 (12.1%) babies.

In 2009, Kosar P. et al. in Ankara worked on a
study involving 3400 infants and compared the stan-
dard (morphometric) and dynamic methods (Graf and
Harcke methods) and established that 81.47% had Ty-
pe I, normal hips, according to Graf and 91.48% had
stable hips according to Harcke. The dynamic test (Har-
cke) was not performed on Type llb and worse hips and
that is why discrepancies are possible in terms of the
percentage of normal and stable hips (20).

A study including 536 patients with clinical signs
of hip instability was conducted at the University Hos-
pital in Stockholm. Hip stability was assessed clinically
and by ultrasound. The dynamic (Harcke) and Graf pro-
cedures were used for the ultrasound assessment. The-
re were three groups created according to the Graf's
method: 1. normal hips (la and Ib), 2. immature (bor-
derline) hips (lla), and 3. pathological hips (lic and wor-
se). According to the Graf's method, 77% of the hips
were normal, 20% borderline, and 3% were pathologj-
cal. The dynamic ultrasound showed that 88% of the
hips were stable, 10% unstable, and 2% were disloca-

ted. The clinical examination showed that 82% of the
hips were stable, 14% unstable and 4% were disloca-
ted. Around 21% of the normal hips (Type ) according
to Graf were unstable according to the dynamic test. The
Graf's method showed the smallest number of normal
and pathological hips, and the largest number of hips
that needed follow-up (19).

A study conducted at the Health Centre in Solin,
where 454 children were examined, obtained similar
results. They performed ultrasound diagnosis using the
Graf's method. In this research, 91.4% of the hips were
found to be normal, 4.3% were Type lla+, 1.5% were
Type lla-, 1.5% were Type lic, 0.2% were Type llla, and
0.1% were Type llIb (20).

When DDH was diagnosed within six weeks, its
treatment was completed within the following month. And
in one case, when the hip was classified in the third mo-
nth, the treatment lasted until the child turned 2.5 yea-
rs. Most authors believe that for the success of the tre-
atment it is important to make a diagnosis and co-
mmence with the treatment within the first five weeks of
life. After that period the treatment lasts longer, and the
probability of surgical treatment is higher. Surgical treat-
ment is recommended after six months (R. Graf) (35) or
a year of treatment (6, 11). ‘Diagnosis and treatment
should start at the maternity unit’, R. Graf (21).

CONCLUSION

In the examined sample, DDH was, in most ca-
ses, unilateral, predominantly in the left hip, and in
firstborn babies (43.4%). Limited abduction in 96% of
the examined children, positive Palmen’s test in 42.4%,
Ortolani’s test in 33.3% and skin crease asymmetry in
87.9% were positive clinical signs present during the fir-
st clinical examination of the newborns. In the first ultra-
sound examination, the mean value of the alpha angle
for the right hip was 59.68°, while the mean value of the
beta angle was 57.23°. In the first performed ultraso-
und examination, the mean value of the alpha and beta
angles was 54.08° and 62.34°, respectively. The inci-
dence of DDH diagnosed clinically was 8.87% and of
DDH diagnosed by ultrasound 1.61%.

The clinical examination is unreliable in terms of
diagnosis of DDH, but it is mandatory as a part of the
full physical examination of a newborn baby.
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VRIJEDNOST PRVOG PREGLEDA RAZVOJNOG POREMECAIJA KUKA
- NASA ISKUSTVA

Predrag Grubor®, Milan Grubor?, Marinko Domuzin?t, Ivan Golubovi¢?

Klinika za traumatologiju, Klinicki centar Banja Luka, Bosna i Hercegovina

2Medicinska Skola Banja Luka, Bosna i Hercegovina
3Klinika za traumatologiju, Klini¢ki centar Nis, Srbija

Sazetak

Razvojni poremecaj kuka (RPK) oznacava izrazenu dislokaciju (lateralizaciju i kranijalizaciju) glave fe-
mura u odnosu na slabije razvijeni (hipoplasti¢an i strmiji) acetabulum.

Cilj rada bio je da se utvrdi ukupan broj i karakteristike RPK na prvom klinickom i ultrazvucnom pre-
gledu, u retrospektivno prospektivnoj studiji, radenoj u vremenskom periodu od 01. 01. 2006. do 31. 12.
2010. godine kod novorodencadi koja su pregledana na Traumatoloskoj klinici KC Banja Luka.
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Pregledano je 6132, a lijeceno 99 djece. Djevojcice su bile u znatno ve¢em procentu lije¢enih (96%).
Raden je ultrazvucni a potom klinicki pregled. Kod svih beba uraden je UZV pregled elektronskom sondom
od 5-12 MHz standardnom metodom po Grafu.

Pozitivna porodi¢na anemneza na RPK utvrdena je kod 7.8% i najéesca je kod prvorotki. Klini¢ka
incidenca iznosila je 8.87%, a ultrazvuéna 1.61%. Prvim klinickim pregledom dijagnostikovana je ograni-
¢ena abdukcija na desnom kuku kod 12,1% novorodenceta, dok je na lijevom kuku ograniéena abdukcija
bila zastupljena u 96,0%. Ortolanijev znak bio je pozitivan na desnom kuku kod 3,0%, a na lijevom kuku
kod 33,3% ispitanika. Pozitivan Palmen-ov znak na desnom kuku na prvom pregledu imalo je 3,0% novoro-
dencadi a na lijevom 42,4%. Asimetriju koznih brazdi na desnoj natkoljenici imala su 3%, a na lijevoj nat-
koljenici 87,9% ispitanika. Krepitaciju u desnom kuku imalo je 46,5%, a u lijevom kuku 83,8% ispitanika.
Labav kuk bio je zastupljen kod 2% ispitanika na desnom kuku, a na lijevom kuku kod 3% ispitanika. Dobi-
jeni rezultati koStano - oblikovanog acetabuluma ispitivanog uzorka desnog kuka bili su: dobar u 91,9%,
zadovoljavajuéi 5,1%, nedostantno (manjkavo) 2,0%, loSe 1,0%. Rezultati lijevog kostano - oblikovanog
acetabuluma bili su: dobar u 3,0%, zadovoljavaju¢i 44,4%, nedostantno (manjkavo) 45,5%, lose 7,1%.
Kostano izbocenje, erker, na desnom kuku bio je ugaon u 90,9%, zatupljen (stopljen) 1,0%, okrugao 7,1%,
okrugao do zaravnjen i zaravnjenog izgleda 1.0%. Kostano izbocenje, erker, na lijevom kuku bio je ugaon u
2.0%, zatupljen (stopljen) 2,0%, okrugao 81.8%, okrugao do zaravnjen i zaravnjenog izgleda 14,1%.

Dijagnostiku i lijeéenje RPK vazno je zapoceti Sto ranije primjenom atraumatskih pomagala i proce-
dura u periodu kad su sve strukture elasticne, reponibilne i adaptibilne.

Klinicki pregled je nepouzdan za dijagnostiku RPK, ali je obavezan u sklopu ukupnog pregleda
novorodenceta.

Kljucne rijeci: razvojni poremecaj kuka, ultrazvuk

131




<<
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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 <>
    /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


