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Akromiyoklavikiiler Eklem Cikigi Tedavisinde Klavikula
Hook Plagi Teknigi ve Fonksiyonel Sonuclari

Clavicle Hook Plate Technique and Its Functional Results in the Treatment of Acromioclavicular

Joint Dislocation
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Bagcilar Egitim ve Arastirma Hastanesi, Ortopeds ve Travmatoloji Klinigi, Istanbul, Tiirkiye

ABSTRACT

AIM: Surgical treatment options of dislocations of acromioclavicu-
lar joints vary. We aimed to evaluate the surgical and functional
results of clavicle hook plate technique used in our patients suf-
fered from acromioclavicular joint dislocation including Rockwood
grade 3 and 5 injuries.

METHODS: In this retrospective study, the records of 24 pa-
tients, operated with the same technique were evaluated. During
data analysis, the characteristics were presented with descriptive
statistics.

RESULTS: There were 20 male and 4 female patients. Rockwood
grade 3 and 5 injuries were seen in 11 and 13 patients, respec-
tively, and all of them were treated by using clavicle hook plaque
technique. The mean follow up time was 27.6 (6-50) months by us-
ing direct X ray graph. The functional results were evaluated using
Constant-Murley scores.

The plates were removed from a patient complicated with infection
and another patient with movement limitation in the postoperative
fifth and third months, respectively. In addition, one of the plates
was removed at the thirteenth month after one portion of the plate
was broken. The rest of the patients were without any complaint.
We demonstrated degenerative changes in the X- rays of four pa-
tients. Constant — Murley shoulder score was perfect in 20 (83.3%)
patients and good in 4 (16.7%) patients.

CONCLUSION: Clavicle hook plate technique used in the surgical
management of acromioclavicular joint dislocations seems easy to
apply and has favorite outcomes with a low incidence of obligatory
removal.
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AMAC: Akromiyoklavikiler eklem cikiginin cerrahi tedavi sece-
nekleri oldukca cesitlilik géstermektedir. Biz bu yazimizda Tip 3 ve
Tip 5 akromiyoklavikiler eklem cikiklarinda klavikula ¢cengel (hook)
plagi uyguladigimiz olgulan ve fonksiyonel sonuglarini incelemeyi
amacladik.

YONTEM: Bu retrospektif calismada, ayni teknikle ameliyat edilmis
24 hastanin verileri incelendi. Veri analizinde, ézellikler tanimlayici
istatistiklerle sunuldu.

BULGULAR: Inceledigimiz 24 hastadan 20’si erkek ve dordii ka-
dindi. AkromiyoklavikUler eklem c¢ikigi olgularin 11 tanesi Rockwood
Tip 3, 13 tanesi Rockwood Tip 5 eklem cikigiydi. Tim hastalar klavi-
kula cengel plagi teknigi ile tedavi edildi. Hastalar ortalama 27,6 ay
(6 ay-50 ay) takip edildi ve takip direkt grafi ile yapildi. Fonksiyonel
sonuglar Constant-Murley omuz skorlamasi ile degerlendirildii.

Bir hastada enfeksiyon nedeni ile ameliyat sonrasi besinci ayda,
bir hastada ise hareket kisitliligi nedeni ile ameliyat sonrasi l¢lnci
ayda plak cikartildi. Bir olguda ise plagin cengel kisminin kirlmasi
nedeni ile ameliyat sonrasi 13. ayda plak ¢ikartildi. Diger hastalarda
sikayet olmadi. Dért olguda direkt grafide dejeneratif degisiklikler
saptandi. Constant-Murley omuz skorlamasi 20 hastada miikem-
mel (%83,3) ve dbrt hastada iyi (%16,7) olarak saptandi.

SONUC: Akromiyoklaviktiler eklem cikigi cerrahi tedavisinde klavi-
kula cengel plagi ydntemi cerrahi agcidan kolay uygulanabilen, imp-
lant cikartilmasina nadiren ihtiya¢ duyulan ve fonksiyonel sonuclar
acisindan basarili bir ydntem gibi géztikmektedir.

Anahtar kelimeler: akromiyoklavikiiler eklem; ¢ikik; plak

Giris

Akromiyoklavikiiler eklem yaralanmalari genellikle
sporcu geng erkeklerde goriilmekeedir'. En sik ya-
ralanma omuz tizerine diigme sonucu, omuz lzerine
gelen direke darbe ile olur. Darbe sonucu omuza uy-
gulanan kuvvet akromiyonu mediyale ve agag: iter.
Herhangi bir kirik olusmazsa 6nce akromiyoklavikiiler
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baglar gerilir ve sonrasinda yirtillir. Uygulanan kuvvet
daha da devam ederse korakoklavikiiler ligamani gere-
rek deltoid ve trapezius kaslarinin yirtlmasina ve so-
nunda korakoklavikiiler baglarin yirulmasina neden
olur’.

Akromiyoklavikiiler eklem ¢ikigi omuz gevresi gikikla-
rinin %12’sini olugturmakeadir'” Tedavisi ile ilgili ke-
sin bir goris birligi olmayip, tartigmalar halen devam
etmekeedir.

Rockwood tarafindan akromiyoklavikiiler eklem yara-
lanmalar1 altr sinifa ayrilmigtir. Tip 1 cikiklarda sadece
akromiyoklavikiiler eklemde gerilme olup, radyolojik
bir bulgu gériilmemektedir. Tip 2 ¢ikiklarda ise akro-
miyoklavikiiler baglarda yirtilma s6z konusu olup kora-
koklavikiiler baglar saglamdir. Tip 3 ¢ikiklarda hem ak-
romiyoklavikiiler baglar hem de korakoklavikiiler baglar
yirtilmig olup, klavikulanin distali superiora deplase ol-
mugtur. Tip 4 ¢ikiklarda klavikulanin distali posteriora
dogru yer degistirmistir. Tip 5 ¢ikikea Tip 3 ¢ikiktan
daha siddetli bir durum s6z konusudur. Klavikulanin
distali ¢evre kas dokularinin da tam kat yirtlmas ile,
cklem mesafesinin %100’tinden fazla yukar1 deplase ol-
mustur. Tip 6 ¢ikikea ise klavikulanin distali inferiora
deplase olup olduk¢a nadir goriilmektedir. Genellikle
Tip 1 ve 2 cikiklarda konservatif tedavi uygulanir. Tip
4, 5 ve 6 ¢ikiklarda ise cerrahi tedavi 6n plandadir. Tip

medbay

Sekil 1. Klavikula gengel plagi.
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3 cikiklar tartigmali olup genellikle genglerde ve akeif

sporcularda cerrahi tedavi tercih edilir'2.

Cerrahi tedavi segenckleri oldukga ¢esitlilik gostermek-
tedir. Biz de bu yazimizda Tip 3 ve Tip 5 akromiyok-
lavikiiler eklem ¢ikiklarinda klavikula ¢engel (hook)
plagi uyguladigimiz olgulari ve fonksiyonel sonuglar:
incelemeyi amagladik.

Yontem

Incelememizde akromiyoklavikiiler eklem ¢ikig1 ne-
deni ile cerrahi tedavi olarak klavikula ¢engel plag:
uyguladigimiz 24 hastayr (20 erkek, 4 kadin) retros-
pektif olarak degerlendirdik. Caligmada Helsinki
Deklarasyonu ilkelerine uygun olarak katilimeilarin
bireysel haklarina sayg: gosterildi.

Inceledigimiz tiim hastalar ayni cerrahi teknik ve sagal-
um yontemiyle takip edildiler. Tum hastalarda genel
anestezi alunda gezlong pozisyonunda, akromiyoklavi-
kiiler eklem tizerinden transvers cilt insizyonu ile ame-
liyata alindilar. Akromiyoklavikiiler eklem goriildiik-
ten ve diskin durumu degerlendirildikten sonra eklem
reditkte edilerek, klavikula ¢engel plaginin ug kismi
akromiyonun posterioruna gelecek sekilde yerlestiri-
lip, genellikle iki ya da ti¢ vida ile tespit sagland1. Skopi
kontroliinden sonra herhangi bir bag tamiri yapilma-
dan ameliyat sonlandirilds (Sekil 1 ve 2).
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Sekil 2. Ameliyat sonrasi direkt grafi.

Ameliyat sonrasi 4-6 hafta siire ile omuz kol askis1 kul-
lanildi. Bu yaralanmalarda kol agirligi deplase edici glig
oldugundan, klasik pandiiler omuz hareketleri verilme-
di. Bunun yerine supin pozisyonda abdiiksiyon egzer-
sizleri uygulandi. Alt hafta sonra tiim hareketlere izin
verildi. Ugiincii aydan sonra giiclendirme egzersizleri
verildi.

Bulgular

Inceledigimiz hastalarin yag ortalamast 36’yd1 (17-
56). Yaralanma nedenleri 18 olguda (%75) arag ici
trafik kazasi, dort olguda (%16,6) spor aktivitesi es-
nasinda diigme, iki olguda (%8,3) ise is kazasiydi.
Akromiyoklavikiiler eklem ¢ikigt olan olgularin 11 ta-
nesinde Rockwood Tip 3, 13 tanesinde ise Rockwood
Tip S eklem cikigi vardi. On sekiz olguda sag taraf, alu
olguda sol taraf yaralanmast mevcuttu. Tim hastalar
ortalama iki giin (1-4) i¢erisinde ameliyat edildiler.

Hastalar ortalama 27,6 ay (6-50 ay) takip edildi.
Hastalarin radyolojik takibi direkt grafi ile yapildi.
Fonksiyonel sonuglar Constant-Murley omuz skorla-
mast ile degerlendirildi.

Bir hastada ge¢ donemde enfeksiyon nedeni ile ameliyat
sonrasi besinci ayda, bir hastada ise hareket kisielilig1 ne-
deni ile ameliyat sonrasi tigiincii ayda plak ekstirpe edildi.

Kafkas J Med Sci

'

N

. L';
X "B
\:F “‘?’-
Y

Y

y
E 4
’;
17

Sekil 3. Ameliyat sonrasi ge¢ dénemde plakta kirilma.

Bir olguda ise plagin ¢engel kisminda kirilma nedeni ile
ameliyat sonrast 13’tincii ayda plak ekstirpe edildi (Sekil
3). Diger hastalarda plak ekstirpasyonu yapilmadi.

Dort olguda direke grafide dejeneratif degisiklikler
(eklem araliginda daralma, klavikula distali ve ak-
romiyonda osteofitler) saptandi. Constant-Murley
omuz skorlamasi ortalama 92 (86-95) olarak bulun-
du. Yirmi hastada miikemmel (%83,3), dért hastada
(%16,7) iyi olarak saptandi. Hi¢bir hastada patoloji ve
fonksiyon kaybi tekrarlamadi. Diger hastalarda sika-
yet yaratmadigindan plak ¢ikartlmadi. Dért hastada
direkt grafide uzun donemde dejeneratif degisiklikler
goriildii (Tablo 1).

Tablo 1. Ameliyat sonrasi gériilen komplikasyonlar

Komplikasyonlar Hasta sayis
Enfeksiyon 1
Plak kiriimasi 1
Hareket kisitliligi 1
AC eklemde dejenerasyon 4
Niiks 0
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Tartisma

Akromiyoklavikiiler eklem yaralanmalari tim eklem
yaralanmalarinin %4tint olusturmakeadir'?. Literatiire
bakildiginda tedavi se¢encklerinin dénemsel olarak degi-
siklik gosterdigi ve tarugmalarin halen devam ettigi anla-
stlmaktadir. Rockwood Tip 4, 5 ve 6 eklem ¢ikiklarinda
cerrahi tedavi 6nerilmektedir. Rockwood Tip 3 eklem
cikiklarinda ise cerrahi tedaviyi 6nerenler oldugu gibi
konservatif tedaviyi de savunanlar mevecuttur®. Genel
yaklagim ise geng ve atletik hastalarda ve aktif sporcularda
cerrahi tedaviyi biraz daha 6n planda tutmak geklindedir.
Ancak tiim tedavi yontemlerinin avantajlari ve dezavan-
tajlar1 hastaya anlatilmali ve birlikte karar verilmelidir.

Akromiyoklavikiiler eklem ¢ikigi tedavisinde birgok
yontem bulunmakreadir. Tedavi yaklagimlart genel ola-
rak ti¢ baglik altinda incelenir. Bunlar eklem igi sabitle-
meler, korakoklavikiiler tespitler ve bag tamirleri ile re-
konstriiksiyonlaridir'. Her bir yontemin bir¢ok avantaj
ve dezavantajlari bildirilmigtir.

Korakolavikiiler vida ile tespit yonteminde omuz ab-
ditksiyonu ile beraber klavikulanin rotasyon hareketi
kisitlanacagindan, erken dénemde implanun ¢ikarul-
mas1 gerekir' =,

Hook plak uygulamalari son yillarda giderek artmakta-
dir. Hem akromiyoklavikiiler eklem ¢ikiklarinin teda-
visinde hem de distal klavikula kiriklarinin tedavisinde,
bu yontem kullanilmaktadir®"®. Hatta, bu yontemin
medial klavikula kirig1 tedavisinde de kullanildig: bil-
dirilmigtir’. Genel olarak erken dénemde olduk¢a ba-
sarili sonuglar bildirilmigtir®®.

Cengel plaginin diger implantlara gore daha uzun
stre yerinde birakilmasi, eklem kapsiilii ve baglarin
iyilesmesi i¢in yeterli stireye izin verir’~''. Ayrica ¢engel
plaginin yapug stabil tespit erken omuz hareketlerine
de izin verir. Hem vertikal hem de horizontal planda
yaptg tespit, klavikulanin fizyolojik hareketlerine izin
vermekte ve sonug olarak eklemde artrit, sertlik gibi
komplikasyonlar1 azaltmaketadir®7!'2,

Cengel plak uygulamasinin diger bir avantaji ise kolay
uygulanabilir olmasi ve minimal diseksiyon gerekeir-
mesidir. Ameliyat siiresi diger yontemlere gore daha ki-
sadir. Ayrica kilitli plak yapisini igermesi ilave stabilite
saglamakeadir'™".

Uyguladigimiz ¢engel plak yontemi fonksiyonel sonug-
lar acisindan da olduk¢a bagarilidir. De Baets ve arka-
daglar1 gengel plak yontemi ile tedavi ettikleri akromi-
yoklavikuler eklem ¢ikig1 olgularinda Constant-Murley
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omuz skorunu ortalama 91,7 bulmuglardir. Bizim ¢alig-
mamizda ise bu skor ortalama 92 bulunmus ve litera-
tirle uyumlu oldugu gorilmigtir!.

Bu yontemi enfeksiyon agisindan degerlendirdigimiz-
de Kienast ve arkadaglarinin ¢aligmasinda, 313 hastada
enfeksiyon orant %1,91 saptanmigtir. Bizim caligma-
mizda bu oran %4,1 saptanmig olup literatiire gore
yitksek bulunmugtur. Ancak bu sonugta olgu sayimizin
az olmasinin etkisi oldugunu diisinmekeeyiz?.

Her ne kadar erken donemde oldukga basarili sonuglar
bildirilmisse de uzun dénem sonuglar hakkinda kesin bir
bilgi yoktur*>>¢. Ge¢ komplikasyonlar arasinda akromi-
yoklavikiiler eklemde artrit, akromiyonda osteoliz, plak
kirilmasi, rotator manget yirtug ve hareket kisitliligi bu-
lunmaktadir®*>¢1141¢. Bizim olgularimizda igerisinde
bir olguda hareket kisitliligs, bir olguda plak kirilmasi ve
dort olguda ise dejeneratif degisiklikler saptandi.

Uygulama esnasinda plagin yerlesimine oldukea dik-
kat edilmelidir. Plagin kanca kismi1 akromiyonun biraz
posteriorunda olmalidir. Aksi takdirde hareket kisitlili-
g1 ve agr gibi komplikasyonlar olugabilir®’.

Cengel plak uygulamasinin en 6nemli dezavantaji pla-
gin cikarilmasi gerektiginde anestezi gerektirmesidir”®'2.
Literatiirde plagin erken ¢ikarilmasini 6nerenler oldugu
gibi, ¢ikarilma zamani konusunda kesin bir fikir birligi
yoktur. Bizim olgularimizda yalnizca dort olguda, sika-
yetler (enfesiyon, kirilma, hareket kisitlilig1) nedeni ile
plaklar ekstirpe edildi ve tiim sikayetler plak ekstirpas-
yonundan sonra geriledi. Diger olgularda sikayet olug-
madigs i¢in plak ¢ikartilmadi. Enfeksiyon olugan hasta-
mizda, plak ekstirpasyonu ve ampirik oral antibiyotik
tedavisi ile gikayetler tamamen kayboldu.

Son yillarda akromiyoklavikiiler eklem ¢ikigi tedavi-
sinde 6n ¢apraz bag rekonstriiksiyonunda endobutton
sistemleri (korakoklavikiiler tespit amaci ile) kullanil-
maktadir®. Bu tedavi yontemi ile ilgili bagarili sonuglar

bildirilmekeedir.

Tedavi segenekleri degerlendirilirken, yontemin hem
stabil bir tespit saglamasi hem de klavikulanin fi-
yolojik hareketlerini de engellememesi gerektigini
distintiyoruz.

Sonug

Sonug olarak akromiyoklavikiiler eklem ¢ikigr cerrahi
tedavisinde ¢engel plak yontemi, kolay uygulanabilen,
fonksiyonel sonuglar agisindan da basarili bir secenek

gibi gozitkmekeedir.



Kaynaklar

1.

Rockwood CA Jr. Injuries to the acromioclavicular joint. In:
Rockwood CA Jr, Green DP, editors. Fractures in adults. Vol
1, 2nd ed. Philadelphia: JB Lippincott; 1984. p.860-910.

. Kienast B, Thietie R, %eistch C, et al. Mid-term results after

operative treatment of rockwood grade III-V acromioclavicular
joint dislocations with an AC-hook-plate. Eur J Med Res
2011;16:52-6.

. Zhu L, Yang HJ, Zhao W], et al. Case-control study on

endobutton plate or clavicular hook plate for the repair of
acromioclavicular joint dislocations. Zhongguo Gu Shang
2012;25:120-3.

. Wu JH, Liao QD, Chen G, et al. Clavicular hook plate in the

treatment of dislocation of acromioclavicular joint and fracture
ofdistal clavicle, Zhong Nan Da Xue Xue Bao Yi Xue Ban
2006;31:595-8.

. Reska M, Konec¢ny ], Ka$par M, et al. Stabilisation of the

dislocated acromioclavicular joint and lateral fractures of the
clavicle using a hook plate. Rozhl Chir 2013;92:143-50.

Jiang D, Lt S, Hong Y, et al. Effectiveness comparison of triple
endobuttons and clavicular hook plate for treatment of fresh
acromioclavicular joint dislocation. Zhongguo Xiu Fu Chong
Jian Wai Ke Za Zhi 2012;26:1025-8.

. Zhu L, Yang HJ, Zhao W], et al. Case-control study on

endobutton plate or clavicular hook plate for the repair of
acromioclavicular joint dislocations. Zhongguo Gu Shang
2012;25:120-3.

10.

11.

12.

13.

14.

15.

16.

Kafkas J Med Sci

Hsu TL, Hsu SK, Chen HM, et al. Comparison of hook
plate and tension band wire in the treatment of distal clavicle
fractures. Orthopedics 2010;33:879.

Gille J, Schulz A, Wallstabe S, et al. Hook plate for medial
clavicle fracture. Indian J Orthop 2010;44:221-3.

Renger R], Roukema GR, Reurings JC, et al. The clavicle hook
plate for Neer type I lateral clavicle fractures. ] Orthop Trauma
2009;23:570-4.

De Baets T, Truijen ], Driesen R, et al. The treatment of
acromioclavicular joint dislocation Tossy grade III with a
clavicle hook plate. Acta Orthop Belg 2004;70:515-9.

Daglar B, Delialioglu OM, Minareci E, et al. An alternative
fixation method for the treatment of unstable distal clavicle
fractures: locked distal radius plate. Acta Orthop Traumatol
Turc 2009;43:324-30.

Tiren D, van Bemmel A, Dingeman J, et al. Hook plate fixation
of acute displaced lateral clavicle fractures: mid-term results and
a brief literature overview. ] Orthop Surg Res 2012;7:2.

Hoffler CE, Karas SG. Transacromial erosion of a locked
subacromial hook plate: case report and review of literature. JJ
Shoulder Elbow Surg2010;19:12-5.

Chiang CL, Yang SW, Tsai MY. Acromion osteolysis and
fracture after hook plate fixation for acromioclavicular
joint dislocation: a case report. JJ Shoulder Elbow Surg
2010;19:13-5.

Nadarajah R, Mahaluxmivala J, et al. Clavicular hookplate:
complications of retaining the implant. Injury 2005;36:681-3.

17




<<
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /00303
    /1.00XIA
    /AcadEref
    /ACaslonPro-Bold
    /ACaslonPro-BoldItalic
    /ACaslonPro-Italic
    /ACaslonPro-Regular
    /ACaslonPro-Semibold
    /ACaslonPro-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeFangsongStd-Regular
    /AdobeFanHeitiStd-Bold
    /AdobeGothicStd-Bold
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeKaitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobeSongStd-Light
    /AIGDT
    /Albertus-ExtraBold
    /Albertus-Medium
    /AmdtSymbols
    /AMGDT
    /Apple-Chancery
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /BankGothicBT-Light
    /BankGothicBT-Medium
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Candid
    /CastleT-Bold
    /CastleT-Book
    /CastleT-Ligh
    /CastleT-Ultr
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CGOmega
    /CGOmega-Bold
    /CGOmega-BoldItalic
    /CGOmega-Italic
    /CGTimes
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /ChaparralPro-Bold
    /ChaparralPro-BoldIt
    /ChaparralPro-Italic
    /ChaparralPro-Regular
    /Chicago
    /Clarendon
    /Clarendon-Bold
    /Clarendon-Condensed-Bold
    /Clarendon-Light
    /ComicSansMS
    /ComicSansMS-Bold
    /CommercialPiBT-Regular
    /CommercialScriptBT-Regular
    /Complex
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /Coronet
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /DawnCastle
    /Dutch801BT-Bold
    /Dutch801BT-BoldItalic
    /Dutch801BT-ExtraBold
    /Dutch801BT-Italic
    /Dutch801BT-Roman
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /Eurostile
    /Eurostile-Bold
    /Eurostile-BoldExtendedTwo
    /Eurostile-ExtendedTwo
    /FencesPlain
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FritzQuadrata-Bold
    /Gabriola
    /GaramondPremrPro
    /GaramondPremrPro-Bd
    /GaramondPremrPro-BdIt
    /GaramondPremrPro-It
    /Gautami
    /GDT
    /Geneva
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GreekC
    /GreekS
    /HoeflerText-Black
    /HoeflerText-BlackItalic
    /HoeflerText-Italic
    /HoeflerText-Ornaments
    /HoeflerText-Regular
    /Impact
    /InformalRoman-Regular
    /ISOCPEUR
    /ISOCPEURItalic
    /ISOCTEUR
    /ISOCTEURItalic
    /JoannaMT
    /JoannaMT-Bold
    /JoannaMT-BoldItalic
    /JoannaMT-Italic
    /JockeyOne-Regular
    /JuiceITC-Regular
    /KozGoPr6N-Bold
    /KozGoPr6N-ExtraLight
    /KozGoPr6N-Heavy
    /KozGoPr6N-Light
    /KozGoPr6N-Medium
    /KozGoPr6N-Regular
    /KozGoPro-Bold
    /KozGoPro-ExtraLight
    /KozGoPro-Heavy
    /KozGoPro-Light
    /KozGoPro-Medium
    /KozGoPro-Regular
    /KozMinPr6N-Bold
    /KozMinPr6N-ExtraLight
    /KozMinPr6N-Heavy
    /KozMinPr6N-Light
    /KozMinPr6N-Medium
    /KozMinPr6N-Regular
    /KozMinPro-Bold
    /KozMinPro-ExtraLight
    /KozMinPro-Heavy
    /KozMinPro-Light
    /KozMinPro-Medium
    /KozMinPro-Regular
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldSlanted
    /LetterGothic-Italic
    /LetterGothic-Slanted
    /LithosPro-Black
    /LithosPro-Regular
    /LubalinGraph-Book
    /LubalinGraph-BookOblique
    /LubalinGraph-Demi
    /LubalinGraph-DemiOblique
    /LucidaConsole
    /Mangal-Regular
    /Marigold
    /MicrosoftSansSerif
    /MinionPro-Bold
    /MinionPro-BoldCn
    /MinionPro-BoldCnIt
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Medium
    /MinionPro-MediumIt
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Mistral
    /Monaco
    /Monospace821BT-Bold
    /Monospace821BT-BoldItalic
    /Monospace821BT-Italic
    /Monospace821BT-Roman
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MT-Extra
    /MTExtraTiger
    /MVBoli
    /MyriadPro-Black
    /MyriadPro-BlackCond
    /MyriadPro-BlackCondIt
    /MyriadPro-Bold
    /MyriadPro-BoldCond
    /MyriadPro-BoldCondIt
    /MyriadPro-BoldIt
    /MyriadPro-Cond
    /MyriadPro-CondIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldCond
    /MyriadPro-SemiboldCondIt
    /MyriadPro-SemiboldIt
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewYork
    /Nyala-Bold
    /Nyala-Regular
    /Optima
    /Optima-Bold
    /Optima-BoldItalic
    /Optima-Italic
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PanRoman
    /Raavi
    /RomanC
    /RomanD
    /RomanS
    /RomanT
    /Romantic
    /RomanticBold
    /RomanticItalic
    /SansSerif
    /SansSerifBold
    /SansSerifBoldOblique
    /SansSerifOblique
    /SegoeUI
    /SegoeUI-Bold
    /Shruti
    /Simplex
    /SnapITC-Regular
    /SouvenirBTSemibold
    /SouvenirITCbyBT-Demi
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /SouvenirMdBTSemiboldItalic
    /StempelGaramond-Bold
    /StempelGaramond-BoldItalic
    /StempelGaramond-Italic
    /StempelGaramond-Roman
    /Stencil
    /StoneSansBlackRegular
    /StoneSansItalic
    /StoneSansRegular
    /StoneSansSemibold
    /StylusBT
    /SuperFrench
    /Swiss721BT-Black
    /Swiss721BT-BlackCondensed
    /Swiss721BT-BlackCondensedItalic
    /Swiss721BT-BlackExtended
    /Swiss721BT-BlackItalic
    /Swiss721BT-BlackOutline
    /Swiss721BT-Bold
    /Swiss721BT-BoldCondensed
    /Swiss721BT-BoldCondensedItalic
    /Swiss721BT-BoldCondensedOutline
    /Swiss721BT-BoldExtended
    /Swiss721BT-BoldItalic
    /Swiss721BT-BoldOutline
    /Swiss721BT-Italic
    /Swiss721BT-ItalicCondensed
    /Swiss721BT-Light
    /Swiss721BT-LightCondensed
    /Swiss721BT-LightCondensedItalic
    /Swiss721BT-LightExtended
    /Swiss721BT-LightItalic
    /Swiss721BT-Roman
    /Swiss721BT-RomanCondensed
    /Swiss721BT-RomanExtended
    /Syastro
    /Sylfaen
    /Symap
    /Symath
    /Symbol
    /SymbolMT
    /SymbolTiger
    /SymbolTigerExpert
    /Symeteo
    /Symusic
    /Tahoma
    /Tahoma-Bold
    /Technic
    /TechnicBold
    /TechnicLite
    /TektonPro-Bold
    /TektonPro-BoldCond
    /TektonPro-BoldExt
    /TektonPro-BoldObl
    /Tiger
    /TigerExpert
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /TrajanPro-Bold
    /TrajanPro-Regular
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /Txt
    /UniversalMath1BT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinetaBT-Regular
    /Vivaldii
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZWAdobeF
  ]
  /NeverEmbed [ true
    /Helvetica
    /HelveticaNeueLTPro-Bd
    /HelveticaNeueLTPro-BdCn
    /HelveticaNeueLTPro-BdCnO
    /HelveticaNeueLTPro-BdEx
    /HelveticaNeueLTPro-BdExO
    /HelveticaNeueLTPro-BdIt
    /HelveticaNeueLTPro-BdOu
    /HelveticaNeueLTPro-Blk
    /HelveticaNeueLTPro-BlkCn
    /HelveticaNeueLTPro-BlkCnO
    /HelveticaNeueLTPro-BlkEx
    /HelveticaNeueLTPro-BlkExO
    /HelveticaNeueLTPro-BlkIt
    /HelveticaNeueLTPro-Cn
    /HelveticaNeueLTPro-CnO
    /HelveticaNeueLTPro-Ex
    /HelveticaNeueLTPro-ExO
    /HelveticaNeueLTPro-Hv
    /HelveticaNeueLTPro-HvCn
    /HelveticaNeueLTPro-HvCnO
    /HelveticaNeueLTPro-HvEx
    /HelveticaNeueLTPro-HvExO
    /HelveticaNeueLTPro-HvIt
    /HelveticaNeueLTPro-It
    /HelveticaNeueLTPro-Lt
    /HelveticaNeueLTPro-LtCn
    /HelveticaNeueLTPro-LtCnO
    /HelveticaNeueLTPro-LtEx
    /HelveticaNeueLTPro-LtExO
    /HelveticaNeueLTPro-LtIt
    /HelveticaNeueLTPro-Md
    /HelveticaNeueLTPro-MdCn
    /HelveticaNeueLTPro-MdCnO
    /HelveticaNeueLTPro-MdEx
    /HelveticaNeueLTPro-MdExO
    /HelveticaNeueLTPro-MdIt
    /HelveticaNeueLTPro-Roman
    /HelveticaNeueLTPro-Th
    /HelveticaNeueLTPro-ThCn
    /HelveticaNeueLTPro-ThCnO
    /HelveticaNeueLTPro-ThEx
    /HelveticaNeueLTPro-ThExO
    /HelveticaNeueLTPro-ThIt
    /HelveticaNeueLTPro-UltLt
    /HelveticaNeueLTPro-UltLtCn
    /HelveticaNeueLTPro-UltLtCnO
    /HelveticaNeueLTPro-UltLtEx
    /HelveticaNeueLTPro-UltLtExO
    /HelveticaNeueLTPro-UltLtIt
    /HelveticaNeueLTPro-XBlkCn
    /HelveticaNeueLTPro-XBlkCnO
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /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 1200
  /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 false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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.)
    /TRK ()
    /TUR ()
  >>
  /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 [612.000 792.000]
>> setpagedevice


