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ÖÖZZEETT

AAmmaaçç:: Bu çal›flman›n amac›, h›zl› üst
çene geniflletmesi (RME) sonras›nda, iki
adet üst birinci premolar çekimli ve çe--
kimsiz tedavinin, dentoalveolar, iskelet--
sel ve yumuflak dokuya olan etkilerinin
karfl›laflt›r›lmas›d›r. BBiirreeyylleerr  vvee  YYöönntteemm::
Bu çal›flman›n materyali, maksiller darl›--
¤a sahip ve RME’yi takiben çekimli ya da
çekimsiz olarak tedavi edilmifl 21 hasta--
n›n, tedavi öncesi ve sonras› lateral sefa--
lometrik radyografilerinden oluflmaktad›r.
Çal›flmam›zda RME uygulanan hastalar,
çekimli ve çekimsiz olmak üzere iki gru--
ba ayr›ld›. Yeterli geniflletme ve pekifltir--
me süreci sonras›nda, çekimli tedavi edi--
len gruptan, iki adet üst birinci premolar
difl çekildi, çekimsiz grupta ise herhangi
bir difl çekimi yap›lmad›. Daha sonra her
iki gruba da sabit ortodontik tedavi uygu--
land›. BBuullgguullaarr::  Tedavi sonunda, çekimli
ve çekimsiz tedavi edilen gruplar karfl›--
laflt›r›ld›¤›nda, üst kesici diflin uzun ekse--
ninin A-Po do¤rusuyla yapt›¤› aç› (p <
0.01) ve mesafesinde (p < 0.05) ve alt ke--
sici diflin A-Po do¤rusuna olan mesafe--
sinde (p < 0.05) anlaml› de¤ifliklikler tes--
pit edildi. Bununla beraber, dudaklar ya
da yumuflak dokular ile ilgili parametre--
lerde istatistiksel olarak anlaml› farkl›l›k--
lar bulunmad›. Bizim bulgular›m›z, üst
çekimli tedaviler sonucunda daha retrü--
ziv bir profil oluflur fikrini destekleme--
mektedir. SSoonnuuççllaarr:: Bu bulgular›n ›fl›¤›n--
da, RME apareyi uygulanan, üst çekimli
ya da çekimsiz tedavi edilen hastalarda,
estetik farkl›l›k olmad›¤›n› söylemek
mümkündür. (Türk Ortodonti Dergisi
2010;23:49-60)

AAnnaahhttaarr  KKeelliimmeelleerr:: RME, Çekimli te--
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SSUUMMMMAARRYY

AAiimm::  The aim of this study was to
compare the dentoalveolar, skeletal and
soft tissue effects of upper two premolar
extraction or nonextraction treatments af--
ter Rapid Maxillary Expansion (RME).
SSuubbjjeeccttss  aanndd  MMeetthhooddss::  The sample of this
study consisted of pre and posttreatment
lateral cephalometric radiographs of 21
patients characterized by narrow maxilla
and treated with or without extraction fol--
lowing RME. In our study, RME applied
patients were divided into two groups as
extraction and nonextraction. After ade--
quate expansion and retention period,
two upper first premolars were extracted
in extraction group and no teeth were ex--
tracted in nonextraction group. Thereaf--
ter, fixed orthodontic treatment was star--
ted in two groups. RReessuullttss::  At the end of
treatment when extraction and nonex--
traction groups were compared, signifi--
cant differences in A1 inclination to A-Po
angle (p < 0.01), A1 to A-Po plane (p <
0.05) and B1 to A-Po plane distance (p <
0.05) representing the dentoalveolar inci--
sor position were detected. Also statisti--
cally no significant differences were fo--
und between parameters related to lips or
soft tissues. Our results do not support the
idea that more retrusive profile occurs as
a result of upper extraction treatment.
CCoonncclluussiioonnss::  In the light of these results, it
is possible to say that there is no esthetic
difference between the RME appliances
applied patients treated by either upper
premolar extraction or nonextraction tre--
atment. (Turkish J Orthod 2010;23:49-60)

KKeeyy  WWoorrddss: RME, Extraction treatment,
Nonextraction treatment, Soft tissue.
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GG‹‹RR‹‹fifi
Yüz esteti¤inin sa¤lanmas›, ortodontik te--

davinin bafll›ca amaçlar›ndan biridir ve has--
talar, tedavi sonucunda meydana gelebilecek
yüz de¤iflimlerini ço¤u kez merak etmekte--
dirler. Çekimli tedavi sonucunda yüz profili
kötüleflir fikri bu tedavi fleklinin önüne geç--
mektedir (1,2). Fakat çekimli ya da çekimsiz
tedaviler do¤ru planland›¤› takdirde, yüz pro--
fili için olumlu olabilmektedir (3,4). 

Uzun dönem stabilitenin sa¤lanmas› ama--
c›yla, çekimli ortodontik tedaviler pek çok
hastaya yayg›n olarak uygulanm›flt›r (5,6). Fa--
kat gülüfl ve profilde çekimli tedaviler sonucu
oluflan baz› problemler nedeniyle, çekimsiz
tedaviler yeniden tüm dünyada popülerlik
kazanm›flt›r (7-12). 

Baz› çal›flmalarda çekimli ve çekimsiz te--
davilerin çok farkl› profil sonuçlar› do¤urma--
d›¤› belirtilmifltir (12-15). Bu nedenle tedavi
seçiminde sadece profil de¤il, di¤er baz› is--
keletsel ve dental parametreler de göz önün--
de bulundurulmal›d›r. Bu durumda bilinmesi
gereken, çekimli ya da çekimsiz tedavilerden
hangisinin daha iyi oldu¤u yerine, bunlar›n
hangi durumlarda tercih edilece¤idir (16).

Bu nedenle bu çal›flman›n amac›; s›n›f I
hastalarda sadece profili de¤il, ortodontide
rutin bir klinik uygulama olan RME sonras›n--
da, çekimli ya da çekimsiz tedavinin dentoal--
veolar ve iskeletsel etkilerini de incelemektir. 

BB‹‹RREEYYLLEERR  vvee  YYÖÖNNTTEEMM
Bu çal›flman›n materyali, dar maksilla ve

iskeletsel s›n›f I maloklüzyona sahip 21 has--
tan›n tedavi öncesi ve tedavi sonras› lateral
sefalometrik radyografilerinden oluflmufltur.
Hastalar›n yafl ortalamas› 12,9±1,07 y›ld›r.
Hastalar gerekli analiz ve ölçümleri yap›ld›k--
tan sonra çekimli ve çekimsiz olmak üzere 2
alt gruba ayr›ld›. 1. grup (Çekimli grup); top--
lamda 11 hastadan (5 erkek, 6 k›z) ve 2. Grup
(Çekimsiz grup); 10 hastadan (5 erkek, 5 k›z)
oluflmaktayd›. Çekimli ve çekimsiz grupta
çaprafl›kl›k miktar› s›ras›yla 7,2 ± 2,3 mm. ve
3,4 ± 1,4 mm idi (Tablo1). Hastalar›n seçim
kriterleri ise flöyleydi: Hastalarda, kraniofasi--
yal anomali ve konjenital difl eksikli¤i olma--
mas› ve daha önceden ortodontik tedavi gör--
memifl olmas›.

Kay›tlar al›nd›ktan sonra; her bir gruptaki
hastalar›n alç› modelleri üzerinde banded
RME (Leone, Sesto Fiorentino, ‹talya) aparey--

IINNTTRROODDUUCCTTIIOONN
Facial esthetics is one of the primary goals

of orthodontic treatment, and the patients fre--
quently wonder about possible facial changes
caused by a certain treatment. The idea that
extraction treatment can worsen the facial
profile has discouraged this treatment (1,2).
However, extraction or nonextraction treat--
ment might be beneficial for the facial profile,
if it is properly planned (3,4).

For long-term stability, extraction treatment
had been widely applied to many patients
(5,6). But with the concerns of some problems
related to smile and profile, nonextraction tre--
atments have again gained widespread popu--
larity (7-12). 

In some studies, extraction and nonextrac--
tion treatments do not seem to produce very
different profile results (12-15). Thus, not only
the profile but also some other skeletal and
dental parameters should be taken on consi--
deration for treatment choice. What should
be known in this case is under what conditi--
ons each preferable instead of which treat--
ment is better (16).

Therefore, the aim of this study is examine
not only the profile but also the dentoalveolar
and skeletal effects of extraction or nonextrac--
tion treatment in class I patients after Rapid
Maxillary Expansion (RME) which is a routine
clinical procedure in orthodontics. 

SSUUBBJJEECCTTSS  aanndd  MMEETTHHOODDSS
The sample of this study consisted of pre

and posttreatment lateral cephalometric radi--
ographs of 21 patients with narrow maxilla
and skeletal class I malocclusion. The mean
age was 12.9±1.07 years. The patients were
divided into 2 subgroups as extraction and
nonextraction groups after necessary analysis
and measurement were made. The first group
(extraction group) consisted of a total of 11
patients (5 male, 6 female), and the second
group (nonextraction group) consisted of 10
patients (5 male, 5 female) In extraction and
nonextraction group, the amount of crowding
was 7.2 ± 2.3 mm. and 3.4 ± 1.4 mm respec--
tively (Table1). The inclusion criteria of the
patients were as follows: absence of craniofa--
cial anomalies and congenitally missing te--
eth, no history of prior orthodontic treatment.

After pretreatment records were taken, ban--
ded RME (Leone, Sesto Fiorentino, Italy) appli--
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leri haz›rland› ve apareyler hastalara uygu--
land› (fiekil 1).

Hastalara viday› günde 2 kere çevirmeleri
gerekti¤i anlat›ld›. Aktif geniflletme yaklafl›k
olarak 2 hafta sürdü ve sonuç olarak 5-9 mm
geniflletme elde edildi. Yeterli geniflletme sa¤--
land›ktan sonra, apareyler pekifltirme amaçl›
olarak 3 ay boyunca a¤›zda tutuldu. Üç ay
sonra RME apareyleri ç›kart›l›p, hastalara
transpalatal arklar tak›ld›. Daha sonra çekim--
li gruptaki hastalar›n üst birinci premolar difl--
leri çekildi ve ard›ndan, 18x22 inç Roth ed--
gewise braketler (Omni Roth, GAC Interna--
tional Inc, Bohemia, NY, ABD) her iki grupta--
ki hastalar›n tümüne uyguland›. Çekimli
grupta, 16x22 inç paslanmaz çelik ark telleri--
ne geçildi¤inde, önce kanin distalizasyonu,
daha sonra da keser retraksiyonu yap›ld›. Her
iki grupta da, hastalar›n aktif ortodontik teda--
vileri baflar›l› bir flekilde tamamland› ve teda--
vi sonras› kay›tlar› al›nd›. Çekimli ve çekim--
siz tedavi gruplar›nda ortalama tedavi sürele--
ri s›ras›yla 2,1 ve 1,8 y›ld›r (Tablo 1).

Lateral sefalometrik radyografiler üzerinde
do¤rusal ve aç›sal ölçümler yap›ld›. Hastala--
r›n sefalometrik radyografileri Dicle Üniversi--

ances were constructed on the plaster models
of patients in each group and the appliances
were implicated (Figure 1). The patients were
instructed to turn the screw twice a day. Acti--
ve expansion period lasted approximately two
weeks and 5-9 mm expansion was achieved.
After adequate expansion was achieved, the
appliances were left in place for 3 months for
retention, then they were removed and trans--
palatal arches were constructed. Thereafter,
the maxillary first premolars of the patients in
the extraction group were extracted and 18 x
22 inch Roth edgewise brackets (Omni Roth,
GAC International Inc, Bohemia, NY) were
bonded to all patients in both groups. In ex--
traction group canine distalization was done
with 16x22 inch stainless steel arch wires and
then incisors were retracted. In both groups,
active orthodontic treatments were carried out
successfully and posttreatment records were
taken. In extraction and nonextraction groups,
the mean durations of treatment were 2.1 and
1.8 years respectively (Table 1).

Linear and angular craniofacial measure--
ments were performed on lateral cephalomet--
ric radiographs. The lateral cephalometric ra--

fifieekkiill  11::  Çal›flmada kullan›lan

RME apareyinin görüntüsü.

FFiigguurree  11::  The view of the

RME appliance uesd in this

study.

TTaabblloo  11.. Bu çal›flmaya dahil

edilen hastalar›n yafl, cinsiyet

da€›l›m› ve tedavi süresi.

TTaabbllee  11.. Age, gender

distribution of patients

included in this study and

treatment duration.
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tesi Diflhekimli¤i Fakültesi Radyoloji Klini¤in--
de Asahi Cephalometer (CX 90X, Asahi Ro--
entgen, Kyoto, Japonya) ile al›nd›. Sefalostat--
lar, sagital düzlem X ›fl›nlar›na dik gelecek,
Frankfort düzlemi horizontal düzleme para--
lel, difller sentrik oklüzyonda ve dudaklar ha--
fif kapal› olacak flekilde konumland›r›lm›flt›r.
Sefalometrik radyografiler 0.003 mat asetat

ka¤›tlar› üzerine çizildi.  Tüm radyografiler
tek bir kifli (N.H.) taraf›ndan elle çizilmifltir.

Bu çal›flmada kullan›lan noktalar fiekil
2’de gösterilmifltir. fiekil 3 aç›sal ölçümleri,
fiekil 4 ise do¤rusal ölçümleri göstermektedir.

‹‹ssttaattiissttiikksseell  AAnnaalliizz
Örneklerin normal da¤›l›m› Kolmogorow-

Smirnov testi, homojenitesi ise Levene testi ile
de¤erlendirilmifltir. Gruplar aras› karfl›laflt›r--
malar için ba¤›ms›z t-testi ve grup içi de¤iflim--
ler için efllefltirilmifl t-testi kullan›lm›flt›r. Tüm
veriler istatistiksel SPSS versiyon 15.0 progra--
m› ile analiz edilmifltir. P < 0,05 istatistiksel
anlaml›k seviyesi olarak kabul edilmifltir.

MMeettoott  HHaattaass››
‹lk ölçümden 1 ay sonra, 16 hastan›n late--

ral sefalometrik radyografileri rastgele olarak
seçilmifl ve ayn› araflt›rmac› (N.H.) taraf›ndan

diograph of each subject was taken with an
Asahi Cephalometer (CX 90X, Asahi Roent--
gen, Kyoto, Japan) at the Dental Radiology
Clinic of Dicle University, School of Dentistry.
All subjects were positioned in the cephalos--
tat with the sagittal plane at a right angle to
the path of the x-rays, the Frankfort plane pa--
rallel to the horizontal plane, the teeth in cen--

tric occlusion, and the lips lightly closed. The
cephalometric radiographs were traced on
0.003 matte acetate sheets. A single author
(N.H.) traced all the radiographs by hand.

The landmarks used in this study were
shown in Figure 2. Figure 3 demonstrates an--
gular measurements and Figure 4 shows line--
ar measurements. 

SSttaattiissttiiccaall  AAnnaallyyssiiss  
Normal distribution of sample was evalua--

ted by using the Kolmogorov-Smirnov test,
and homogenity was evaluated by using the
Levene test. Independent t test for between-
group and paired t test for within-group chan--
ges were used. All data were analyzed by
using the statistical package SPSS Version
15.0. P < 0.05 was accepted as statistical sig--
nificance level.

fifieekkiill  22::  Sefalometrik analizde

kullan›lan noktalar. S: Sella,

N: Nasion, PNS: Posterior

Nasal Spina, ANS: Anterior

Nasal Spina, A: A noktas›, B:

B noktas›, Pog: Pogonion, Gn:

Gnathion, Go: Gonion, Co:

Condylion, CC: CC noktas›,

Po: Porion, Ba: Basion, Or:

Orbitale, B1 noktas›: Alt

santralin insizal kenar›, A1

noktas›: Üst santralin insizal

kenar›, UL: Üst dudak, LL:

Alt dudak, Pogs: Yumuflak

doku pogonion, Pn:

Pronasale.

FFiigguurree  22::  Landmarks used in

cephalometric analysis. S:

Sella, N: Nasion, PNS:

Posterior Nasal Spina, ANS:

Anterior Nasal Spina, A: A

point, B: B point, Pog:

Pogonion, Gn: Gnathion, Go:

Gonion, Co: Condylion, CC:

CC point, Po: Porion, Ba:

Basion, Or: Orbitale, B1

point: Lower central edge, A1

point: Upper central edge,

UL: Upper Lip, LL: Lower

Lip, Pogs: Soft tissue

pogonion, Pn: Pronasale.
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yeniden ölçülmüfltür. Tesadüfi hata S2’nin ha--
ta de¤iflkeni ve d’nin ayn› de¤iflkenin iki öl--
çümü aras›ndaki fark oldu¤u Dahlberg’in (17)
formülü ile (S2= ™d2/2n) ve sistemik hata p
< 0.005 ise ba¤›ml› t-testi ile ölçülmüfltür.

BBUULLGGUULLAARR
‹statistiksel de¤erlendirmeler neticesinde

sistemik hata tespit edilmedi (p < 0,05), tesa--
düfi hatan›n ise kabul edilebilir s›n›rlar içinde
oldu¤u belirlendi (0,07-0,38). 

GGrruuppllaarr››nn  TTeeddaavvii  ÖÖnncceessii  vvee  
TTeeddaavvii  SSoonnrraass››  KKaarrflfl››llaaflfltt››rr››llmmaass››

Gruplar›n tedavi öncesi karfl›laflt›r›lmas›,
sadece alt dudak-estetik düzlem uzakl›¤›nda

EErrrroorr  ooff  tthhee  MMeetthhoodd
One-month after the first measurement, the

lateral cephalometric radiographs of 16 pati--
ents were randomly selected and re-measured
by the same examiner (N.H.). The casual er--
ror was calculated according to Dahlberg's
(17) formula (S2= ™d2/2n) where S2 is the er--
ror variance and “d” is the difference betwe--
en the two determinations of the same variab--
le, and the systematic error with dependent t
tests, for p < 0.05.

RREESSUULLTTSS
According to the results of the systematic

and casual errors; no systematic error was de--
tected (p < 0.05) and casual errors were wit--
hin acceptable levels (0.07-0.38).

fifieekkiill  33::  Sefalometrik aç›lar. 1.
SNA (º): Sella-Nasion düzlemi
ile Nasion-A noktas› aras›ndaki
aç›.2. SNB (º): Sella-Nasion
düzlemi ile Nasion-B noktas›
aras›ndaki aç›. 3. ANB (º):
Nasion-A noktas› ve Nasion-B
noktas› düzlemleri aras›ndaki
aç›. 4. SN-GoGn (º): Sella-
Nasion ve Gonion-Gnathion
do€rular› aras›ndaki aç›. 5. Yüz
ekseni (º): CC noktas›ndan
gnathion noktas›na çizilen
düzlem ile Basion-Nasion
düzlemi aras›nda kalan aç›. 6.
Oklüzal düzlem-Sella-Nasion
(º): Oklüzal düzlem ve Sella-
Nasion aras›nda oluflan aç›.7.
A1-Sella-Nasion düzlemi (º):
Sella-Nasion düzlemi ile A1
(üst keser) aras›ndaki aç›. 8. A1-
A-Po (º): Sert doku A noktas›-
pogonion düzlemi ile üst
keserin uzun ekseni aras›ndaki
aç› 9. IMPA (º): Mandibular
düzlem ile alt keserin uzun
ekseni aras›ndaki aç›. 10. B1-A-
Po (º): Sert doku A noktas›-
pogonion düzlemi ile alt
keserin uzun ekseni aras›ndaki
aç›. 11. Keserler aras› aç› (º): Alt
ve üst keserlerin uzun eksenleri
aras›ndaki aç›. 12. Z aç›s› (º):
Frankfort horizontale göre çene
üst ya da alt dudak yumuflak
doku profil çizgisi. 13. Palatal
düzlem-SN (º): Palatal düzlem
(ANS-PNS düzlemi) ve Sella-
Nasion düzlemi aras›ndaki aç›.
14. Oklüzal Düzlem-Palatal
düzlem (º): Oklüzal düzlem ile
palatal düzlem aras›ndaki aç›..

FFiigguurree  33::  Cephalometric angles. 1. SNA (º): The angle formed by the planes Sella-Nasion and Nasion-Point A. 2. SNB

(º): The angle formed by the planes Sella-Nasion and Nasion-Point B. 3. ANB (º): The angle formed by the planes

Nasion-Point A and Nasion-Point B. 4. SN-GoGn (º): The angle formed by lines Sella-Nasion and Gonion-Gnathion. 5.

Facial axis (º): The angle formed by the plane CC to Gnathion and the Basion-Nasion plane. 6. Occlusal plane to Sella-

Nasion (º): The angle formed between the occlusal plane and Sella-Nasion. 7. A1 to SN Sella-Nasion plane (º): Angle

from A1 (upper incisor) to Sella-Nasion plane. 8. A1 inclination to A-Po (º): The angle formed by the long axis of the

upper incisor to a plane from hard tissue Point A to Pogonion. 9. IMPA (º): The angle formed by the long axis of the

lower incisor and the mandibular plane. 10. B1 inclination to A-Po (º): The angle formed by the long axis of the lower

incisor to a plane from hard tissue Point A to Pogonion. 11. Interincisal angle (º): The angle formed by the long axis of

the upper and lower incisors. 12. Z angle (º): The chin and upper-or lower-lip soft tissue profile line related to the

Frankfort horizontal. 13. Palatal Plane-SN (º): The angle formed by the Palatal plane (ANS-PNS plane) and Sella-

Nasion plane.  14. Occlusal Plane-Palatal plane (º): The angle formed by the occlusal plane and palatal plane.
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istatistiksel olarak anlaml› farkl›l›klar oldu¤u--
nu gösterdi ve di¤er ölçümlerde istatistiksel
olarak anlaml› bir farkl›l›k gözlemlenmedi.
Gruplar›n tedavi sonras› ölçümleri karfl›laflt›--
r›ld›¤›nda, üst kesici diflin uzun ekseninin A-
Po do¤rusuyla yapt›¤› aç› (p < 0,01) ve mesa--
fesinde (p < 0,05) ve alt kesici diflin A-Po
do¤rusuna olan mesafesinde (p < 0,05) an--
laml› de¤ifliklikler oldu¤u tespit edildi, di¤er
parametrelerde ise istatistiksel olarak anlaml›
bir farkl›l›k bulunmad›. Tedavi öncesinde
gruplar aras›nda alt dudak-estetik düzlem
mesafesinde istatistiksel olarak anlaml› de¤i--
fliklik olmas›na ra¤men, bu farkl›l›k tedavi so--
nunda ortadan kalkm›flt›r (Tablo 2).

TTeeddaavvii  DDee¤¤iiflfliikklliikklleerrii  ((ÇÇeekkiimmllii  GGrruupp))
Çekimli grupta tedavi sonunda; Co-Gn

mesafesi ve palatal düzlem-SN aç›s› (p <
0,05), alt dudak-estetik düzlem ve overbite
mesafesinde istatistiksel olarak anlaml› de¤i--
fliklikler tespit edildi (p < 0,01), di¤er para--

PPrreettrreeaattmmeenntt  aanndd  PPoossttttrreeaattmmeenntt  
CCoommppaarriissoonn  ooff  GGrroouuppss

Pretreatment comparisons of the groups re--
vealed statistically significant differences only
in the distance of lower lip to esthetic plane
and no statistically significant difference in ot--
her measurements was observed. When the
posttreatment measurements of groups were
compared, in A1 inclination to A-Po angle (p
< 0.01), A1 to A-Po plane (p < 0.05) and B1
to A-Po plane distance (p < 0.05) there were
significant changes and no statistically signifi--
cant differences were found in all other para--
meters. Before treatment; while there was a
statistically significant change in lower lip dis--
tance to esthetic line between groups, this dif--
ference disappeared at the end of treatment
(Table 2).

TTrreeaattmmeenntt  CChhaannggeess  ((EExxttrraaccttiioonn  GGrroouupp))
At the end of treatment; in extraction gro--

up, statistically significant changes in Co-Gn
distance and palatal plane-SN angle (p <

fifieekkiill  44::  Do€rusal

sefalometrik ölçümler. 1. A1-

A-Po düzlemi (mm): Sert

doku A noktas›-pogonion

düzlemi ile üst keserin uç

k›sm› aras›ndaki mesafe. 2.

B1-A-Po düzlemi (mm): Sert

doku A noktas›-pogonion

düzlemi ile alt keserin uç

k›sm› aras›ndaki mesafe. 3.

Condylion-Gnathion (mm):

Kondil-gnathion aras›ndaki

mesafe. 4. Üst dudak-estetik

düzlem (mm): Burun

ucundan çenenin en ön

k›sm›na çizilen düzlem ile

üst duda€›n en ön k›sm›

aras›ndaki mesafe. 5. Alt

dudak-estetik düzlem (mm):

Burun ucundan çenenin en

ön k›sm›na çizilen düzlem ile

üst duda€›n en ön k›sm›

aras›ndaki mesafe. 6. Overjet

(mm): Oklüzal düzlem

üzerinde, alt keserin ucu ile

üst keserin ucu aras›ndaki

mesafe. 7. Overbite (mm):

Oklüzal düzleme dik olarak,

alt keserin ucu ile üst keserin

ucu aras›ndaki mesafe. 

FFiigguurree  44::  Cephalometric linear measurements. 1. A1 to A-Po plane (mm): Measured from the tip of the upper incisor to

a plane from hard tissue Point A to Pogonion. 2. B1 to A-Po plane (mm): Measured from the tip of the lower incisor to

a plane from hard tissue Point A to Pogonion. 3. Condylion-Gnathion (mm): Measured from Condylion to Gnathion. 4.

Upper lip to esthetic plane (mm): Measured from the most anterior point on the upper lip to a plane from the tip of

the nose to the most anterior point on the chin. 5. Lower lip to esthetic plane (mm): Measured from the most anterior

point on the lower lip to a plane from the tip of the nose to the most anterior point on the chin. 6. Overjet (mm):

Measured from the tip of the lower incisor to the tip of the upper incisor along the occlusal plane. 7. Overbite (mm):

Measured from the tips of the upper and lower incisors perpendicular to the occlusal plane.
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metrelerde ise istatistiksel olarak anlaml› bir
de¤ifliklik yoktu (Tablo 3).

TTeeddaavvii  DDee¤¤iiflfliikklliikklleerrii  ((ÇÇeekkiimmssiizz  GGrruupp))
Çekimsiz grupta tedavi sonunda; ANB aç›--

s›, overbite (p < 0,01), Co-Gn uzakl›¤›, A1’in
A-Po düzlemine uzakl›¤›, keserler aras› aç›,
A1-SN düzlemi aç›s› ve B1’ in A-Po düzle--
miyle yapt›¤› aç›da istatistiksel olarak anlam--
l› de¤ifliklikler bulundu (p < 0,05). Di¤er pa--
rametrelerde istatistiksel olarak anlaml› bir
de¤ifliklik yoktu (Tablo 4).

TTAARRTTIIfifiMMAA
Tedavilerin tamamlanmas›n›n ard›ndan,

çekimli ve çekimsiz tedavi gruplar›n›n karfl›--
laflt›r›lmas›nda; keser konumlar› hariç, di¤er
ölçümlerde anlaml› bir farkl›l›k tespit edilme--
mifltir. Bu bulgular, Zierhut ve arkadafllar›n›n
(18), Finnoy ve arkadafllar›n›n (19) ve Baflçift--
çi ve Üflümez’in (20) bulgular› ile uyumludur.
Ayr›ca, Paquette ve arkadafllar› (12) tedavi
sonras›nda farkl› keser pozisyonlar›na ra¤--

0.05), lower lip to esthetic plane and overbite
distance (p < 0.01) were detected. There we--
re no statistically significant changes in other
parameters (Table 3).

TTrreeaattmmeenntt  CChhaannggeess  
((NNoonneexxttrraaccttiioonn  GGrroouupp))

At the end of treatment; in nonextraction
group, statistically significant changes were
found in ANB angle, overbite (p < 0.01), Co-
Gn, A1 to A-Po plane distance, interincisal
angle, A1 to SN plane angle and B1 inclinati--
on to A-Po angle (p < 0.05). There was no sta--
tistically significant change in other parame--
ters (Table 4).

DDIISSCCUUSSSSIIOONN
After the completion of treatments, no sig--

nificant differences were detected in any me--
asurements except those for the position of in--
cisors in the comparison of extraction and no--
nextraction groups. These findings are in
compatible with the findings of Zierhut et al

TTaabblloo  22.. Çekimli ve çekimsiz

gruplar›n tedavi öncesi ve

tedavi sonras› istatistiksel

olarak karfl›laflt›r›lmas›.

TTaabbllee  22.. Pretreatment and

posttreatment statistical

comparisons of extraction and

nonextraction groups. 
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men, uzun dönemde estetik düzleme göre alt
dudak pozisyonunda anlaml› farkl›l›klar›n ol--
mad›¤›n› bildirmifllerdir. 

Çal›flmam›zda, çekimli ve çekimsiz grup--
lar›n tedavi öncesindeki sefalometrik de¤er--
lendirilmesinde yaln›zca alt duda¤›n estetik
çizgiye olan mesafesi istatistiksel olarak fark--
l› bulundu ve çekimli grupta alt dudak estetik
çizgiye göre retrüziv konumdayd›. Fakat te--
davi sonras› karfl›laflt›rmalara bak›ld›¤›nda,
bu fark›n ortadan kalkt›¤› ve keser pozisyonu
aç›lar›nda gruplar aras›nda istatistiksel olarak
anlaml› farl›l›klar oldu¤u tespit edildi. Bu fark--
l›l›klar›n tedavi protokollerinin normal sonuç--
lar› oldu¤u ve bu sonuçlar›n, Zierhut ve arka--

(18), Finnoy et al (19) and Baflçiftçi and Üflü--
mez (20). Also, Paquette et al (12) found that
after treatment, there were no significant dif--
ferences in lower lip position relative to the
esthetic plane despite different positions of in--
cisors in the long term. 

In our study, only the distance of lower lip
to esthetic line was statistically different in the
pre-treatment cephalometric assessments of
extraction and nonextraction groups and the
lower lip was retrusive relative to esthetic line
in extraction group. However in posttreat--
ment comparisons, it was found that the diffe--
rence disappeared and in terms of incisor po--
sition there were statistically significant chan--
ges between groups. It is observed that these

TTaabblloo  33.. Çekimli grupta

yap›lan ölçümlerin tedavi

öncesi ve tedavi sonras›

ortalama de€erleri, standart

sapmalar› ve bulgular›n

istatistiksel karfl›laflt›r›lmas›.

TTaabbllee  33.. Pretreatment and

posttreatment mean values

and standard deviations of

measurements for the

extraction group and the

results of statistical

comparisons.
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dafllar› (18) ile Finnoy ve arkadafllar›n›n (19)
çal›flmalar› ile uyumlu oldu¤u görülmektedir.

Gruplar aras›nda tedavi sonuçlar› karfl›lafl--
t›r›ld›¤›nda; Üst kesici A-Po do¤rusu aras›n--
daki aç› ve üst keser A-Po mesafesinde istatis--
tiksel olarak anlaml› farkl›l›klar oldu¤u tespit
edildi. Bu ölçümlerin çekimli grupta azalma--
s›na ra¤men, azalmalar›n istatistiksel olarak
anlaml› olmad›¤› belirlendi. Çekimsiz grupta
ise, bu ölçümler art›fl göstermifl ve A1’in A-Po
düzlemine olan mesafesindeki art›fl ise istatis--
tiksel olarak anlaml› bulunmufltur. Çekimsiz
grupta bu parametrelerde meydana gelen ar--
t›fl› keserlerdeki protrüzyona ba¤lamaktay›z.
Bu çal›flman›n sonuçlar› Baflçiftçi ve Üflü--
mez’in (20) sonuçlar› ile uyumludur.

differences are the normal results of treatment
protocols and compatible with the results of
Zierhut et al (18) and Finnoy et al (19).

When the treatment results were compared
between groups, it was found that there were
statistically significant differences in A1 incli--
nation to A-Po angle and A1-APo plane dis--
tance. Although these values decreased in ex--
traction group, these changes were not statis--
tically significant. In nonextraction group the--
se values increased and the increase in the
distance of A1 to A-Po plane was statistically
significant. We attributed the increase in the--
se parameters in nonextraction group to the
protrusion of incisors. The results of this study
are compatible with the results of Baflçiftçi
and Üflümez (20).

TTaabblloo  44.. Çekimsiz grupta

yap›lan ölçümlerin tedavi

öncesi ve tedavi sonras›

ortalama de€erleri, standart

sapmalar› ve bulgular›n

istatistiksel karfl›laflt›r›lmas›.

TTaabbllee  44.. Pretreatment and

posttreatment mean values

and standard deviations of

measurements for the

nonextraction group and the

results of statistical

comparisons.
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‹ki grubun tedavi sonuçlar› karfl›laflt›r›ld›--
¤›nda, istatistiksel olarak anlaml› farkl›l›k gös--
teren di¤er bir parametre ise B1’in A-Po düz--
lemine olan mesafesidir. Her bir grup için te--
davi öncesi ve tedavi sonras› bulgular karfl›--
laflt›r›ld›¤›nda, bu parametrenin bir miktar
artt›¤› ama bu art›fllar›n istatistiksel olarak an--
laml› olmad›¤› tespit edilmifltir. Gruplar›n te--
davi sonras› parametrelerinin karfl›laflt›r›lma--
s›nda bulunan istatistiksel farkl›l›klar, çekimli
ve çekimsiz gruplar›n tedavi bafl›nda alt çe--
nelerindeki çaprafl›kl›k miktarlar›n›n farkl› ol--
mas›na ba¤lanabilir. Bu parametredeki art›fl
alt çenede çekim yap›lmamas›ndan kaynak--
lanm›flt›r. Bulgular›m›z, Paquette ve arkadafl--
lar› (12) ve Baflçiftçi ve Üflümez’in (20) çal›fl--
malar› ile benzerdir.

Ayr›ca çekimli grubun tedavi öncesi ve te--
davi sonras› parametreleri de¤erlendirildi¤in--
de, Co-Gn mesafesi ve alt duda¤›n estetik çiz--
giye olan uzakl›¤›nda istatistiksel olarak an--
laml› farkl›l›klar bulunmufltur. Co-Gn mesafe--
sindeki bu art›fl büyüme ve geliflimin normal
bir sonucudur (21). Çekimli grupta, alt dudak
estetik çizgi parametresi tedavi öncesi de¤er--
lere göre azalm›flt›r. Bu azalma da alt keserle--
rin protrüzyonundan kaynaklanmaktad›r (20).

Çekimli grupta istatistiksel olarak farkl› olan
di¤er bir parametre de overbite’d›r. Bu para--
metre nicelik olarak farkl› tedavi protokollerin--
de de¤iflkenlik gösterebilir. Tedavi s›ras›nda alt
ve üst keserlerin ekstrüzyonunun hem çekimli
hem de çekimsiz gruplarda bu parametrenin
art›fl›na sebep oldu¤unu düflünmekteyiz.

Çekimsiz grupta, tedavi öncesi ve tedavi
sonras› parametrelerde meydana gelen de¤i--
flimler incelendi¤inde; büyüme ve geliflimin
sonucu olarak Co-Gn mesafesinin anlaml› bir
flekilde artt›¤› bulunmufltur. Bunun yan› s›ra
keserler aras› aç›da istatistiksel olarak anlaml›
farkl›l›klar tespit edilmifltir. Bu aç›daki de¤ifli--
min, çaprafl›kl›¤›n çözülmesi amac› ile alt ve
üst kesici difllerde meydana gelen protrüzyo--
nun normal bir sonucu oldu¤unu düflünmek--
teyiz. Bu bulgular Baflçiftçi ve Üflümez’in (20)
çekimsiz grubundaki sonuçlar› ile uyumludur.

Çal›flmam›zda; çekimli grupta, alt duda¤›n
estetik çizgiye olan uzakl›¤›n›n çekimsiz gru--
ba göre istatistiksel olarak daha fazla oldu¤u--
nu fakat bu farkl›l›¤›n tedavi sonras›nda orta--
dan kalkt›¤›n› gözlemledik. Bu bulgu tedavi
sonunda çekimsiz gruptakine k›yasla alt ke--

When the treatment results of two groups
were compared, another statistically different
parameter was B1 to APo plane distance. For
each group, when the pre and posttreatment
results were compared; it is found that this pa--
rameter increased to a small extent but this in--
crease was not statistically significant. The sta--
tistical differences found in the comparison of
the posttreatment parameters of groups may
be attributable to different amount of crow--
ding in the lower jaws of extraction and no--
nextraction groups at the beginning of treat--
ment. It is obvious that the protrusion is more
pronounced in group with marked crowding.
The increase in this parameter was resulted
from nonextraction in lower jaw. Our findings
were similar to the results of studies of Paquet--
te et al (12) and Baflçifçi and Üflümez (20).

Also when the pre and posttreatment para--
meters of extraction group were assessed, sta--
tistically significant differences were found in
Co-Gn distance and the distance of lower lip
to esthetic line. The increase in Co-Gn dis--
tance is a normal result of growth and deve--
lopment (21). It was found that in extraction
group, lower lip esthetic line parameter dec--
reased relative to pretreatment values. This
decrease resulted from protrusion in lower
incisor teeth (20). 

In extraction group, another statistically
different parameter was overbite. This para--
meter may vary quantitatively in different tre--
atment protocols. We think that in extraction
group, extrusion of lower and upper incisor
teeth during treatment led to increase in this
parameter as in nonextraction group.

When the changes in pre and posttreat--
ment parameters were assessed in nonextrac--
tion group; as a result of growth and develop--
ment, it was found that Co-Gn distance in--
creased significantly. Beside this, there were
statistically significant differences in interinci--
sal angle. We think that the difference in this
angle is a normal result of protrusion of lower
and upper teeth to correct crowding. It is fo--
und that the findings were compatible with
the results of Baflçifçi and Üflümez (20) in no--
nextraction group.

In our study we observed that in extraction
group, the distance of lower lip to esthetic li--
ne was statistically greater relative to nonex--
traction group but this difference disappeared
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serlerde daha fazla protrüzyon olmas› ile
aç›klanabilir. Bununla beraber, tedavi sonun--
da farkl› keser pozisyonlar› elde edilmesine
karfl›n, alt ve üst dudaklar›n estetik çizgiye
olan mesafeleri aras›nda bir farkl›l›k bulun--
mam›flt›r. Bu bulgu Baflçiftçi ve Üflümez’in
(20) ve Zierhut ve arkadafllar›n›n (18) sonuç--
lar› ile uyumludur. Ayr›ca, çekimli ve çekim--
siz tedavinin profile olan etkilerinin çaprafl›k--
l›k miktar› ve büyüme geliflimle orant›l› oldu--
¤u da bilinmektedir.

Sonuç olarak çekimli ve çekimsiz gruplar--
dan tedavi sonras›nda elde edilen parametre--
ler de¤erlendirildi¤inde sadece dental para--
metrelerde istatistiksel aç›dan anlaml› farkl›--
l›klar bulundu¤u, dudaklar›n estetik çizgiye
olan mesafelerinde anlaml› de¤ifliklikler ol--
mad›¤› tespit edilmifltir. Bu aç›dan bak›ld›¤›n--
da; farkl› iki tedavi yaklafl›m› aras›nda istatis--
tiksel olarak anlaml› bir farkl›l›k bulunmam›fl--
t›r. Fakat çekimsiz tedavi edilen grupta, alt ve
üst difllerin afl›r› protrüzyonu gelecekte teda--
vinin stabilitesini olumsuz yönde etkileyebilir
(22). Bununla beraber baz› çal›flmalar ise, çe--
kimli ya da çekimsiz tedavilerin relaps› çok
fazla etkilemedi¤ini göstermektedir (23,24).

SSOONNUUÇÇ
Çal›flmam›zda, çekimli ve çekimsiz grup--

lar aras›nda tedavi uygulamalar›ndan kay--
naklanan farkl› miktarlarda protrüzyon ve ret--
rüzyon gözlemlenmesine ra¤men, tedavi so--
nunda gruplar aras›nda baz› dentoalveolar
parametrelerde anlaml› farkl›l›klar tespit edil--
mifl, fakat iskeletsel ve yumuflak doku para--
metrelerinde istatistiksel olarak anlaml› farkl›--
l›klar olmad›¤› belirlenmifltir.

after treatment. This result can be explained
by more protrusion of lower incisors than that
in nonextraction group at the end of treat--
ment. Also; although different incisor positi--
ons were achieved between results at the end
of treatment, there were no differences betwe--
en the distances of upper and lower lip to est--
hetic line. This result is compatible with the
results of Baflçifçi and Üflümez (20) and Zier--
hut et al (18). Also, it is known that the effects
of extraction and nonextraction treatments to
profile are proportional to the amount of
crowding and growth and development.

As a result, when the parameters of each
group were assessed, the differences between
posttreatment values were only found in den--
tal parameters and at the end of extraction
and nonextraction treatments, there were no
differences between the distances of lips to
esthetic line. From this perspective; it might
be said that between these two treatment ap--
proaches, there were no statistically signifi--
cant differences. However in nonextraction
treatment, the excesive protrusion of upper
and lower teeth may adversely affect the stabi--
lity of treatment in the future (22). However so--
me studies show that extraction or nonextracti--
on do not affect the relapse too much (23,24).

CCOONNCCLLUUSSIIOONN
In our study; between extraction and no--

nextraction groups, although different amo--
unts of protrusion and retrusion resulting from
treatment procedures were observed and so--
me dentoalveoler parameters showed signifi--
cant differences between groups at the end of
treatment, no statistical differences were fo--
und in skeletal and soft tissue parameters. 

KKAAYYNNAAKKLLAARR//RREEFFEERREENNCCEESS

1. Proffit W, Phillips C, Tulloch J, Medland P. Surgi-
cal versus orthodontic correction of skeletal
Class II malocclusion in adolescents: effects and
indications. Int J Adult Orthod Orthognath Surg
1992;7:209-20.

2. Proffit W. Forty-year review of extraction frequ-
encies at a university orthodontic clinic. Angle
Orthod 1994;64:407-14.

3. Bowman S. More than lip service: facial esthetics in
orthodontics. J Am Dent Assoc 1999;130:1773-81.

4. Drobocky O, Smith R. Changes in facial profile
during orthodontic treatment with extraction of
four first premolars. Am J Orthod Dentofacial
Orthop 1989;95:220-30.

5. Sandusky WC III. A long-term postretention
study of tweed extraction treatment [master’s
thesis]. Memphis, Tenn: University of Tennessee;
1983. In: Bowman SJ, Johnston LE. The esthetic
impact of extraction and nonextraction treat-
ments on Caucasian patients. Angle Orthod
2000;70:3-10.

6. Franklin GS, Rossouw PE, Woodside DG. A lon-
gitudinal study of dental and skeletal parameters
associated with stability of orthodontic treat-
ment. Am J Orthod Dentofacial Orthop
1995;108:452-453.

7. Weintraub JA, Vig PS, Brown C, Kowalski CJ.
The prevalence of orthodontic extractions. Am J
Orthod Dentofacial Orthop 1989;96:462-466.



Türk Ortodonti Dergisi 2010;23:49-60
60

Hamamc›, Akkurt, Do¤ru, Veli, Hamamc›

8. O’Connor BMP. Contemporary trends in ortho-
dontic practice: a national survey. Am J Orthod
Dentofacial Orthop 1993;103:163-170.

9. Sadowsky C. The risk of orthodontic treatment
for producing temporomandibular mandibular
disorders: a literature overview. Am J Orthod
Dentofacial Orthop 1992;101:79-83.

10. McNamara JA Jr, Seligman DA, Okeson JP. Occ-
lusion, orthodontic treatment, and temporoman-
dibular disorders: a review. J Orofac Pain
1995;9:73-90.

11. Johnson DK, Smith RJ. Smile esthetics after ort-
hodontic treatment with and without extraction
of four first premolars. Am J Orthod Dentofacial
Orthop 1995;108:162-167.

12. Paquette DE, Beattie JR, Johnston LE Jr. A long-
term comparison of nonextraction and premolar
extraction edgewise therapy in ‘‘borderline’’
Class II patients. Am J Orthod Dentofacial Ort-
hop 1992;102:1-14.

13. Bishara SE, Cummins DM, Jacobsen JR, Zaher
AR. Dentofacial and soft tissue changes to Class
II Division 1 cases treated with and without ex-
tractions. Am J Orthod Dentofacial Orthop
1995;107:28-37.

14. Young T, Smith R. Effects of orthodontics on the
facial profile: a comparison of change during no-
nextraction and four premolar extraction treat-
ment. Am J Orthod Dentofacial Orthop
1993;103:452-458.

15. Bravo LA. Soft tissue facial profile changes after
orthodontic treatment with four premolars ex-
tracted. Angle Orthod 1994;64:31-42.

16. Bowman SJ, Johnston LE. The esthetic impact of
extraction and nonextraction treatments on Ca-
ucasian patients. Angle Orthod 2000;70:3-10.

17. Dahlberg G. Statistical methods for medical and
biological students. George Allen and Unwin
Ltd, London; 1940:122-32.

18. Zierhut EC, Joondeph DR, ?rtun J, Little RM.
Long-term profile changes associated with suc-
cessfully treated extraction and nonextraction
Class II Division 1 malocclusions. Angle Orthod
2000;70:208-219. 

19. Finnoy JP, Wisth PJ, B?e OE. Changes in soft tis-
sue profile during and after orthodontic treat-
ment. Eur J Orthod 1987;9:68-78.

20. Baflçiftçi FA, Üflümez S. Effects of extraction and
nonextraction treatment on Class I and Class II
subjects. Angle Orthod 2003;73:36-42.

21. McNamara JA. A method of cephalometric eva-
luation. Am J Orthod Dentofac Orthop
1984;86:449-69.

22. Glenn G, Sinclair PM, Alexander RG. Nonex-
traction orthodontic therapy: posttreatment den-
tal and skeletal stability. Am J Orthod Dentofaci-
al Orthop 1987;92:321-328

23. Little RM, Wallen TR, Riedel RA. Stability and re-
lapse of mandibular anterior alignment. Am J
Orthod 1981;80:349-65.

24. Little RM, Riedel RA, Artun J. An evaluation of
changes in mandibular anterior alignment from
10 to 20 years postretention. Am J Orthod Den-
tofacial Orthop 1988;93:423-8.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /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 false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 250
  /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 250
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 1250
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice


