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Pekistirme Déneminde Yumusak Doku Adaptasyonu

Soft Tissue Adaptation During Retention

GiRis
Aktif ortodontik ve pekistirme tedavisi do-
nemlerinde fonksiyon, gortintt ve dis pozis-
yonlarinin dengesi tizerinde yumusak doku-
larin etkinligi, tedavi basarisinda goz oniine
alinmasi gereken konudur (1). Tedavi 6ncesi
var olan anormal kas aktivitesinin devami te-
davi sonrasi relaps nedenlerinden olabildigi
gibi (2,3), ortodontik tedavi ile elde edilen
yeni olusuma yumusak dokularin adaptasyo-
nu da tedavi stabilitesi icin dnemlidir (4).
Proffit ve Fields (5), yumusak dokularin te-
davi sonunda elde edilen duruma adaptas-
yonlari sirasinda, disleri tekrar tedavi basinda-
ki pozisyonlarina getirecek kadar fazla kuvve-
tin ortaya ciktigini ve retansiyon aygitlarinin
yumusak dokularin remodelasyonunun ta-
mamlanmasina kadar disleri bu konumda tu-
tabilmesi gerektigini bildirmektedirler.
Dentisyon, dinamik denge durumu diye ad-
landinlan stabil bir ortamda yer almaktadir.
Dinamik dengeyi etkileyen baslica faktorler
dil, dudak ve yanaklarin istirahat halinde uy-
guladiklari basing, periodontal membran tara-
findan olusturulan kuvvetlerdir (6,7); bu ne-
denle elde edilen dis pozisyonlarinin korun-
mast igin, dislere zit yonlt basing uygulayan
orofasiyal kas basinclarinin uyum icinde ol-
masi (dudak ve yanak kuvvetlerinin dil kuvvet-
leri ile dengede olmasi), kas fonksiyonu ile
denge icinde bulunan iyi bir fonksiyonel ok-
ltizyonun olusturulmasi gerekmektedir (6,8,9).
Literattrde, pekistirme tedavisi donemin-
de yumusak doku adaptasyonunu inceleyen
herhangi bir calisma bulunmamaktadir. Bu
sebeple bu calismada pekistirme tedavisi sti-
recinde, dental, iskeletsel stabilite ile yumu-
sak doku adaptasyonunun incelenmesi
amaclandi.

BIREYLER ve YONTEM

Yas araligi 16 ile 20 arasinda degisen, kro-
nolojik yas ortalamasi 17.56 olan (15 kiz, 7
erkek) 22 birey calismaya dahil edildi. Birey-
ler iskeletsel Sinif 1, dissel Angle Sinif I ve/ve-
ya Sinif Il kapanis iliskisi gostermekte olup,
optimal veya artmis dik yon yiz oranlarina
sahipti. Bireyler su kistaslara gore arastirmaya
dahil edildi: 1) Dort adet birinci kuigtik azi dis
cekimi ile birlikte sabit edgewise ortodonti
tekniginin uygulanmasi, 2) anormal yutkun-
ma aliskanhginin olmamasi, 3) aktif biiytime
ve gelisim atihmlarinin tamamlanmis olmasi,
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INTRODUCTION

The influence of soft tissues on equilibri-
um of the positions of teeth, function and fa-
cial harmony during active orthodontic treat-
ment and retention have to be considered
(1). The presence of abnormal muscle acti-
vity before orthodontic treatment is one of
the relapse reasons (2,3); adaptation of soft
tissues after orthodontic treatment is also im-
portant for the stability of treatment (4).

Proffit and Fields (5) stated that strong for-
ces occur during the adaptation of soft tissu-
es at the end of active orthodontic treatment
that may return the teeth to the original posi-
tions. Therefore retention appliances should
preserve the teeth until remodeling of soft tis-
sues is completed.

Dentition is located in a stable position
called dynamic equilibrium. The primary
factors for the equilibrium are the resting
pressures of the tongue, lips and cheek, and
possibly the forces created within the peri-
odontal membrane (6,7); for this reason an
equilibrium of soft tissue forces (forces from
the lips and cheek counterbalanced by for-
ces from the tongue) and functional occlusi-
on should be constructed in order to provide
stability (6,8,9).

In literature there are no studies evalua-
ting soft tissue adaptation in retention. The-
refore the aim of this study was to investiga-
te skeletal and dental stability and soft tissu-
e pressure adaptation during retention treat-
ment period.

SUBJECTS and METHODS

The study group consisted of 22 subjects
(15 females, 7 males) whose ages ranged
between 16 and 20, with a mean chronolo-
gic age of 17.56. Cases had skeletal Class I,
Angle class | and/or Class Il malocclusion
with optimal or increased vertical facial di-
mensions. Inclusion criteria were (1) full fi-
xed edgewise orthodontic treatment with ex-
traction of four first premolars, (2) no abnor-
mal infantile swallowing, (3) completion of
active growth and development potential, (4)
retraction of upper incisors and (5) none of
the extraoral appliance usage during active
orthodontic treatment (6) no maxillary ex-
pansion treatment.
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Sekil 1: A) Lateral
sefalogramlar iizerinde
yapilan iskeletsel ve dissel
olgtimler, B) Posteroanterior
radyografiler tizerindeki
referans diizlemler ve

Ol¢timler

Figure 1: A) Skeletal and
dentoalvelar measurements
on lateral cephalograms,

B) Reference planes and
measurements on

posteroanterior radiograms.
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4) st kesici dislerde retraksiyon isleminin ya-
ptlmis olmasi, 5) aktif ortodontik tedavi sira-
sinda herhangi bir agizdisi aygitin kullanil-
mamis olmasi, 6) tst cenede ekspansiyon ya-
pilmamis olmasi

Arastirmaya alinan tim bireylere pekistir-
me doneminin ilk alti ay1 Hawley apareyi ye-
mekler hari¢ gece glindiz, sonraki ti¢ ay bo-
yunca sadece geceleri kullandirildi.

Aktif ortodontik tedavi sonunda (T0), pe-
kistirme doneminin altinci (T1) ve dokuzun-
cu aylarinda (T2) tim bireylerden lateral sefa-
lometrik ve anteroposterior radyografiler, mo-
deller ve yumusak dokularin disler tizerinde-
ki baskilarini veren 6lctimler elde edildi. Tim
sefalometrik, model ve yumusak doku basing
olctimleri tek bir arastirmaci tarafindan ger-
ceklestirildi (BU). Bireyler yapilacak olctimler
hakkinda bilgilendirildi ve aydinlatilmis
onam formlari imzalattirildi.

Lateral sefalometrik filmler tizerinde yapi-
lan iskeletsel ve dentoalveoler clgtimler (10)
(Sekil TA):

1) SNA (9): Ust cene ile 6n kafa kaidesi arasin-
daki sagital yondeki iliskiyi tanimlayan aci

2) SNB (9): Alt ¢ene ile 6n kafa kaidesi ara-
sindaki sagital yondeki iliskiyi tanimlayan
acl

3) ANB (9: Ust cene ile alt cene arasindaki
sagital yondeki iliskiyi tanimlayan aci

4) SN/GoGn (9): On kafa kaidesine gore alt
¢ene konumunu tanimlayan aci

5) Pg-NB (mm): Pogonion noktasinin NB
diizlemine olan uzakhg

6) UT/NA (9: Ust cene en ileri kesici disin
uzun ekseninin ile NA diizlemi ile yaptig
acl

Dincer, Isik-Aslan, Darendeliler, Unsal-Rasit

All patients received upper and lower
Hawley retention appliances with instructi-
ons to wear them all the time except during
meals for six months and only at night for the
next three months.

Lateral and anteroposterior radiographs,
dental casts and soft tissue pressure measure-
ments on teeth were obtained from all sub-
jects at the end of active orthodontic treat-
ment (TO), at the end of sixth (T1) and ninth
months (T2) of retention. All the cephalomet-
ric, model and soft tissue pressure measure-
ments were performed by a single investiga-
tor (BU). Patients were informed about the
measurements and asked to sign an informed
consent.

Skeletal and dentoalveolar measurements on
lateral cephalograms (10): (Figure TA)

1) SNA (9): The angle defining the sagital in-
terrelationship between maxilla and an-
terior cranial base.

2) SNB (9): The angle defining the sagital in-
terrelationship between mandibula and
anterior cranial base.

3) ANB (9): The angle defining the sagital
interrelationship between maxilla and
mandibula.

4) SN/Go-Gn (9): Position of mandibular
plane according to anterior cranial plane.

5) Pg-NB (mm): The perpendicular distance
from pogonion to NB.

6) UT/NA (9: The angle between the long
axis of the most protrusive maxillary cen-
tral incisor and NA plane.

7) U1-NA (mm): The perpendicular distance
from the incisive edge of the most protrusi-
ve maxillary central incisor to NA plane.
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7) U1-NA (mm): Ust cene kesici dis kronu-
nun en ileri noktasinin NA diizlemine
olan uzakhg

8) L1/NB (9): Alt gene en ileri kesici disin uzun
ekseninin ile NB diizlemi ile yaptigi aci

9) L1-NB (mm): Alt gene kesici dis kronunun
en ileri noktasinin NB diizlemine olan
uzakligi

10) UT/L1 (9): Ust ve alt en ileri orta kesici di-
sin uzun eksenleri arasindaki agi

11) Holdaway farki: 1-NB uzakligi ile Pg-NB
uzakhgr arasindaki farktir

12)Overjet (mm): Ust en ileri kesici disin ke-
sici kenari ile alt en ileri kesici disin vesti-
bul ytizeyi arasinda kalan 6n-arka yonde-
ki mesafe

13)Overbite (mm): Ust ve alt en ileri kesici
dislerin kesici kenarlari arasindaki dik
yon kapanis fazlalig

Posteroanterior radyografiler tizerinde kul-
lanilan duizlemler ve yapilan ol¢timler (10)
(Sekil 1B):

1) ZR-AGR ve ZL-AGL: Sag ve sol zigomatik
noktalar ile sag ve sol antigonial noktalar
arasindaki diizlemlerdir. Frontal yiiz diiz-
lemi

2) ZR-ZL: Sag ve sol zigomatik noktalari bir-
lestiren duizlemdir. Z diizlemi

3) U6R-ZRAGR (mm): Ust sag birinci biiyiik
azi disinin bukkal ytiziiniin transversal
yondeki en ileri noktasinin frontal yiz
dizlemine uzakhgi

4) UG6L-ZLAGL (mm): Ust sol birinci biiyiik
azi disinin bukkal ytiziinin transversal
yondeki en ileri noktasinin frontal yiz
diizlemine olan uzakhgi

5) L6R-ZRAGR (mm): Alt sag birinci buytk
azi disinin bukkal ytiziiniin transversal
yondeki en ileri noktasinin frontal yiiz
dizlemine uzakhgi

1T

7 N
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8) L1-NB (°9): The angle between the long
axis of the most protrusive mandibular
central incisor and NB plane.

9) L1-NB (mm): The perpendicular distance
from the incisive edge of the most protrusi-
ve mandibular central incisor to NB plane.

10)U1/L1 (9): The angle between the long axis
of the most protrusive maxillary central in-
cisor and mandibular central incisor.

11) Holdaway difference: The difference bet-
ween L1-NB and Pg-NB.

12) Overjet: The sagital distance between
the incisive edge of the most protrusive
upper incisor and the vestibule surface of
the most protrusive lower incisor.

13) Overbite: The vertical distance between
the incisive edge of the most protrusive
upper and lower incisors.

Reference planes and measurements on
posteroanterior radiograms (10) (Figure 1B):
1) ZR-AGR and ZL-AGL: The planes betwe-

en right and left zygomatic points and

right and left antigonial points. Frontal fa-
cial plane

2) ZR-ZL: The plane passing through right
and left zygomatic points. Z plane

3) U6R-ZRAGR (mm): The perpendicular
distance from the most vestibule point of
upper right first molar to frontal facial
plane.

4) U6L-ZLAGL (mm): The perpendicular dis-
tance from the most vestibule point of
upper left first molar to frontal facial pla-
ne.

5) L6R-ZRAGR (mm): The perpendicular
distance from the most vestibule point of
lower right first molar to frontal facial

plane.
.
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Sekil 2: A) Ust dental modeler
iizerinde yapilan olgiimler,
B) Alt dental modeler

tizerinde yapilan dlgtimler

Figure 2: A) Measurements on
upper dental casts,
B) Measurements on lower

dental casts.
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Sekil 3: A) Yumusak doku

basing dl¢iimiinde kullanilan

strain gauge’ ler, B) Akrilik

mini-plaga yapistirilan strain

gauge’ ler

Figure 3: A) Strain gauges

used in soft tissue pressure

measurements, B) Strain

gauges glued to acyrlic mini-
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plates.

A

6) L6L-ZLAGL (mm): Alt sol birinci biytk azi
disinin bukkal ytzintn transversal yon-
deki en ileri noktasinin frontal yliz diizle-
mine uzakhg

Ortodontik modeller tizerinde yapilan 6l-

cumler (Sekil 2):
1) Ust interkanin genislik (U3R+U3L)
2) Alt interkanin genislik (L3R+L3L)
3) Ust intermolar genislik (U6R+U6L)
4) Alt intermolar genislik (L6R+L6L)

Yumusak dokularin (dudak, yanak, dil),
disler tzerine uyguladiklari baskiyr 6lgmek
amaciyla strain-gauge’ ler kullanildi (11) (Se-
kil 3A). 0,6/120LY11 tipindeki strain-gaugele-
ri (Hottinger Baldwin Messtechnik GMBH,
D-64293 Darmstadt, Almanya) dislerin tizeri-
ne yerlestirmek amaci ile her dis ylizeyine
uygun olarak T mm kalinliginda soguk akril-
den mini plaklar hazirlandi. Yumusak doku
baski degerlerini mimkiin oldugunca gerce-
ge yakin elde etmek amaci ile strain-gau-
ge'lerin yapistinldigi mini plak kalinliginin
cok fazla olmamasina dikkat edildi (12). Stra-
in-gauge’ ler Bond-200 (Micromeasurment
Comp., Measurement Group, Inc. Raleign,
N.C, ABD) tipindeki adeziv ile akrilik mini
plaklar tzerine yapistirilarak, polycarboxyla-
te siman (Adhesor, Turkiye) araciligi ile kuru-
tulmus dislerin vestibul veya lingual ytizeyle-
rine yerlestirildi (Sekil 3B ve 4).

Olcitimler alt ve (st cenenin sag tarafinda-
ki disler tizerinde gerceklestirildi. Burada Go-
uld ve Picton’ (13) in sag taraftaki kuvvetlerin
sol tarafa gore daha fazla olabilecegi ile ilgili
bulgulari gbz 6ntinde bulunduruldu. Strain-

Dincer, Isik-Aslan, Darendeliler, Unsal-Rasit

B

6) L6L-ZLAGL (mm): The perpendicular dis-
tance from the most vestibule point of lo-
wer left first molar to frontal facial plane.

Measurements on dental casts (Figure 2):
1) Upper intercanine dimension (U3R+ U3L)

)
2) Lower intercanine dimension (L3R+ L3L)
3) Upper intermolar dimension (U6R+ U6L)
4) Lower intermolar dimension (L6R+L6L)

Strain gauges were used to measure the
soft tissue pressures (lips, cheek and tongue)
on teeth (11) (Figure 3A). Cold-curing ortho-
dontic acyrlic resin mini plates Tmm in
thickness were prepared to attach the 0.6/
120LY11 type strain gauges (Hottinger Bald-
win Messtechnik GMBH, D-64293 Darm-
stadt, Germany) on teeth. Acrylic mini plates
were prepared as thin as possible to achieve
the reliable soft tissue pressures (12). Strain-
gauges were glued onto the acrylic mini pla-
tes with Bond-200 type adhesive (Microme-
asurment Comp., Measurement Group, Inc.
Raleign, N.C, USA) and acrylic mini plates
were attached onto the labial or lingual sur-
faces of the teeth with polycarboxylate ce-
ment (Adhesor, Turkey) (Figure 3B and 4).

Gould and Picton (13) stated that pressu-
res on the right side could be more than
pressures on the left side therefore in this
study measurements were made on the right
side of the jaws. Patients were instructed to
swash their mouth with water at room tem-
perature in order to avoid incorrect results
that can occur due to temperature changes.
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gauge ile mini plaklar dislerin tGizerine yapis-
tirlmadan 6nce, 1s1 degisimine baglh meyda-
na gelebilecek hatali sonuglart 6nlemek agi-
sindan hastalarin agzi, oda isisinda bekletil-
mis su ile calkalandi.

Strain-gauge’ den c¢ikan iki telin birbirine
temas edip kisa devre olusturmasini 6nlemek
amaci ile kablo tizeri kaplandi ve daha sonra
gauge’ ler ‘E10MK11 Digital Strain Indicator’
e (Tecquipment Comp., ABD) yarim kopri
(half bridge) Wheatstone teknigi ile baglandi
(14) (Sekil 5). Olctimler, hasta dogal bas po-
zisyonunda, istirahat halinde ve yutkunma si-
rasinda olmak tizere iki ayri konumda yapil-
di (15). Olctimler, strain-gauge ile mini-plak-
lar disler Gzerine yapistirilip, 6n bolgede du-
dak, yan bolgede de yanaklar ekarte edilip,
strain indicator” de degismeyen sifir degeri el-
de edildikten sonra gerceklestirildi. Istirahat
pozisyonunda dudak ve yanak serbest biraki-
lip hastaya rahat durmasi, yutkunmada ise
tukrigint yutmasi soylendi. Bu hareketler
olctim yapilmadan 6nce hastaya birkac defa
tekrarlatildi (14). Olctim yaparken kablolarin,
anteriorda dudaklarin arasindan, bukkalde
ise dudak kosesinden disariya uzatilmasina
dikkat edildi. Her 6lctim ti¢ defa arka arkaya
tekrarlanarak, tic degerin ortalamasi kullanil-
di. ETOMK11 Digital Strain Indicator ile elde
edilen degerler Mmm/mm (x10%) biriminde
olup, bu degerlerin gram’ a dontstirilmesi
amaci ile, dogal dislerden yararlanilarak ha-
zirlanan bir model tizerinde strain-gauge’ le-
rin yer aldigi mini-plaklar yapistirilip gram
agirhiklarr yiklendi (Sekil 6). Bu kalibrasyon

T —
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The two wires existing from strain-gauges
were coated in order to prevent short circuit
and then strain gauges were connected to
the ‘ETOMK11 Digital Strain Indicator’ (Tec-
quipment Comp., USA) with half bridge
Wheatstone technique (14) (Figure 5). Recor-
dings were made at rest and during swallo-
wing. The patients were seated in a dental
chair with their heads in natural head positi-
on (15). Having strain gauges attached to the
surface of teeth with mini-plates, measure-
ments were made after lips and cheek were
removed from the surface of teeth and zero
value on strain indicator was achieved. Sub-
jects were asked to relax their lips and cheek
at rest position and swallow their saliva du-
ring swallowing. Patients repeated these po-
sitions before measurements were establis-
hed (14). Cables were extended to the outsi-
de of the mouth between lips in the labial
and from the corner of the lips in the buccal.
Each measurement was repeated three times
and average of the three measurements was
used. The values achieved by ETOMK11 Di-

Sekil 4: Akrilik mini-plakla
birlikte dise yapistirilan strain

gauge’ ler

Figure 4: Acyrlic mini-plates

with strain gauges attached to

teeth.

Sekil 5: Dis tizerindeki basing

degerlerini 6lgen ‘digital

strain indicator’ cihazi

Figure 5: Digital strain

indicator device used to

measure pressure values on

teeth.
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Sekil 6: Kalibrasyon isleminde

kullanilan gram degerleri

Figure 6: Gram values used in
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isleminde, 2 gram’ in 140 Mmm/mm (140x10
(Uzeri -6) mm/mm) degerine esdeger oldugu bu-
lundu. Tim ortalama degerler gram cinsinden
hesaplandi ve basing olarak degerlendirildi.

Yumusak dokularin disler tzerine uygula-
dig1 basinci 6lgmek amaci ile st ve alt kesici
disler ile sag tist ve alt birinci buyik azi digle-
ri kullanilarak asagidaki olctimler yapildi:

1) U1r(V) : Ust orta kesici dislerin vestibul
ytizeylerine istirahat halinde dudagin uy-
guladigi basinctir.

2) UTr(P) : Ust orta kesici dislerin palatinal
yuizeylerine istirahat halinde dilin uygula-
dig1 basinctir.

3) L1r(V) : Alt orta kesici dislerin vestibul
ytizeylerine istirahat halinde dudagin uy-
guladigi basinctir.

4) L1r(L) :Altorta kesici diglerin lingual yi-
zeylerine istirahat halinde dilin uyguladi-
g1 basinctir.

5) U6K(V) : Ust sag birinci molar disin vesti-
bul yiizeyine istirahat halinde yanagin uy-
guladig basinctir.

6) U6K(P) : Ust sag birinci molar disin pala-
tinal ytizeyine istirahat halinde dilin uy-
guladigi basingtir.

7) Lér(V) : Alt sag birinci molar disin vesti-
bul yiizeyine istirahat halinde yanagin uy-
guladigi basinctir.

8) Lér(L) :Altsag birinci molar disin lingu-
al ytizeyine istirahat halinde dilin uygula-
dig1 basinctir.

9) UTs(V) : Ust orta kesici dislerin vestibul
yiizeylerine yutkunma halinde dudagin
uyguladigi basinctir.

gital Strain Indicator were as Mmm/mm (x10-
6 mm/mm) unit and to translate these values
to gram values, a model containing natural
teeth was prepared, strain gauges with mini-
plates were attached and gram values were
loaded (Figure 6). It was found that 2 gm we-
re equal to 140 Imm/mm( 140210 ( -6)
mm/mm) in this calibration procedure. All
the average values were calculated as gram
and evaluated as pressure. To measure the
soft tissue pressures on teeth, following me-
asurements were made using upper and lo-
wer incisors and right first molars.

1) UTr(V) : The pressure of lips on the labi-
al side of upper central teeth at rest.

2) UTr(P) : The pressure of tongue on the
palatal side of upper central teeth at rest.

3) L1r(V) : The pressure of lips on the labi-
al side of lower central teeth at rest.

4) L1r(L) : The pressure of tongue on the
lingual side of lower central teeth at rest.

5) uUer(V) : The pressure of cheek on the
buccal side of upper first molar teeth at
rest.

6) U6r(P) : The pressure of tongue on the
palatal side of upper first molar teeth at
rest.

7) Lér(V) : The pressure of cheek on the
buccal side of lower first molar teeth at
rest.

8) Lér(L) : The pressure of tongue on the lin-
gual side of lower first molar teeth at
rest.

9) UTs(V): The pressure of lips on the labial

Tirk Ortodonti Dergisi 2009,22:110-123
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10)U1s(P) : Ust orta kesici dislerin palatinal
yiizeylerine yutkunma halinde dilin uygu-
ladigi basingtir.

11) L1s(V) : Alt orta kesici dislerin vestibul
ytizeylerine yutkunma halinde dudagin
uyguladigr basinctir.

12) L1s(L) :Altorta kesici dislerin lingual yti-
zeylerine yutkunma halinde dilin uygula-
digi basingtir.

13) U6s(V) : Ust sag birinci molar disin vesti-
bul ylizeyine yutkunma halinde yanagin
uyguladigr basinctir.

14) U6s(P) : Ust sag birinci molar disin pa-
latinal ytizeyine yutkunma halinde dilin
uyguladigi basingtir.

15) L6s(V) : Alt sag birinci molar disin ves-
tibul ytizeyine yutkunma halinde dudagin
uyguladigr basinctir.

16) Les(L) : Alt sag birinci molar disin lin-
gual yiizeyine yutkunma halinde dilin uy-
guladig basinctir.

Ayrica, istirahat ve yutkunma halindeki
toplam vestibul ve toplam lingual degerleri
de hesaplandi. Calismada elde edilen veriler
Wilcoxon testi (Windows versiyonu 13.00
SPSS Inc., Chicago, lllinois, USA) ile istatis-
tiksel olarak degerlendirildi.

side of upper central teeth during swallo-
wing.

10) U1s(P): The pressure of tongue on the pa-
latal side of upper central teeth during
swallowing.

11) L1s(V): The pressure of lips on the labial
side of lower central teeth during swallo-
wing.

12) L1s(L): The pressure of tongue on the lin-
gual side of lower central teeth during
swallowing.

13) U6bs(V) :The pressure of cheek on the
buccal side of upper first molar teeth du-
ring swallowing.

14) Ubs(P) : The pressure of tongue on the
palatal side of upper first molar teeth du-
ring swallowing.

15) L6s(V) : The pressure of cheek on the
buccal side of lower first molar teeth du-
ring swallowing.

16) L6s(L) : The pressure of tongue on the lin-
gual side of lower first molar teeth during
swallowing.

Also the total (incisor+molar) buccal and
lingual pressure values were calculated at
rest and during swallowing. The results of
the study were analyzed by Wilcoxon test
using the Statistical Package for Social Scien-
ces (Windows version 13.00 SPSS Inc., Chi-
cago, lllinois, USA)

Olgiim / Measurements (n=10) r

Olciim / Measurement (n=10) r

1.U3R+U3L (mm) 0.98
2.L3R-L3L (mm) 0.98
3.UBR+UBL (mm) 0.96
4.L6R-L6L (mm) 0.97
1. U1f (V) 0.98
2. U1f (P) 0.97
3. L1f (V) 0.97
10. U1s (P) 0.94
14. U6s (P) 0.96

1. SNA (°) 0.98
2.SNB (°) 0.99
3.ANB (°) 0.95
4. SN/GoGn (°) 0.98
5. Pg-NB (mm) 0.97
6. U1/NA (°) 0.99
7. U1-NA (mm) 0.97
8. L1/NB (°) 0.97
9. L1-NB (mm) 0.95
10.Holdaway farki / Holdaway

difference 0.96
11. U1/L1 (°) 0.98
12. Overjet (mm) 0.94
13. Overbite (mm) 0.98
14. U6R-ZRAGR (mm) 0.97
15. U6L-ZLAGL (mm) 0.97
16. L6R-ZRAGR (mm) 0.98
17. L6L-ZLAGL (mm) 0.97
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Tablo I: Olgiim tekrarlama

katsayilari (r)

Table I: Intraclass correlation

coefficients (r) for repeated

measurements
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Tablo II. Lateral sefalometrik
ve anteroposterior 6l¢iimlerin
retansiyonun baslangici (T0),
altina (T1) ve dokuzuncu (T2)
aylarindaki ortalama
degerleri (x) ve TO-T1, T1-T2
ve TO-T2 donemleri
arasindaki farklarin

onemliligi

Table II. Mean values (x) of
lateral and anteroposterior
cephalogram measurements
at the beginning (T0), the
sixth (T1) and the ninth
months (T2) of retention and
significance values of
differences between TO-T1,
T1-T2 and TO-T2

Tablo IIL Retansiyonun
baslangici (T0), altinc (T1) ve
dokuzuncu (T2) aylarindaki
dental model 6lgtimlerinin
ortalama degerleri (x) ve TO-
T1, T1-T2 ve TO-T2 donemleri
arasindaki farklarin

onemliligi

Table III. Mean values (x) of
dental cast measurements at
the beginning (T0), the sixth
(T1) and the ninth months
(T2) of retention and
significance values of
differences between TO-T1,
T1-T2 and TO-T2

Tablo IV. Retansiyonun
baslangici (T0), altinc (T1) ve
dokuzuncu (T2) aylarindaki
yumusak doku basing
oOlgiimlerinin (gm) ortalama
degerleri (x) ve TO-T1, T1-T2
ve TO-T2 doénemleri
arasindaki farklarin
onemliligi

Table IV. Mean values (x) of
soft tissue pressure
measurements (gm) at the
beginning (T0), the sixth (T1)
and the ninth months (T2) of
retention and significance
values of differences between

T0-T1, T1-T2 and TO-T2
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BULGULAR

Bireysel ¢izim ve hata diizeyinin kontroli
amaci ile rastgele secilen 10 bireye ait lateral
sefalometrik ve anteroposterior film, ortodon-
tik model ve yumusak doku 6l¢timlerine ilis-
kin ‘clciim tekrarlama katsayilarinin (r) 1.00
tam degerine oldukca yakin oldugu saptandi
(16) (Tablo 1).

Bireylerin pekistirme donemi 6. ve 9. ay-
larinda iskeletsel ve dentoalveoler sefalomet-
rik ve model 6lciim degerlerinde istatistiksel
olarak 6nemli bir degisim kaydedilmedi (Tab-
lo 11,111).

Dincer, Isik-Aslan, Darendeliler, Unsal-Rasit

RESULTS

Lateral and anteroposterior cephalomet-
ric, dental cast and soft tissue pressure me-
asurements of randomly selected 10 subjects
were repeated by the same examiner and in-
traclass correlation coefficients were nearly
1.00 for all variables, confirming the reliabi-
lity of the measurements (16). (Table I)

No significant change was found in ske-
letal, dental and also dental cast measure-
ments at the sixth (T1) and ninth months (T2)
of retention treatment period. (Table II,111)

Baslangi¢/Beginning 6.Ay/ Month 9. Ay/Month
(T0) T (T2) P
Olciim/ Measurements (n=22) X SD X SD X SD (TO-T1) (T1-T2) (T0-T2)
1. SNA (°) 79.88 2.69 7990 266 79.90 2.66 1.00 1.00 1.00
2.SNB (°) 77.05 295 77.02 280 77.04 276 0.89 1.00 0.80
3. ANB (°) 2.93 1.73 293 1.74 2.86 1.75 1.00 0.98 0.98
4. SN/GoGn (°) 35.91 6.42 3566 6.42 36.32 6.23 0.55 0.53 0.61
5. Pg-NB (mm) 1.57 1.90 1.75 2.00 1.70 1.91 0.27 0.80 0.39
6. UT/NA (°) 20.55 6.18 20.53 6.05 20.89 5.61 0.59 0.50 0.37
7. U1-NA (mm) 5.04 2.36 513 217 5.16 2.18 0.86 0.99 0.80
8. L1/NB (°) 23.94 5.10 2394 503 2377 513 0.90 0.56 0.84
9. L1-NB (mm) 6.43 1.90 6.47 1.88 6.52 1.95 0.94 0.80 0.74
11.Holdaway farki/Holdaway
difference 4.86 295 472 3.05 4.81 3.05 0.43 0.64 0.92
12. U1/L1 (°) 131.25 6.75 131.18 6.26 131.71 6.30 0.56 0.39 0.37
13. Overjet (mm) 1.89 0.83 191 0.80 2.00 0.95 0.48 0.59 0.72
14. Overbite (mm) 2.16 1.22 252 1.22 2.52 1.56 0.08 0.78 0.67
15. UBR-ZRAGR (mm) 15.16 2.39 15.25 222 1520 234 0.76 0.38 0.67
16. UBL-ZLAGL (mm) 14.59 2.55 1450 242 1447 218 0.64 0.58 0.49
17. LBR-ZRAGR (mm) 15.45 2.36 1543 252 1536 2.64 0.84 0.47 0.72
18. L6L-ZLAGL (mm) 15.18 3.03 15.09 290 15.02 2385 0.89 0.65 0.51
Baslangic/Beginning 6.Ay/ Month 9.Ay/Month
Olciim/Measurements (T0) an (12) P
(n=22) X SD X SD X SD  (T0-T1) (T1-T2) (T0-T2)
1.U3R+U3L (mm) 31.30 3.14 31.57 3.04 3154 3.05 0.34 0.69 0.31
2.L3R-L3L (mm) 26.91 1.85 26.89 185 26.72 1.88 0.72 0.28 0.52
3.U6R+UBL (mm) 47.52 1.74 47.86 205 4781 1.85 0.53 1.00 0.44
4.L6R-L6L (mm) 43.65 2.34 43.75 248 43.75 2.58 0.59 0.89 0.65
Baslangi¢/Beginning 6. Ay/Month 9.Ay/ Month
Olciim/Measurements (T0) an (T2) P
(n=22) X SD X SD X SD (TO-T1) (T1-T2) (T0-T2)
1.U1r (V) 2.90 1.83 2.67 1.83 2.35 2.15 0.44 0.44 0.26
2.U1r (P) 5.45 2.07 5.42 2.16 5.5 2.55 0.76 0.67 0.87
3.L1r (V) 2.37 1.61 2.45 1.69 2.8 2.26 0.79 0.12 0.24
4.L1r (L) 5.54 2.26 5.66 2.40 5.87 2.45 0.55 0.35 0.30
5.U6r (V) 6.68 3.39 6.78 3.38 6.89 3.44 0.59 0.60 0.56
6.U6r (P) 9.33 2.23 9.49 2.42 9.70 2.71 0.30 0.49 0.58
7.L6r (V) 5.19 1.99 5.25 1.86 5.45 2.03 0.69 0.47 0.58
8.L6r (L) 9.04 2.68 9.05 2.68 9.39 2.80 0.50 0.10 0.29
9.U1s (V) 51.66 20.16 52.16 19.78 51.23 19.18 0.83 0.39 0.46
10.U1s (P) 102.30 26.46 101.98 25.72 102,59 25.23 0.32 0.86 0.55
11.L1s (V) 48.27 22.14 49.68 22.39 53.84 25.58 0.05* 0.04* 0.03*
12.L1s (L) 119.27 51.00 119.74 50.98 11293 27.91 0.64 0.45 0.52
13.U6s (V) 64.68 12.24 65.53 12.53 66.00 14.25 0.02* 0.20 0.06
14.U6s (P) 116.28 12.61 116.89 1222 11748 12.29 0.43 0.25 0.33
15.L6s (V) 55.46 9.79 55.68 9.96 55.93 10.07 0.64 0.55 0.59
16.L6s (L) 110.99 12.41 111.60 1197 11215 11.44 0.50 0.50 0.37
*p<0.05

Tiirk Ortodonti Dergisi 2009,22:110-123



Pekistirme Déneminde Yumusak Doku Adaptasyonu

Soft Tissue Adaptation During Retention

vestibul (T0) lingual (TO) vestibul (T1) lingual (T1) vestibul (T2) lingual (T2) p
(n=22) X sd X sd X sd sd X sd X sd TO T T2
Istirahat/Rest 17.08 6.61 2936 628 17.15 6.65 29.62 6.45 1749 6.89 3046 6.29 0.004** 0.004** 0.004**

Yutkunma/Swallowing 220,07 51.95 448,84 67.63 223.05 51.50 450,21 81.45 227,00 54.80 445.15 52.40 0.004** 0.004** 0.004**

*p<0.01

U6s(V) olciminde TO-T1 donemlerinde;
L1s(V) olctimiinde ise T1-T2 ve TO-T2 dénem-
lerinde istatistiksel olarak 6nemli artis (p<0.05)
saptandi. Diger yumusak doku 6lctim degerle-
rinde pekistirme tedavisi stiresince 6nemli bir
degisim tespit edilmedi (Tablo IV).

Tum retansiyon tedavisi zamanlarinda
(TO,T1,T2), istirahat ve yutkunma halinde
iken lingual basinglarin 0.01 dizeyinde ves-
tibul basinglardan daha fazla oldugu bulun-
du (Tablo V).

TARTISMA

Cekimli veya ¢ekimsiz olarak tedavi edil-
mis cogu vakada relapsin meydana geldigi
bircok calismada bildirilmektedir (9,17-20).
Bir kisim aragtirici, intraoral ve ekstraoral yu-
musak dokularin disler tizerine uyguladiklari
basincin retansiyon doéneminde relapsa se-
bep olabilecegini ve elde edilen dis pozis-
yonlarinin korunmasi veya stabilizasyonu
icin dislere zit yonli basing uygulayan yumu-
sak dokularin birbirini dengelemesi gerektigi-
ni bildirmektedir (6,8,9,21,22). Bu calismada
orofasiyal yumusak dokularin relaps tizerin-
deki onemli etkisi goz oniinde bulundurula-
rak dudak, yanak ve dilin dislerin vestibul ve
palatal/lingual ytizeylerine uyguladiklari ba-
sing Olcildi. Dis ve alveolar yapi tizerindeki
basing ol¢imlerinde bas pozisyonu da ¢ok
onemlidir. Ingervall ve Thuer (15) bas ekstan-
siyon durumundayken, dogal bas konumuna
gore basinglarin daha fazla oldugunu bildir-
mektedirler. Bu sebeple, bu ¢calismada yumu-
sak doku olgtimlerinin bas pozisyonundan
etkilenmemesi icin 6lctimler dogal bas pozis-
yonunda alindi. Yumusak doku 6l¢tim sonug-
larinin miimkin oldugunca gercegi yansitabil-
mesi amact ile daha 6nce yapilan calismalar-
da da (11,23) giivenle kullanilan 0.6/120LY11
boyutunda strain gauge’ ler ve T mm inceligin-
de mini akrilik plaklar kullanildi (12). Bazi
aragtirmalarda, istirahat halinde basing 6lgiim-
lerinin, dis ytizeyinden 0-2 mm mesafede ya-
pilmasi gerektigi bildirilmektedir (23,24).

Bu calismada, pekistirme siiresince inter-
kanin ve intermolar genisliklerinin ve ark bo-
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The value of Ubs (V) showed a significant
increase during TO-T1 (p<0.05) and L1s(V)
measurement increased significantly during
T1-T2 and TO-T2 (p<0.05). There was no sig-
nificant change in the other soft tissue pressu-
re measurements during retention (Table V).

The total lingual pressures at rest and du-
ring swallowing were found significantly mo-
re than the total vestibule pressures in all re-
tention treatment periods (p<0.01) (Table V).

DISCUSSION

In many studies it is reported that ortho-
dontic relapse occurs in most of the extracti-
on or non-extraction cases (9,17-20). Forces
generated by extraoral and intraoral soft tis-
sues are known to be a potent factor that can
affect the teeth position and malocclusion so
an equilibrium between these opposite sided
soft tissue pressures should be constructed to
provide stability (6,8,9,21,22). In this present
study lip, cheek and tongue pressures on the
vestibule and palatal/lingual surfaces of the
teeth were measured considering the effect
of orofacial soft tissues in relapse. The head
position is also very important in pressure
measurements of the teeth and alveolar pro-
cess. Ingervall and Thiier (15) stated that the
pressures are slightly greater with the head in
extended than in the natural position. There-
fore we have recorded the pressure values in
natural head position. We have used strain-
gauges 0.6/120LY11 in size that have been
used safely in previous studies (11, 23) and
prepared acrylic mini-plates 1 mm in thick-
ness to achieve the most reliable soft tissue
pressures on the teeth as possible (12). In so-
me researches it was pointed out that the
measurements of the resting pressures have
to be made within an area of 0 mm to 2 mm
from the tooth surface (23,24).

In this study intercanine and intermolar
dimensions and arch alignment were found
stable during retention period. Some authors
(25,26) claimed that there is no relationship
between mandibular crowding and interca-
nine distance whereas others (27,28) stated

Tablo V. Retansiyonun
baglangici (T0), altinc1 (T1) ve
dokuzuncu (T2) aylarindaki
total vestibul ve lingual
yumusak doku basing
Olgiimlerinin (gm) istirahat ve
yutkunma halindeki ortalama
degerleri (x) ve vestibul ile
lingual basinglar arasindaki

farklarin 6nemliligi

Table V. Mean values (x) of
total vestibule and lingual soft
tissue pressure measurements
(gm) at rest and during
swallowing at the beginning
(T0), the sixth (T1) and the
ninth months (T2) of retention
and significance values of
differences between vestibule

and lingual pressures
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yu sapmalarinin korundugu bulundu. Bir
grup arastirmaci, mandibular arkta gorilen
caprasiklik ile interkanin genisligindeki degi-
sim arasinda iliski olmadigini ileri strerken
(25,26), bir baska grup ise ortodontik tedavi
sonrasi gorllen caprasikliktan tedavi esnasin-
da orijinal ark formuna sadik kalinmamasini
sorumlu tutmaktadir (27,28).

Bu calismada, aktif tedavi sonunda elde
edilen kesici dislerin eksen egimleri ve ko-
numlarinin pekistirme stiresince korundugu
tespit edildi. Uner ve Dincer’ in (29), Hawley
apareyi ile yapilan retansiyonun, tist ve alt dis
konumlarina etkisini inceledikleri ¢alismada,
alt kesici dislerin lingoversiyonuna bagl ola-
rak interinsizal aginin arttig bildirilmektedir.

Bu arastirmada yutkunma sirasinda st
molar diste altinci ay sonunda; alt kesici dis-
te altinci ve dokuzuncu ay sonunda vestibul
taraftaki yanak ve dudak basinglarinda istatis-
tiksel olarak o6nemli artislar saptanmasina
ragmen, istirahat halinde yumusak doku ba-
sinclarinda 6nemli bir degisim gozlenmedi.
Cigneme ve yutkunma sirasinda kesiciler
tzerine etkiyen kuvvetler kisa siireliyken;
giin boyu 4-6 saatten daha uzun etkiyen kuv-
vetlerin kisa stirede dis hareketi olusturabile-
cegi one surilmektedir (30). Diger taraftan
dis pozisyonlarinin stabilizasyonunda, istira-
hat halindeki kuvvetlerin en fazla 6neme sa-
hip oldugu; bu nedenle de yumusak dokula-
rin istirahat halinde uyguladiklari basincin
daha cok dikkate alinmasi gerektigi vurgulan-
maktadir (6,31,32). Bu sebeple arastirmada
yumusak doku basinglari, istirahat ve ikinci
olarak da en fazla yapilan fonksiyon olan yut-
kunma halinde 6l¢ilda.

Bu arastirmada, istirahat ve yutkunma po-
zisyonlarinda total dil basing degerlerinin,
dudak ve yanak basing degerlerine oranla da-
ha fazla oldugu bulundu. Bu zit yonlu kuv-
vetlerin dengeli olmamasina ragmen, dis po-
zisyonlarinda relapsa rastlanmadi. Dentisyon
tzerinde, kesik kesik etkiyen dil kuvvetleri-
nin ve strekli etkiyen yanak kuvvetlerinin di-
sinda, okliizyon kuvvetleri gibi bircok kuvvet
etkili olmaktadir (6). Gould ve Picton (23) ile
Kato ve ark.” nin (33) belirttigi gibi dislerin
kok formlari, kron boyutlari, eksen egimleri,
periodontal membrane, alveolar kemigin yo-
gunlugu ve okluzal kuvvetler gibi faktorler
lingual kuvvetleri dengelemis olabilir.

Dincer, Isik-Aslan, Darendeliler, Unsal-Rasit

that changes in intercanine distance is res-
ponsible for mandibular arch crowding.

In this study the achieved positions and
inclinations of incisors at the end of active
orthodontic treatment were found stable du-
ring retention. Uner ve Dincer (29) reported
that interincisal angle increased significantly
due to the lingoversion of lower incisors in a
study that evaluated the effects of Hawley re-
tention appliance in upper and lower teeth
positions.

In this study significant increase was ob-
served in soft tissue pressures on the vestibu-
le side of upper molar teeth at the end of
sixth month and also lower incisors both at
the sixth (T1) and ninth months (T2) of reten-
tion treatment period during swallowing
while there was no significant change at rest
position in non of the soft tissue pressure me-
asurements. Forces that act on incisors du-
ring chewing and swallowing are of short
duration, but it has been postulated that for-
ces operating longer than 4 to 6 hours per
day can produce tooth movements in a rela-
tively short time (30). On the other hand res-
ting forces have the greatest importance on
the position of teeth so it has been emphasi-
zed that soft tissue pressures at rest position
should be taken into consideration (6,31,32).
Therefore in this study we have measured
soft tissue pressures at rest position and then
during swallowing which is the most repea-
ted function.

In this present investigation total lingual
pressures both at rest position and during
swallowing were found more than total ves-
tibule pressures. Although these opposite si-
ded forces were not in equilibrium there was
no relapse in the position of teeth. Many for-
ces operate on the dentitions not only the in-
termittent tongue force or the more constant
cheek forces but also the forces of occlusion
(6). Root forms of the teeth, dimensions of
the teeth crowns, inclination of the teeth, pe-
riodontal membrane, density of alveolar bo-
ne and occlusal forces could equilibrate lin-
gual pressures as Gould and Picton (23) and
Kato et al. (33) stated.

The stability of the difference between
lingual and vestibule pressures in the favor of
lingual pressures during retention treatment
period could demonstrate soft tissue adapta-

Tiirk Ortodonti Dergisi 2009,22:110-123



Pekistirme Déneminde Yumusak Doku Adaptasyonu

Soft Tissue Adaptation During Retention

Dislerin vestibul ve lingual bolgelerinde-
ki yumusak doku basinglari arasinda lingual
basinglarin lehine olacak sekilde bulunan
farkin pekistirme stiresince degismemesi, yu-
musak doku adaptasyonunun saglandigini
gosterebilir. Son yillarda yayinlanmis olan
Winocur ve ark.” nin (34) ¢alismasinda, no-
romuskiler adaptasyonun braket sokiimiin-
den birkag dakika sonra basladigi; ikinci asa-
ma olarak muskutler adaptasyonun retansiyo-
nun ilk G¢ ayinda gerceklestigi bildirilmekte-
dir. Kugtikkeles ve ark. (35) hizli gene genis-
letmesi uyguladiklari calismada, yanak ve
dudaklarin dental arklarin yeni pozisyonuna
retansiyonun ilk ti¢ ayinda uyum sagladigini;
dil adaptasyonunun ise daha uzun strdtgu-
nu bildirmektedirler.

Bu arastirmada, retansiyon stresince in-
traoral ve ekstraoral yumusak doku basingla-
ri arasindaki dengenin korunmus olmasi veya
adaptasyonunun gerceklesmesi, st ve alt
molar dislerin bukkolingual egimleri ile inter-
molar ve interkanin genisliklerin degismeme-
si arasinda iligki kurulabilinir.

Bazi arastirmacilar, alt ¢enenin lingualin-
de bukkal bolgeye gore daha fazla basing
bulduklarini belirtmektedir (6,23). Thier (22)
ise mandibulanin posterior bolgesinde buk-
kal ve lingual basinglarin ayni btiytiklikte ol-
dugunu bildirmektedir. Proffit (4) de, diger
calismalardan daha fazla olmakla birlikte,
bukkal ve lingualdeki basinclarin ayni bi-
yuklikte oldugunu bildirmektedir. Hensel
(36) ise farkh olarak lingual bolgede bukkal
bolgeden daha az basing tespit ettiklerini be-
lirtmektedir. Thier ve ark. (22) ile Lear ve
Moorrees (37) da maksillada median bukkal
bolgede, istirahat halindeki basinglarin lingu-
al basinglardan 2.7 kat daha fazla oldugunu;
Hensel (36) de bukkal basinglarin lingual ba-
sinclardan 7 kat daha fazla oldugunu bildir-
mektedirler. Calismalardaki bu celiskili so-
nuclar farkli yontemlerin uygulanmasindan
kaynaklanabilir. Bizim calismamizda, bukkal
bolgeden daha fazla bulunan lingual basing-
lar bircok arastirmacinin sonuclariyla uyum
icerisindedir (6,22,38). Bu basinclarin, gin
boyu az surede etkili olduklari icin dis pozis-
yonunu etkilemeyecegine inanilmaktadir (6).
Ruan ve ark. (39) istirahat halinde, dudak ve
yanak kuvvetlerinin, dil kuvvetinden daha
fazla oldugunu; yutkunma halinde ise dil
kuvvetinin, labial kuvvetten daha fazla oldu-
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tion. In a recent study Winocur et al.(34) sta-
ted that neuromuscular adaptability begins
within several minutes after bracket removal
and a second stage of muscular adaptation
occurs within 3 months of retention. Kiiglk-
keles et al (35) reported that the cheeks and
lips almost adapt to the new position of den-
tal arches at the end of the third months of
retention, whereas tongue adaptation took
comparatively longer in which rapid maxil-
lary expansion treatment was applied.

The stability and adaptation of intraoral
and extraoral soft tissues could be related to
the buccolingual inclination of upper and lo-
wer molar teeth and also the constancy of in-
tercanine and intermolar dimensions.

Some authors have found considerably
higher pressures on the lingual than on the
buccal side in the mandible (6,23). Howe-
ver, Thier (22) found same magnitude of
pressure on the buccal and lingual side of
the mandibular posterior teeth. Also pressu-
res reported by Proffit (4) were of about the
same magnitude, buccally and lingually, but
considerably larger than those reported by
practically all other authors. In contrast Hen-
sel (36) found smaller lingual than buccal
pressures. In the maxilla Thuer et al.(22) and
Lear and Moorrees (37) found the median
buccal resting pressure 2.7 times greater
than the lingual pressure; on the other hand
Hensel (36) reported seven times greater
buccal than lingual pressures. The inconsis-
tent results could largely be due to a metho-
dological nature. In our study the greater lin-
gual than buccal pressures during swallo-
wing are in line with the results of many aut-
hors (6,22,38). Because of their short durati-
on during the day and night, these pressures
are, however, not believed to influence the
position of the teeth (6). Ruan et al. (39), sho-
wed that the forces from the lips and the che-
eks at rest are higher than those from the ton-
gue, while the lingual force is larger than la-
bial force during swallowing. It is stated that
additional forces add up to the equilibrium
of tooth position. Forces emanating from the
periodontal membrane, occlusion, root
forms, inclination of the teeth, alveolar bone
density, dimension of teeth crown are the ot-
her factors influencing the equilibrium
(23,33).
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gunu bildirmektedir. Dislerin stabilizasyon-
larinda bagka faktorler oldugu ileri stirtilmek-
te olup, bu faktorler arasinda periodontal
membran, oklizyon, dis koklerinin sekilleri,
dislerin eksen egimleri, alveolar kemik yo-
gunlugu, dis kronlarinin uzunlugu sayilmak-
tadir (23,33).

SONUC

Aktif ortodontik tedavi sonrasinda iskelet-
sel ve dentoalveoler iliskilerin korundugu; is-
tirahat halinde intraoral ve ekstraoral yumu-
sak doku basinclarinin degismedigi saptandi.
Retansiyon tedavisi stiresince, dil basincinin
dudak ve yanak basincina gore fazla bulun-
masina ragmen dis pozisyonlarinin stabil kal-

Dincer, Isik-Aslan, Darendeliler, Unsal-Rasit

CONCLUSIONS

After active orthodontic extraction treat-
ment skeletal and dental measurements, in-
traoral and extraoral soft tissue pressures at
rest were stable. Although lingual pressure
was more than lip and cheek pressures, teeth
positions were stable during retention treat-
ment period.

digi sonuclarina varildr.
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