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ÖZET

Amaç: Bu çal›flman›n amac› derin kapa-
n›fll› bireylerin çi€neme kas aktivitelerini ve
mandibular hareket yap›lar›n› tespit etmek
ve bu de€erleri normal oklüzyonlu bireyle-
rin de€erleri ile karfl›laflt›rmakt›r. Bireyler ve
Yöntem: Çal›flmaya ortalama yafllar›
21,20±1,7 y›l olan Angle S›n›f II divizyon 2
maloklüzyona sahip 17 (5 erkek, 12 kad›n)
ve ortalama yafllar› 22,10±1,3 olan 10 (3
erkek, 7 kad›n) birey kat›lm›flt›r. Masseter,
anterior temporal, sternokleidomasteoid ve
digastrik kaslar›n istirahat, maksimum s›k-
ma ve yutkunma durumlar›ndaki elektrik
aktiviteleri kaydedilmifltir. Ayr›ca “JT3-Jaw
Tracker” ayg›t› kullan›larak a€›z açma-ka-
pama h›z›, maksimum a€›z açma miktar›,
lateral deviasyon ve defleksiyon miktarlar›,
sentrik oklüzyondan kesici difllerin bafla
bafl konumuna hareket yolu ve bafla bafl po-
zisyondan maksimum protrüzyon konumu-
na olan hareket yolu ölçülmüfltür. Student t
testi kullan›larak gruplar aras›ndaki istatis-
tiksel farkl›l›klar incelenmifltir. BBuullgguullaarr::
Her iki gruptaki bireylerin çi€neme kaslar›-
n›n EMG aktivite de€erleri aras›nda istatis-
tiksel olarak önemli farkl›l›k bulunamam›fl-
t›r. Çene hareketleri karfl›laflt›r›ld›€›nda ise,
sadece sentrik oklüzyondan kesici difllerin
bafla bafl konumuna olan hareket yolunun
vertikal komponenti, derin kapan›fll› birey-
lerde normal kapan›fl gösteren bireylere
oranla daha uzun bulunmufltur (P<0,01).
Sonuçlar: Sentrik oklüzyondan kesici diflle-
rin bafla bafl konumuna olan hareket yolu-
nun, derin kapan›fll› bireylerde uzun olma-
s› TME ligamentleri ve disk üzerinde nega-
tif etkiler yaratabilir. Ancak derin kapan›fll›
bireylerin çi€neme kas aktiviteleri normal
oklüzyonlu bireylerden farkl› de€ildir. (Türk
Ortodonti Dergisi 2010;23:151-163)

Anahtar Kelimeler: EMG, çi€neme kas-
lar›, Derin kapan›fl, Kesici hareket yolu,
Çene hareketleri.
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SUMMARY

Objective: The aim of this study was to
record the electrical activity of masticatory
muscle fibers (electromyography, EMG) and
mandibular movement patterns (electrognat-
hography) of deep bite subjects and compa-
re their values with those of subjects with
normal occlusion. Subjects and Methods:
The study consisted of 17 patients with Ang-
le Class II division 2 malocclusion (5 males,
12 females; mean age 21.20±1.7 years) and
10 subjects showing ideal overjet and over-
bite values with Angle Class I molar relati-
onship (3 males, 7 females; mean age
22.10±1.3 years). Electrical activity of mas-
seter, anterior temporalis, sternocleidomas-
toid and digastric muscles were recorded at
rest, during clenching and swallowing.  Also
opening and closing velocities, maximum
opening, lateral deviation and deflection ra-
tes, centric occlusion to edge to edge articu-
lation and edge to edge articulation to maxi-
mum protrusion closure path ways were re-
corded with “JT3-Jaw Tracker”. Student’s t
test was used to evalute any differences bet-
ween groups. RReessuullttss:: EMG values of the
masticatory muscles were not significantly
different between two groups. When mandi-
bular movements were evaluated, only the
vertical component of centric occlusion to
edge to edge articulation pathway was fo-
und longer in deep bite subjects than nor-
mal cases (P<0.01). Conclusions: The longer
pathway from centric occlusion to edge to
edge articulation in deepbite subjects can
have the risc of creating negative effects on
TMJ ligaments and disc. However jaw musc-
le activities not being different in deepbite
cases have shown that muscle forces acting
on TMJ are not different from normal cases.
(Turkish J Orthod 2010;23:151-163)

Key Words: EMG, masticatory musc-
les, Deepbite, Incisor pathway, Mandibu-
lar movement
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G‹R‹fi
Temporomandibular eklem (TME) rahats›z-

l›klar› çene, eklem ve çi€nemeyi kontrol eden
kaslar ile ilgili birçok etiyolojik faktörden kay-
naklanabilir (1). ‹skeletsel ve diflsel yap›lar ile
TME rahats›zl›klar› aras›ndaki iliflki birçok
araflt›rmac› taraf›ndan araflt›r›lm›fl; baz› çal›fl-
malarda pozitif iliflki tespit edilmiflken (2-4),
baz› çal›flmalarda ise hiçbir ba€lant› olmad›€›
ileri sürülmüfltür (5,6). 

Çi€neme kas fonksiyonlar›n›n ve ürettikleri
kas kuvvetlerinin, yüzün ve dentoalveoler böl-
genin vertikal yön gelifliminde belirleyici oldu-
€u düflünülmektedir (7). Son zamanlarda yap›-
lan baz› çal›flmalarda, farkl› vertikal kraniyofa-
siyal morfolojik özellikler gösteren bireylerin
nöromuskuler yap›lar›nda da de€iflimler oldu-
€u, bu nedenle çi€neme dinamikleri ve a€r›ya
dayan›kl›l›k gibi baz› özelliklerin farkl›l›klar
gösterebilece€i ileri sürülmektedir (8,9). K›sa
yüz yüksekli€ine sahip bireylerde, uzun yüz
yüksekli€ine sahip bireylere göre, daha yüksek
okluzal kuvvetler ve fonksiyonel elektromiyog-
rafi (EMG) aktivitelerinin tespit edildi€i birçok
çal›flma, bu görüflü desteklemektedir (10-14).

Çi€neme kas fonksiyonlar› ve kraniyofasiyal
morfoloji aras›ndaki iliflkileri incelemek ama-
c›yla önceki y›llarda yap›lm›fl EMG çal›flmala-
r›n›n sonuçlar›n›n birbiriyle uyumsuz oldu€u
görülmektedir (10,15,16). Miralles ve ark. (17)
EMG aktivitesi ile ANB aç›s› ve overjet aras›n-
da anlaml› iliflki oldu€unu ileri sürdü€ü çal›fl-
malar›nda, S›n›f III maloklüzyona sahip birey-
lerin çi€neme kaslar›n›n istirahat konumunda-
ki de€erlerinin di€er bireylere göre daha yük-
sek oldu€unu bildirmifllerdir. Ancak maksi-
mum çi€neme kuvvetlerinin S›n›f I, II ve II-
I maloklüzyonlu bireylerde farkl› olmad›€›n›
aç›klam›fllard›r.

Antonini ve ark. (18) ise, çi€neme ve yut-
kunma durumundaki kas aktivitelerinin S›n›f II
divizyon 2 ve S›n›f III maloklüzyonlu bireyler-
de farkl› oldu€unu, ancak istirahat konumunda
gruplar aras›nda fark bulunmad›€›n› belirtmifl-
lerdir. Lowe ve Takada (19) orbikularis oris ka-
s›n›n istirahat, anterior temporal ve masseter
kaslar›n›n ise çi€neme kuvvetlerinin S›n›f II di-
vizyon 2 maloklüzyonlu bireylerde, normal
bireylere göre daha yüksek oldu€unu bildir-
mifllerdir. Ingervall ve Thilander (13) ise, man-
dibular düzlem aç›s› ve çene kaideleri aras›n-

INTRODUCTION
Temporomandibular disorders (TMD) occur

as a result of multifactorial etiologic problems
with the jaw, jaw joint and surrounding facial
muscles that control chewing and moving the
jaw (1). The relationship between TMD and
the skeletodental morphology was investiga-
ted by several researchers; some of whom fo-
und positive correlation (2-4), although some
did not (5,6).

The function and strength of the mastica-
tory muscles have been speculatively conside-
red as etiological factors that control the den-
toalveolar and facial vertical development (7).
In some recent studies, it was stated that the
neuromuscular structure might vary in subjects
with different vertical craniofacial morphology
and for this reason, dynamics of the jaw mo-
vements, pain threshold and endurance of the
subjects might show some differences (8,9).

In support of this view, many reports sug-
gest that occlusal forces and EMG activity du-
ring function are related to vertical craniofaci-
al morphology being higher in short-face sub-
jects and lower in long-face subjects (10-14).

There has been an inconsistency in the fin-
dings reported in previous EMG studies con-
ducted to determine the relationship between
masticatory muscle function and craniofacial
morphology (10,15,16). Miralles et al. (17) re-
ported high correlations between EMG acti-
vity and ANB angle and overjet. They found
that resting activity for masticatory muscles
was higher in subjects with Class II-
I malocclusion than in subjects with Class I
and II malocclusion. However, during maxi-
mal voluntary clenching, there was no activity
difference among Class I, II, and II-
I malocclusions.

On the contrary, Antonini et al. (18) indica-
ted that significant differences in masticatory
muscle activity during mastication and swallo-
wing were observed between the Class II divi-
sion 2 malocclusion group and the Class II-
I malocclusion group, although no significant
difference occurred between the groups at
rest. Lowe and Takada (19) found that EMG
amplitudes of orbicularis oris muscle at resting
position, anterior temporalis muscle and mas-
seter muscle during clenching were higher in
Class II Division 2 patients than normal Class
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daki paralelli€in, çi€neme durumunda oluflan
maksimum kas kuvvetlerini etkileyebilece€ini
iddia etmifllerdir.

Literatürde, kondiler rehberlik ile anterior
diflsel rehberlik aras›ndaki iliflkileri inceleyen
birçok çal›flma oldu€u görülmektedir (20-24).
Baz› araflt›rmac›lar anterior difl rehberli€inin,
mandibulan›n s›n›r hareketleri üzerinde hiçbir
etkisi olmad›€›n› (20,21); baz›lar› ise tersini id-
dia etmifllerdir (22-24). 

Darendeliler ve ark. (22) derin kapan›fl gös-
teren bireylerin kondil hareket aç›lar›n›n daha
yüksek oldu€unu ve bunun sebebinin afl›r› ge-
rilmifl çi€neme kaslar›n›n kondil üzerinde
oluflturdu€u yüklenme oldu€unu bildirmifller-
dir. Ayr›ca araflt›rmac›lar, derin kapan›fll› birey-
lerde TME rahats›zl›klar›n›n daha fazla görül-
mesinin bu durumdan kaynaklanabilece€ini
ileri sürmüfllerdir. 

Bu çal›flman›n amac›, S›n›f II derin kapan›fl-
l› bireylerin çi€neme kaslar›n›n EMG aktivite-
leri ile mandibular hareket yap›lar›n› kaydet-
mek ve bu verileri normal oklüzyonlu bireyler
ile karfl›laflt›rmakt›r. 

BB‹‹RREEYYLLEERR vvee YYÖÖNNTTEEMM
Çal›flmaya Angle s›n›f II divizyon 2 malok-

lüzyona sahip 17 (Grup 1; 5 erkek, 12 kad›n,
ortalama yafl 21.20±1.7 y›l) ve ideal overjet ile
overbite de€erlerine sahip olan 10 (Grup 2; 3
erkek, 7 kad›n, ortalama yafl 22.10±1.3 y›l)
Angle S›n›f I birey kat›lm›flt›r. Çal›flmaya kat›l-

I occlusion. Ingervall and Thilander (13) sug-
gested that the mandibular plane angle and
the degree of paralellism between the jaw ba-
ses might alter the maximum muscle force
amount during clenching.

In literature there are various studies con-
cerning the relationship between anterior gui-
dance and condylar guidance. Although some
authors reported that a variable anterior gui-
ding has no effect on the graphic and pantog-
raphic registration of mandibular border mo-
vements (20,21); other researchers have sug-
gested different correlations between the ante-
rior guidance path and the condylar move-
ment pattern (22-24). 

Darendeliler et al. (22) stated that subjects
with deep bite malocclusion had greater cond-
ylar movement angle and because of the over-
stressed masticatory muscles extreme loading
occurs on the condyle. They also suggested
that this situation could be blamed for the hig-
her TMD ratio in the subjects with deep-bite. 

The aim of this study was to evaluate the
electromyographic (EMG) activities of the
masticatory muscles in subjects with deep-bi-
te, to record their mandibular movement pat-
terns and to compare these data with subjects
with normal occlusion.

SSUUBBJJEECCTTSS aanndd MMEETTHHOODDSS
The study consisted of 17 patients with

Angle Class II division 2 malocclusion (Group

fifieekkiill 11.. Çi€neme kaslar›na ait

EMG kay›tlar›na ait bir ekran

görüntüsü.

FFiigguurree 11.. The screen shot of

the masticatory muscle EMG

records.
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madan önce tüm bireylere “Ayd›nlat›lm›fl
Onam Formu” imzalat›lm›flt›r. Stomatognatik
sistem disfonksiyonu bulunan, peridontal so-
runu olan, protez kullanan, daha önce orto-
dontik tedavi görmüfl, 3. molarlar› d›fl›nda iki
veya daha fazla difl eksikli€i bulunan, kronik
bafl a€r›s› veya benzeri nörolojik sorunu bulu-
nan, t›rnak ›s›ran, al›flkanl›k düzeyinde sak›z
çi€neyen ve ilaç kullanma zorunlulu€u olan
bireyler araflt›rmaya dahil edilmemifltir. 

Tüm kat›l›mc›lar›n yüz formu, oklüzyonu ve
TME fonksiyonlar› ayn› araflt›rmac› taraf›ndan
incelenmifltir. Eklem disfonksiyonu veya a€r›s›,
gözlem yöntemiyle a€›z açma esnas›nda devi-
asyon, oskültasyon yöntemiyle anormal eklem
sesleri (klik, krepitasyon) varl›€›, palpasyon yo-
luyla çi€neme kaslar›n›n gerginli€i ve manup-
lasyon yöntemiyle mandibular fonksiyonel
kayma varl›€› incelenmifltir.

Çal›flmada sekiz kanall› bir EMG cihaz› (Bi-
oEMGII™, BioResearch Assoc. Inc. Milwauke-
e, WI, ABD) ve bipolar yüzeyel aktif elektrot-
lar (BioFlex™, BioResearch Assoc. Inc. Milwa-
ukee, ABD) kullan›lm›flt›r. EMG cihaz› 0-1550
mikrovolt (mV) ölçüm aral›€›na, 30-1000
Hertz bant geniflli€ine ve 1,0 mV’dan daha az
bir ölçüm hassasiyetine sahiptir. EMG cihaz›
özel bir PCI ara kart› ve ba€lant› kablosu yar-
d›m›yla bilgisayara ba€lanm›fl ve ölçümler
BioPAK yaz›l›m› (BioPAK™, BioResearch As-
soc. Inc. Milwaukee, WI, ABD) ile ekranda gö-
rüntülenmifl ve kaydedilmifltir.

Tüm EMG kay›tlar› ayn› araflt›rmac› taraf›n-
dan kaydedilmifltir (BIA). Mini bipolar yüzey
elektrot çiftleri, her kas›n ana kas lifi uzan›m
hatt›ndaki en kal›n bölümü üzerindeki cilde ya-
p›flt›r›lm›flt›r. Kaslar›n bu bölümü, bireylerden
kaslar›n› maksimum s›k›p b›rakmalar› istenildik-
ten sonra palpasyon yolu ile tespit edilmifl ve
bölgedeki cilt yüzeyi elektrotlar›n impedans›n›
azaltmak için alkole bat›r›lm›fl bir pamuk ped
ile temizlenmifltir. Ayr›ca bir elektrot ise toprak-
lama amac› ile buruna tutturulmufltur. Ölçümler
s›ras›nda bireyler spinal kolonlar› dik duracak
flekilde konumlanabilecekleri bir s›rt deste€ine
sahip sandalyeye oturtulmufl ve Frankfurt hori-
zontal düzlemi yere paralel olacak flekilde bafl
pozisyonlar› ayarlanm›flt›r. Temporalis anterior,
masseter, digastrik ve sternokleidomasteid kas-
lar›n EMG kay›tlar› istirahat, maksimum s›kma
ve yutkunma s›ras›nda kaydedilmifltir (fiekil 1).

1; 5 males, 12 females; mean age 21.20±1.7
years) and 10 subjects showing ideal overjet
and overbite values with Angle Class I molar
relationship (Group 2; 3 males, 7 females; me-
an age 22.10±1.3 years). Prior to participation,
the subjects signed an informed consent form.
The following conditions were considered as
exclusion criteria: any type of dysfunction in
the stomatognathic system, periodontal disea-
ses, dental prostheses, previous orthodontic
treatment, and absence of two or more teeth
except the third molars, headaches and/or ot-
her neurological disorders, nail biting, smo-
king, habitual use of chewing-gums and habi-
tual intake of drugs. 

Each participant underwent a clinical exa-
mination to assess the function of the tempo-
romandibular joints, the occlusion, and the fa-
cial form. All examinations were performed by
the same practitioner and consisted of the pa-
tient’s history of joint dysfunction or pain, ins-
pection of deviation in mouth opening, aus-
cultation and palpation of the joint to detect
abnormal clicking, palpation of the muscles of
mastication to evaluate tenderness and mandi-
bular manipulation to detect functional shifts. 

An 8 channel EMG (BioEMGII™, BioRese-
arch Assoc. Inc. Milwaukee, WI, USA) with bi-
polar surface active electrodes (BioFlex™, Bi-
oResearch Assoc. Inc. Milwaukee, USA) were
used during the measurements. The EMG had
a measurement range of 0-1550 microvolt
(mV), band width of 30-1000 Hertz and a me-
asurement sensitivity degree which was lower
than 1,0 mv.  The EMG was connected to the
PC by using a special PCI interphase card and
box and the measurements were monitorized
by using BioPAK software (BioPAK™, BioRese-
arch Assoc. Inc. Milwaukee, WI, USA) 

In all cases, the electromyographic tests are
carried out by a single operator (BIA). A pair of
minibipolar surface electrodes for each musc-
le was placed along the main direction of the
muscle fibers, corresponding to the most volu-
minous part of the muscle, as determined du-
ring maximum contraction after rubbing and
cleaning the skin with alcohol-soaked gauze
pad to reduce impedance between skin and
electrodes. One electrode was attached to the
nose for grounding. During the experiments
the volunteers were instructed to sit on a level
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EMG kay›tlar› al›n›rken bireylerden afla€›-
daki flekilde hareket etmeleri istenmifltir:
1- ‹stirahat EMG kay›tlar› al›n›rken 15 saniye

boyunca pozisyonlar›n› korumalar›. (Böy-
lece ortalama sinyallerin tespit edilebilme-
si mümkün olmufltur).

2- Maksimum s›kma hareketi: Difl temas›n›n ol-
du€u istirahat konumunda iken bireylerden
3 saniye için difllerini maksimum s›kmalar›
ve sonra tekrar istirahat durumuna geçmele-
ri istenmifl ve bu durum 10 saniyelik kay›t
süresi boyunca 3 kere tekrar ettirilmifltir.

3- Bireylerden tükrüklerini yutmalar› istenmifl
ve bu ifllem 10’ar saniye ara ile 3 kere tek-
rar ettirilmifltir. 

JT3-Jaw Tracker ayg›t› (BioResearch Associa-
tes Inc, Milwaukee, WI, ABD) kullan›larak kat›-
l›mc›lar›n a€›z açma-kapama h›zlar›, a€›z açma
miktarlar›, lateral defleksiyon ve deviasyon
miktarlar›, alt çenenin sentrik oklüzyondan ke-
sici difllerin bafla bafl pozisyonuna ve bu pozis-
yondan maksimum protruzyon durumuna geç-
ti€i andaki hareket yollar›n›n kay›tlar› al›nm›flt›r.
Bu kay›tlar al›n›rken 5x8x2 mm boyutlar›nda ve
5 gram a€›rl›€›nda özel bir m›knat›s (Version 2,
Bio-PAK, Bio-Research Associates, Milwaukee,
WI, ABD) alt santral kesici difllerin kole bölgesi-
nin hemen alt›ndaki gingival dokuya özel bir
yap›flt›r›c› kullan›larak (Stomahesive, E.R. Squ-
ibb and Sons Inc., Princeton, NJ, ABD) yap›flt›-

chair with a back rest keeping the spinal column
straight, head vertically positioned with the ho-
rizontal Frankfurt plane parallel to the ground.
EMG registration of temporalis anterior, masse-
ter, digastric and sternocleidomastoid muscles
was analyzed in the resting state, maximum
clenching and during swallowing (Figure 1). 

The subjects were instructed to perform fol-
lowing functions for EMG records;
1- Resting EMG activities of those muscles

were measured for a period of 15 seconds,
and averages of signals were obtained. 

2- Maximum voluntary clenching: From rest
in maximum intercuspation the subject
had to make the highest possible effort du-
ring 3 seconds, returning to the initial rest.
This action was repeated three times du-
ring recording with an interval level of 10
seconds.

3- Swallow his saliva and to repeat the perfor-
mance 3 times, with an interval level of 10
seconds. The mean maximum discharge
voltage for each muscle was derived from
these three performances.

The mouth opening-closing velocity, true
vertical opening amount, lateral deviation and
deflection amounts, the sagittal and vertical
components of the mandibular movement
paths taken when the mandible moves from
centric occlusion to edge to edge articulation

fifieekkiill 22.. JT-3 Jaw Tracker

kullan›larak kaydedilen a€›z

açma-kapama yollar› ve

hareket h›zlar›n› gösteren

ekran görüntüsü /

FFiigguurree 22.. The screen shot

showing the mouth opening-

closing paths and the velocity

of the movements recorded

by using JT-3 Jaw tracker.
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r›lm›flt›r. A€›z kapal› iken m›knat›s›n üst kesici
difller ile temas etmemesine dikkat edilmifltir. 

Alt kesici bölgeye yap›flt›r›lan m›knat›s›n
mandibular hareketler s›ras›nda manyetik alan
içerisinde oluflturdu€u sinyalleri kaydedebilen
8 manyetometre içeren özel bir kafal›k kulla-
n›lm›flt›r. Bu sayede manyetik alanda oluflan
de€iflimler elektrik potansiyellerine çevrilerek
bilgisayara aktar›lm›fl, mandibular hareket yol-
lar› sagittal, frontal ve horizontal düzlemlerde
oluflan çizgiler fleklinde ekrana ç›km›flt›r. Kay›t
ifllemlerinden önce her aflamada kat›l›mc›lar
yap›lacak testler hakk›nda bilgilendirilmifl, ka-
falar›n› desteksiz bir flekilde do€al bafl pozis-
yonunda konumland›rmalar› gerekti€i aç›klan-
m›flt›r. Testler sadece kay›tlar› alan araflt›rmac›-
n›n ve kat›l›mc›n›n bulundu€u sessiz ve rahat
bir odada yap›lm›flt›r.

Mandibular hareket kay›tlar› al›n›rken birey-
lerden afla€›daki hareketleri yapmalar› istenmifltir:

position and edge to edge articulation position
to maximum protrusion were recorded by
using JT3-Jaw tracker device (BioResearch As-
sociates Inc, Milwaukee, WI, USA). A special
magnet (Version 2, Bio-PAK, Bio-Research As-
sociates, Milwaukee, WI, USA), 5?8?2 mm and
weighing 5 gm, was used. The magnet was re-
tained on the gingival tissues below the labial
surface of the lower central incisors with an
adhesive (Stomahesive, E.R. Squibb and Sons
Inc., Princeton, NJ, USA). The magnet’s positi-
on was carefully controlled to avoid contact
with the maxillary incisors. 

The subjects wore a headset with 8 magne-
tometers to sense the magnetic field as the man-
dible moved in space. Modifications of the
magnetic field were transformed into electrical
potentials and fed directly to the PC that analy-
zes mandibular movement in the three spatial
planes (sagittal, frontal, horizontal), records spa-

Çi€neme Kaslar›/Masticatory
Muscle

Grup I/Group I
(n=17)

± S (µV)

Grup II/GroupII
(n=10)

± S (µV)

p

Dinlenim / Resting

Anterior Temporalis (sa€/right) 2,25±0,93 1,95±0,63 NS
Anterior Temporalis (sol/left) 2,06±0,15 2,05±0,32 NS
Masseter (sa€/right) 1,87±0,16 2,13±0,23 NS
Masseter (sol/left) 1,93±0,15 2,52±0,37 NS
SCM (sa€/right) 2,29±0,28 2,63±0,42 NS

SCM (sol/left) 2,22±0,16 3,24±0,96 NS
Digastric (sa€/right) 2,59±0,20 2,42±0,42 NS

Digastric (sol/left) 2,50±0,24 2,36±0,22 NS
Yutkunma/Swallowing
Anterior Temporalis (sa€/right) 10,55±1,94 17,32±4,98 NS
Anterior Temporalis (sol/left) 13,49±3,28 14,17±3,83 NS
Masseter (sa€/right) 9,14±1,19 10,86±2,37 NS
Masseter (sol/left) 10,23±2,45 10,85±1,76 NS
SCM (sa€/right) 4,55±0,56 7,62±1,97 NS

SCM (sol/left) 4,48±0,46 9,08±3,09 NS
Digastric (sa€/right) 20,42±2,39 15,47±3,11 NS

Digastric (sol/left) 21,07±2,52 25,84±3,92 NS
S›kma/Clenching
Anterior Temporalis (sa€/right) 91,51±9,35 103,8±12,60 NS
Anterior Temporalis (sol/left) 93,9±11,50 94,5±10,81 NS
Masseter (sa€/right) 79,3±14,41 67,13±9,72 NS
Masseter (sol/left) 88,3±13,82 86,6±12,51 NS

SCM (sa€/right) 3,58±0,46 4,61±0,60 NS
SCM (sol/left) 5,87±1,88 5,84±1,32 NS

Digastric (sa€/right) 8,56±1,07 6,37±1,01 NS
Digastric (sol/left) 8,33±0,97 6,83±0,87 NS

K›saltmalar / Abbreviations: n: Gruplardaki birey sayısı/ number of subjects in the group, : Ortalama de€er/ mean value,

S : Standart hata/ Standard error, NS: ‹statistiksel önemli olmayan/Not significant, SCM: Sternokleidomastoid
kas/Sternocleidomasteioid muscle

TTaabblloo II.. Gruplararas› EMG

kay›tlar›n›n karfl›laflt›r›lmas›.

TTaabbllee II.. The comparison of

EMG records between the

groups. 
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1- Maksimum interkuspal pozisyondan baflla-
yan ve yine bu pozisyonda biten bir a€›z aç-
ma-kapama döngüsünün tekrar ettirilmesi,

2- Maksimum interkuspal pozisyondan, kesi-
ci difllerin insizal kenarlar›n›n bafl bafla ol-
du€u pozisyona do€ru bir protrüziv anteri-
or kayma hareketi

3-  Kesici difllerin insizal kenarlar›n›n bafl bafla
oldu€u pozisyondan, alt çenenin maksi-
mum anterior protrüzyon konumuna do€ru
yap›lan bir protrüzyon hareketi.

Bireylerden kay›t al›nmadan önce tüm ha-
reketler teker teker izah edilmifl, bu hareketle-
ri prova etmeleri istenmifl ve kendilerini haz›r
hissettikleri anda kay›tlar al›nm›flt›r. Kat›l›mc›-
lardan kay›tlar› alan araflt›rmac›n›n testi dur-
durdu€u ana kadar defalarca hareketleri tekrar
ettirmesi istenilmifltir. Böylece her hareketin
do€ru yap›ld›€› anlar›n kay›tlar› dikkatlice ve
yavaflça al›nabilmifltir. Ayn› kifliden al›nan üç-

tial coordinates, and displays the relative plots.
Before recording tests, the subjects were ca-

refully instructed about the nature of the tests
to be performed. The subjects sat with their
heads unsupported and were asked to mainta-
in a natural erect position. All of the tests we-
re informed in a silent and comfortable envi-
ronment, with only one operator in the room.

The subjects were asked to perform the fol-
lowing movements for mandibular movement
records: 
1- Maximum open-close cycles beginning

and terminating in maximum intercuspal
position (ICP)

2- Protrusive anterior slide with tooth contact
from maximum intercuspal position (ICP)
to edge to edge articulation position

3- Maximum anterior protrusion starting from
edge to edge articulation position

Ölçümler / Measurements
Grup I /Group I

± S

Grup II / Group II

± S
p

A (mm) 39,06±0,84 38,04±1,01 NS
B (mm) 23,25±1,85 25,78±2,34 NS
C (mm) 46,32±1,03 46,46±1,66 NS

Oran / Ratio B/C (%) 49,66±3,44 53,81±4,65 NS
Velocity (sol / left) m-sec 349,8±19,0 384,7±35,3 NS
Velocity (sa" / right) m-sec 307,5±23,5 311,6±32,5 NS
TA (mm) 4,09±0,27 2,92±0,33 **
TB (mm) 4,61±0,52 3,80±0,63 NS
TL (mm) 0,93±0,13 0,67±0,16 NS
PA (mm) 4,54±0,30 2,82±0,26 NS
PB (mm) 4,40±0,44 3,56±0,45 NS
PL (mm) 0,78±0,22 0,74±0,16 NS

** P<0,01

K›saltmalar / Abbreviations: A: Maksimum a€ız açma miktarının dik yön kısmı/Vertical component of maximum mouth

opening, B: Maksimum a€ız açma miktarının sagital kısmı/Sagittal component of maximum mouth opening, C: Maksimum a€ız

açma miktarının ön arka yön uzunlu€u/Anteroposterior length of maximum mouth opening, Velosite/Velocity (sol/left): A€ız

açma sırasındaki velosite/velocity in mouth opening, Velosite/Velocity (sa /right): A€ız kapama sırasındaki velosite/velocity in

mouth closing, TA: Sentrik oklüzyondan bafla bafl konuma olan mandibuler protrüzyonun vertikal kısmı/Vertical component of

mandibular protrusion from centric occlusion to tete-a-tete position, TB: Sentrik oklüzyondan ba! a ba! konuma olan

mandibuler protrüzyonun sagital kısmı/Sagittal component of mandibular protrusion from centric occlusion to tete-a-tete

position, TL: Sentrik oklüzyondan bafla bafl konuma olan mandibuler protrüzyon sırasındaki lateral kayma miktarı/Lateral shift

amount from centric occlusion to tete-a-tete position PA: Bafla bafl konumdan maksimum protrüzyona kadar olan mandibuler

protrüzyonun vertikal kısmı/Vertical component of mandibular protrusion from tet-a-tet position to maximum protrusion PB:

Bafla bafl konumdan maksimum protrüzyona kadar olan mandibuler protrüzyonun sagital kısmı/Sagittal component of

mandibular protrusion from tet-a-tet position to maximum protrusion, PL: Ba! a ba! konumdan maksimum protrüzyona kadar

olan mandibuler protrüzyon sırasındaki lateral kayma miktarı/Lateral shift amount in protrusion from tet-a-tet position to

maximum protrusion.

TTaabblloo IIII.. Gruplararas›

elektrognatografik kay›tlar›n

karfl›laflt›r›lmas›.

TTaabbllee IIII.. The comparison of

electrognathographic records

between the groups.
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dört hareket yolu kayd› daha sonra tekrar ince-
lenmifl ve kay›tlardaki çizgilerin çak›flt›€› gö-
rülmüfltür. Böylece bireylerin hareketleri her
defas›nda ayn› flekilde tekrar edebildikleri an-
lafl›lm›flt›r. Alt çenenin hareketlerine ait çizim
kay›t örnekleri fiekil 2’de görülmektedir.

SPSS for Windows (ver 13.00) program›
kullan›larak Student t testi ile gruplar aras› is-
tatistiksel farkl›l›klar incelenmifltir.

BBUULLGGUULLAARR
Gruplardan al›nan EMG kay›tlar›n›n karfl›-

laflt›r›lmas› Tablo I’ de gösterilmifltir ve gruplar
aras›nda istatistiksel olarak önemli bir farkl›l›k
olmad›€› görülmüfltür. Mandibular hareket yol-
lar›na ait verilerin gruplar aras› karfl›laflt›r›lma-
s› ise Tablo II’ de görülmektedir.

Maksimum a€›z açma hareketinin vertikal
ve sagittal komponentlerine (A ve B de€erleri)
ait ölçümler her iki grupta da benzerdir. Açma
hareketinin sagitttal komponentinin (B), total
anteroposterior açma hareket ölçümüne (C)
oran›, derin kapan›fl grubunda %49,66 iken S›-
n›f I kapan›fl grubunda %53,81 olarak ölçül-
müfltür ve aradaki fark istatistiksel olarak
önemli de€ildir.

A€›z açma-kapama hareket h›z› her iki
grupta da benzerdir. Sentrik oklüzyondan kesi-
ci difllerin bafl bafla konuma geçti€i mandibu-
lar protrüzyon hareketinin vertikal komponen-
ti (TA ölçümü) derin kapan›fl grubunda daha
yüksektir ve gruplar aras›nda istatistiksel ola-
rak önemli farkl›l›€›n gözlenebildi€i tek öl-
çümdür (P<0,01).

Kesici difllerin bafl bafla konumundan man-
dibulan›n maksimum protrüzyon konumuna
geçti€i hareketin vertikal komponenti (PA), sa-
gittal komponenti (PB) ve protrüzyon konumu-
na geçerkenki lateral kayma miktar› (PL) her iki
grupta da benzerdir.

TTAARRTTIIfifiMMAA
Literatürde derin kapan›fl ile TME (tempora-

mandibular eklem) rahats›zl›klar› aras›ndaki
iliflki hakk›nda tart›flma bulunmaktad›r. Baz›
yazarlar derin kapan›fl›n, TME rahats›zl›klar›-
n›n oluflmas›nda haz›rlay›c› faktör olabilece€i-
ni öne sürmektedir (22,25,26). Bundan dolay›
bu çal›flmada, derin kapan›fll› bireyler ile nor-
mal kapan›fll› bireylerin çi€neme kaslar›n›n
elektromyografik (EMG) aktiviteleri ve mandi-

Each subject was given scripted instructions
and a demonstration for performing each task
and an opportunity to practise maximum ope-
ning movements. It was emphasized that they
were to perform maximal unassisted excursions
repeatedly until asked to stop. They repeated
each task many times in order to allow for a mo-
re accurate estimate of each movement. Each
movement started from centric occlusion (CO),
and it was accomplished carefully and slowly. 

Reproducibility of the measurements was
assessed by repeating the movements three or
four times for each subject. In all instances, the
observed traces matched and no significant dif-
ferences were observed. Mandibular move-
ments in the three spatial planes were recorded
and the relevant tracings plotted (Figure 2). 

A Student’s t test was used to statistically
evaluate the differences between Group 1
and Group 2. “SPSS for Windows (ver
13.00)’’ packet programme was used for the
statistical analysis.

RREESSUULLTTSS
The comparison of EMG records between

the groups were shown in Table I and no statisti-
cally significant difference was found between
the groups. The mandibular movement patterns
of the subjects and the comparison of these data
between the groups were presented in Table II.

The vertical and sagittal components of the
maximum mouth opening movement (A and B
values) in deep bite group were similar with the
subjects showing normal Angle Class I relati-
onship. The ratio of sagital component of verti-
cal opening (B) to total anteroposterior opening
(C) for the deep bite group was 49.66% and
53.81% for the Class I group, respectively.  Alt-
hough these data showed that the posterior mo-
vement amount during maximum opening mo-
vement in deep bite group was smaller in the
deep bite group, the difference between the
groups was not statistically significant.

The velocity of the mandible in mouth
opening-closing movement was similar in
both groups. The TA value (vertical compo-
nent of mandibular protrusion from centric
occlusion to edge to edge articulation positi-
on) which was higher in the deep bite group
was the only statistically significant difference
among the groups (p<0.01). 
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bular hareket yap›lar› aras›ndaki farklar›n ince-
lenmesi amaçlanm›flt›r.

Bu çal›flmada, kay›tlar›n al›nmas› s›ras›nda,
Provost ve Towle (27) ve Joniot  (28)’›n da be-
lirtti€i flekilde, vakalar›n postürlerine çok dikkat
edilmifltir. Bu araflt›rmac›lar, mandibulay› açan
ve kapatan kaslar›n fizyolojik dengesinin sa€-
lanmas› için, Frankfurt horizontal düzleminin
yer düzlemine paralel oldu€u ve istirahat mesa-
fesinin sa€land›€›, iyi bir kafa ve vücut konum-
lanmas›n›n gerekli oldu€unu gözlemlemifllerdir.

Bu çal›flmada, derin kapan›fll› ve normal ka-
pan›fll› bireyler aras›nda istirahat, difl s›kma ve
yutkunma s›ras›ndaki çi€neme kaslar›n›n EMG
kas aktiviteleri aç›s›ndan herhangi önemli bir
fark bulunmam›flt›r.

Birçok araflt›rmada, fonksiyon s›ras›ndaki
okluzal kuvvetlerin ve EMG aktivitesinin dik
yön kafa yüz morfolojisiyle iliflkili oldu€u;
uzun yüz olgular›nda düflük oldu€u, k›sa yüz
olgular›nda ise yüksek oldu€u öne sürülmek-
tedir (10-14). Buna karfl›n, Farella ve ark. (8)
k›sa yüz ile uzun yüz olgular› aras›nda, tüm
çi€neme kas aktiviteleri aç›s›ndan önemli bir
fark olmad›€›n› bildirmifllerdir. Lowe ve Johs-
ton (29) da masseter kas aktivitesinde, s›n›f I
openbite ile normal oklüzyonlu bireyler ara-
s›nda önemli bir fark bulmam›fllard›r. Bizim
çal›flmam›zda, çi€neme kaslar›n›n EMG aktivi-
tesinde, normal ve derin kapan›fll› olgular ara-
s›nda anlaml› bir fark bulunmam›flt›r. Bizim
çal›flmam›zla uyumlu olarak Algren ve ark.
(30) da, yutkunma s›ras›ndaki çi€neme kasla-
r›nda, normal ve S›n›f II divizyon 2 olgular ara-
s›nda hiçbir fark tespit etmemifllerdir.

Literatürde masseter ve digastrik kas aktivi-
telerinin, dik yön yüz morfolojisiyle negatif
iliflki gösterdi€i (14,31); buna karfl›n temporal
kas aktivitesinin pozitif iliflki gösterdi€i bildiril-
mektedir (14,32). Baz› yazarlar (31,33) ise
farkl› olarak, temporal kas kal›nl›€›n›n, kafa
flekli ve büyüklü€ü ile önemli bir iliflki göster-
medi€ini belirtmektedir. Bununla birlikte, Möl-
ler (10),  Ingerval (34), maksimum difl s›kma ve
çi€neme s›ras›ndaki temporal kas aktivitesinin
negatif iliflki gösterdi€ini bildirmektedirler.

Akcan ve ark. (35) derin kapan›fll› olgula-
r›n ortodontik tedavisinden sonra masseter,
anterior temporal, digastrik ve sternokleido-
mastoid kaslar›n EMG aktivitelerinde bir de-
€ifliklik bulmam›fllard›r.

The vertical component of mandibular
protrusion path from edge to edge articulation
position to maximum protrusion (PA), sagittal
component of the same movement (PB) and
lateral shift amount in protrusion (PL) were si-
milar in both groups. 

DDIISSCCUUSSSSIIOONN
In literature there is a controversy about the

relationship of deepbite malocclusion and
TMJ (temporomandibular joint) disorders. So-
me authors suggested that deepbite malocclu-
sion can be a predisposing factor for the occu-
rance of TMJ disorders (22,25,26). Therefore
in this study we aimed to evaluate the differen-
ce of the EMG activity of masticatory muscles
and mandibular movement patterns between
deepbite and normal cases. 

Much attention was paid to the subject pos-
ture in this study, during the examination, as has
already been described by Provost and Towle
(27) and Joniot  (28), since they observed that in
order to obtain a physiological balance of man-
dibular elevator and depressor muscles, a good
positioning of the body and head was necessary,
keeping the Frankfurt plane parallel to the gro-
und and maintaining an freeway space. 

In our study there was no significant diffe-
rence between deepbite and normal occlusion
subjects in any of the EMG activity of the jaw
muscles either at rest or during clenching or
swallowing. 

Many reports suggest that occlusal forces
and EMG activity during function are related to
vertical craniofacial morphology being lower in
long-face subjects and higher in short-face sub-
jects (10-14). In contrary, Farella et al. (8) repor-
ted no significant difference in the amount of
overall masticatory muscle activity between the
short-face and the long-face subjects. Lowe and
Johston (29) also found no sigificant differences
in masseter muscle activity between Class I
openbite and normal occlusions. In our study
there were no significant differences in EMG
activity of masticatory muscles between deep-
bite and normal subjects. In accordance with
our study Algren (30) also found no differences
in mastication muscles during swallowing bet-
ween normal and Class II, Division 2 cases. 

In literature it was reported that activities of
masseter and digastric muscles showed signifi-
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Bizim çal›flmam›zdaki do€rusal a€›z açma
miktar›, Rieder (36) ve Ferrario ve ark. (37) ta-
raf›ndan bildirilen de€erler ile benzerlik gös-
termektedir. Maksimum a€›z açma miktar›, de-
rin kapan›fll›larda 46,32 mm, S›n›f I olgularda
ise 46,46 mm; maksimum a€›z açman›n ante-
roposterior mesafesi derin kapan›fll›larda
23,25 mm, S›n›f I vakalarda ise 23,25 mm ola-
rak tespit edilmifltir.

Anterior rehberlik ile kondiler rehberlik ara-
s›ndaki iliflki uzun zamandan beri araflt›r›l-
maktad›r (20). Literatürde, baz› araflt›rmac›lar
kesici hareket yolunun, kondiler hareket yolu
hakk›nda bilgi verece€ine inanmamaktad›r
(38-40); baz›lar› ise anterior rehberli€in kondi-
ler hareket yap›s›n› etkileyebilece€ini ileri sür-
mektedir (20,23,24). Baz› araflt›rmalarda
(22,41,42) ise kesici yolu e€imi ile kondil yolu
e€imi aras›nda farkl› iliflkiler oldu€u bildiril-
mektedir. Ferrario ve ark. (43)  sa€l›kl› dentis-
yona sahip bireylerde, mandibulan›n ilk hare-
ketinin temporamandibular eklem yerine, kar-
fl›t difllerin yüzeylerinden etkilendi€ini bildir-
mifllerdir. Kondil ve kesiciler ayn› kat› kemik
yap›s›n›n parçalar› oldu€u için, birlikte hareket
ettikleri tahmin edilmektedir; kesici difl, kondil
translasyonu hakk›nda kesin bilgi sa€lamakta-
d›r. Maksimum protrüzyon ve lateratrüzyon s›-
ras›nda rotasyon minimum oldu€u için, kesici
ile kondil hareketi aras›nda güçlü iliflkiler ol-
du€u düflünülmektedir (24).

Bizim çal›flmam›zda mandibular hareket
yollar› incelendi€inde, sadece mandibulan›n
sentrik oklüzyondan bafla bafl kapan›fla geçti€i
yolun vertikal komponenti, derin kapan›fll›
grupta daha uzun bulunmufltur.

Darendeliler ve ark. (22) normal oklüzyon-
lu bireylerle karfl›laflt›r›ld›€›nda, derin kapan›fl-
l› bireylerin kondiler hareket aç›s›n›n daha
yüksek oldu€unu bulmufllard›r. Kondildeki afl›-
r› yüklenmenin, fazla gerilmifl çi€neme kasla-
r›ndan kaynakland›€›n› bildirmifllerdir. Yüksek
kondiler hareket aç›s›n›n, derin kapan›fll› olgu-
larda TME rahats›zl›klar›n›n daha fazla görül-
mesinin sebebi olabilece€ini önermifllerdir. 

Maalesef çok az say›daki araflt›rma, eriflkin-
lerdeki maksimum çene protrüzyonunu ve la-
terotrüzyonunu kaydetmifltir. Bizim çal›flma-
m›zda, sentrik oklüzyondan bafla bafl kapan›fla
kadar olan kesici protrüzyonu, derin kapan›fll›-
larda 4,61 mm, normal vakalarda ise 3,80 mm

cant negative correlations with vertical facial
morphology (14,31) whereas temporal muscle
activity was positively correlated. (14,32).  In
contrary, some authors  (31,33) reported that
temporal muscle thickness showed no signifi-
cant correlations with any measure of skull
shape or size.  However Möller (10),  Ingerval
(34) showed negative correlation with tempo-
ral muscle activity during maximum clenching
and chewing. 

Akcan et al.(35) found no differences in the
EMG activity of masseter, anterior temporalis,
digastric and sternocleidomastoid muscles af-
ter the treatment of deepbite cases. 

Our estimates of linear incisor opening most
closely approximate values reported by Rieder
(36) and Ferrario et al. (37). Maximum mouth
opening pathway was 46.32 mm in deepbite
and 46.46 mm in Class I cases,  anteroposterior
distance of maximum opening was 23.25 mm
in deepbite and 25.78 mm in Class I subjects.

The relationship between the anterior gui-
dance and the condylar guidance has been in-
vestigated for a long time (20). In literature so-
me researchers don’ t believe that incisal mo-
vement can inform about condylar motion
(38-40); where as others suggested that anteri-
or guidance could effect the condylar move-
ment pattern (20,23,24). In some studies
(22,41,42) different corrrelations between the
inclination of the incisal path and that of the
condylar paths have been shown. Ferrario et
al. (43) stated that in individuals with sound
dentitions the initial movement of the mandi-
bula appear to be influenced by the surfaces of
the opposing teeth instead of by temporoman-
dibular joint anatomy. Because the condyles
and incisors are part of the same rigid bony
system, it has been assumed that they move
together; and the incisor provides accurate in-
formation about condylar translation. Because
rotation during maximum protrusion and late-
ratrusion is minimal, stronger correlations bet-
ween incisor and condylar movements might
be expected (24).

In our study when mandibular movements
were evaluated, only vertical component of cen-
tric occlusion to edge to edge articulation path-
way was found longer in subjects with deep bite

Darendeliler et al. (22) found larger angle
of rotation of the condyle in deep incisal over-
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olarak bulunmufltur. Bafla bafl kapan›fltan mak-
simum protrüzyona kadar olan kesici protrüz-
yonu ise derin kapan›fll›lar ile normal olgularda
s›ras›yla 4,40 mm ve 3,56 mm olarak tespit
edilmifltir. Kesici protrüzyonu (CO-maksimum
protrüzyon) eriflkinlerde 5-16 mm aras›nda de-
€iflmekle birlikte, ortalama olarak 9-11 mm ara-
s›ndad›r (44,45). Protrüzyon s›ras›ndaki kondi-
ler translasyon ise 7-11 mm aras›ndad›r (46).

Agerberg (47) yafllar› 18-25 y›l aras›nda de-
€iflen kad›n ve erkek toplam 20 bireyde kesici
protrüzyonunu 10 mm olarak bildirmifltir. In-
gervall’›n (44) çal›flmas›nda ise 21 yafl›ndaki
kad›n bireylerde ortalama 9 mm (5-14 mm )
kesici protrüzyonu saptanm›flt›r.

Bizim çal›flmam›zda her iki grupta da kesi-
ci protrüzyonu s›ras›nda lateral deviasyonlar
tespit edilmifltir. Ferrario ve ark. (48) s›n›f I nor-
mal olgularda erkeklerin sadece %27’sinde,
k›zlar›n ise %4’ünde mükemmel simetrik ha-
reket saptam›fllard›r. 

SSOONNUUÇÇ
Derin kapan›fll› ve normal kapan›fll› grup-

larda çi€neme kas aktivitesi ve mandibular ha-
reketler birbirine benzer bulunmufltur. Sadece
mandibulan›n bafla bafl konumuna gelinceye
kadar kat etti€i yolun, derin kapan›fll› bireyler-
de daha fazla oldu€u saptanm›flt›r. Bu durum,
TME ligamentleri ve disk üzerinde olumsuz et-
kiler yaratabilir. Buna ra€men çene kas aktivi-
teleri, derin kapan›fll› ve normal kapan›fll› bi-
reylerde benzer bulunmufltur. Bu sonuç derin
kapan›fll› bireylerdeki, çi€neme kaslar›n›n
TME üzerindeki yüklenme paterninin, normal
olgulardan farkl› olmad›€›n› göstermektedir.

TTEEfifiEEKKKKÜÜRR
Bu araflt›rma Gazi Üniversitesi Bilimsel

Araflt›rma Projeleri taraf›ndan desteklenmifltir.
(Proje No: 03/2003-14, Ankara. BAP)

bite compared with normal occlusions. Extre-
me loading occurs on the condyle due to the
over-stressed masticatory muscles. They also
suggested that the larger rotation angle could
be the reason for the higher TMD ratio in de-
ep-bite subjects. 

Unfortunately, few studies of adults have re-
corded maximum jaw protrusion or lateratru-
sion. In our study, incisor protrusion from cen-
tric occlusion to edge to edge articulation was
4.61 mm in deepbite and 3.80 mm in normal
cases. Incisor protrusion from edge to edge ar-
ticulation to maximum protrusion was 4.40
mm and 3.56 mm in deepbite and normal ca-
ses respectively. Incisor protrusion (CO to ma-
ximum protrusion) for adults averages betwe-
en 9–11 mm, with large ranges of variation
(5–16 mm) between individuals (44,45).
Condylar translation during protrusion ranges
between 7–11 mm (46).

Agerberg (47) reported approx. 10 mm for a
combined sample of 20 males and females
18–25 years of age. Ingervall’s (44) large sample
of 21-year-old females had an average linear dis-
tance of 9 mm (range 5–14 mm) for the incisor. 

In our study in both groups there were lateral
deviations during incisor protrusion. Ferrario et
al. (48) noted that only 27 % of men and 4% of
women showed a perfectly symmetric move-
ment in their Class I normal subject sample. 

CCOONNCCLLUUSSIIOONNSS
Masticatory muscle activites and mandibu-

lar movements were similar in the deepbite
and the normal group. Only the pathway from
centric occlusion to edge to edge articulation
was found longer in subjects with deep bite.
This could have the risc of creating negative
effects on TMJ ligaments and disc. However
jaw muscle activities were similar in deepbite
and normal cases. This result could show that
loading pattern on TMJ developed by mastica-
tory muscle forces in deepbite subjects are not
different from normal cases.
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