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GiRiS

Temporomandibular eklem (TME) rahatsiz-
liklari cene, eklem ve cignemeyi kontrol eden
kaslar ile ilgili bircok etiyolojik faktorden kay-
naklanabilir (1). iskeletsel ve dissel yapilar ile
TME rahatsizliklari arasindaki iliski bircok
arastirmaci tarafindan arastirilmis; bazi calis-
malarda pozitif iligki tespit edilmisken (2-4),
bazi calismalarda ise hicbir baglanti olmadigi
ileri strtlmustar (5,6).

Cigneme kas fonksiyonlarinin ve urettikleri
kas kuvvetlerinin, yliziin ve dentoalveoler bol-
genin vertikal yon gelisiminde belirleyici oldu-
gu dusiinilmektedir (7). Son zamanlarda yapi-
lan bazi calismalarda, farkli vertikal kraniyofa-
siyal morfolojik ozellikler gosteren bireylerin
noromuskuler yapilarinda da degisimler oldu-
gu, bu nedenle cigneme dinamikleri ve agriya
dayanikhlik gibi bazi 6zelliklerin farkliliklar
gosterebilecegi ileri strilmektedir (8,9). Kisa
yiiz yuiksekligine sahip bireylerde, uzun yiiz
yiksekligine sahip bireylere gore, daha yiiksek
okluzal kuvvetler ve fonksiyonel elektromiyog-
rafi (EMQ) aktivitelerinin tespit edildigi bircok
calisma, bu gorist desteklemektedir (10-14).

Cigneme kas fonksiyonlari ve kraniyofasiyal
morfoloji arasindaki iliskileri incelemek ama-
ciyla 6nceki yillarda yapilmis EMG calismala-
rinin sonuclarinin birbiriyle uyumsuz oldugu
gortlmektedir (10,15,16). Miralles ve ark. (17)
EMG aktivitesi ile ANB acisi ve overjet arasin-
da anlamli iliski oldugunu ileri strdigu calis-
malarinda, Sinif 1ll malokliizyona sahip birey-
lerin ¢igneme kaslarinin istirahat konumunda-
ki degerlerinin diger bireylere gore daha yiik-
sek oldugunu bildirmislerdir. Ancak maksi-
mum c¢igneme kuvvetlerinin Sinif 1, Il ve Il-
I malokliizyonlu bireylerde farkli olmadigini
aciklamiglardir.

Antonini ve ark. (18) ise, ¢igneme ve yut-
kunma durumundaki kas aktivitelerinin Sinif 1l
divizyon 2 ve Simif [ll malokltizyonlu bireyler-
de farkl oldugunu, ancak istirahat konumunda
gruplar arasinda fark bulunmadigini belirtmis-
lerdir. Lowe ve Takada (19) orbikularis oris ka-
sinin istirahat, anterior temporal ve masseter
kaslarinin ise ¢igneme kuvvetlerinin Sinif 11 di-
vizyon 2 malokltizyonlu bireylerde, normal
bireylere gore daha yiiksek oldugunu bildir-
mislerdir. Ingervall ve Thilander (13) ise, man-
dibular diizlem agisi ve ¢ene kaideleri arasin-
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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 Il-
I malocclusion than in subjects with Class |
and Il malocclusion. However, during maxi-
mal voluntary clenching, there was no activity
difference among Class I, I, 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 Il divi-
sion 2 malocclusion group and the Class II-
| 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 Il Division 2 patients than normal Class
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Sinif Il Malokliizyonlu Tiirk Cocuklarda Sefalometrik Morfoloji
Cephalometric Morphology of Turkish Children with Class Il Malocclusion

daki paralelligin, cigneme durumunda olusan
maksimum kas kuvvetlerini etkileyebilecegini
iddia etmislerdir.

Literatiirde, kondiler rehberlik ile anterior
dissel rehberlik arasindaki iliskileri inceleyen
bircok calisma oldugu gorilmektedir (20-24).
Bazi arastirmacilar anterior dis rehberliginin,
mandibulanin sinir hareketleri tizerinde higbir
etkisi olmadigini (20,21); bazilar ise tersini id-
dia etmislerdir (22-24).

Darendeliler ve ark. (22) derin kapanis gos-
teren bireylerin kondil hareket agilarinin daha
yiksek oldugunu ve bunun sebebinin asir ge-
rilmis cigneme kaslarinin kondil Gzerinde
olusturdugu yiiklenme oldugunu bildirmisler-
dir. Ayrica arastirmacilar, derin kapanigl birey-
lerde TME rahatsizhklarinin daha fazla gortil-
mesinin bu durumdan kaynaklanabilecegini
ileri stirmuglerdir.

Bu calismanin amaci, Sinif Il derin kapanis-
[ bireylerin ¢igneme kaslarinin EMG aktivite-
leri ile mandibular hareket yapilarini kaydet-
mek ve bu verileri normal okliizyonlu bireyler
ile kargilastirmaktir.

BIREYLER ve YONTEM

Calismaya Angle sinif Il divizyon 2 malok-
ltizyona sahip 17 (Grup 1; 5 erkek, 12 kadin,
ortalama yas 21.20+1.7 yil) ve ideal overjet ile
overbite degerlerine sahip olan 10 (Grup 2; 3
erkek, 7 kadin, ortalama yas 22.10+1.3 yil)
Angle Sinif | birey katilmistir. Calismaya katil-
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| 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.

SUBJECTS and METHODS
The study consisted of 17 patients with
Angle Class Il division 2 malocclusion (Group

[BE

ac

50 pV full scale

Sekil 1. Cigneme kaslarina ait
EMG kayitlarina ait bir ekran

goriintiisii.
Figure 1. The screen shot of

the masticatory muscle EMG

records.
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madan o6nce tim bireylere “Aydinlatiimis
Onam Formu” imzalatilmistir. Stomatognatik
sistem disfonksiyonu bulunan, peridontal so-
runu olan, protez kullanan, daha 6nce orto-
dontik tedavi gormis, 3. molarlar disinda iki
veya daha fazla dis eksikligi bulunan, kronik
bas agrisi veya benzeri norolojik sorunu bulu-
nan, tirnak isiran, aliskanhk diizeyinde sakiz
cigneyen ve ila¢ kullanma zorunlulugu olan
bireyler arastirmaya dahil edilmemistir.

Tam katihmcilarin yiiz formu, oklizyonu ve
TME fonksiyonlari ayni arastirmaci tarafindan
incelenmistir. Eklem disfonksiyonu veya agrisi,
gozlem yontemiyle agiz agma esnasinda devi-
asyon, oskiltasyon yontemiyle anormal eklem
sesleri (klik, krepitasyon) varligi, palpasyon yo-
luyla cigneme kaslarinin gerginligi ve manup-
lasyon yontemiyle mandibular fonksiyonel
kayma varligi incelenmistir.

Calismada sekiz kanalli bir EMG cihazi (Bi-
OoEMGII™, BioResearch Assoc. Inc. Milwauke-
e, WI, ABD) ve bipolar ytizeyel aktif elektrot-
lar (BioFlex™, BioResearch Assoc. Inc. Milwa-
ukee, ABD) kullanilmistir. EMG cihazi 0-1550
mikrovolt (mV) ol¢cim arahgma, 30-1000
Hertz bant genisligine ve 1,0 mV’dan daha az
bir 6lciim hassasiyetine sahiptir. EMG cihazi
ozel bir PCI ara karti ve baglanti kablosu yar-
dimiyla bilgisayara baglanmis ve o6lctimler
BioPAK yazilimi (BioPAK™, BioResearch As-
soc. Inc. Milwaukee, WI, ABD) ile ekranda go-
riintiilenmis ve kaydedilmistir.

Tum EMG kayitlart ayni arastirmaci tarafin-
dan kaydedilmistir (BIA). Mini bipolar ylizey
elektrot ciftleri, her kasin ana kas lifi uzanim
hattindaki en kalin bolimi tizerindeki cilde ya-
pistirlmigti. Kaslarin bu bolima, bireylerden
kaslarini maksimum sikip birakmalari istenildik-
ten sonra palpasyon yolu ile tespit edilmis ve
bolgedeki cilt yiizeyi elektrotlarin impedansini
azaltmak igin alkole batirilmis bir pamuk ped
ile temizlenmistir. Ayrica bir elektrot ise toprak-
lama amact ile buruna tutturulmustur. Olctimler
sirasinda bireyler spinal kolonlarn dik duracak
sekilde konumlanabilecekleri bir sirt destegine
sahip sandalyeye oturtulmus ve Frankfurt hori-
zontal diizlemi yere paralel olacak sekilde bas
pozisyonlari ayarlanmistir. Temporalis anterior,
masseter, digastrik ve sternokleidomasteid kas-
larin EMG kayitlari istirahat, maksimum sikma
ve yutkunma sirasinda kaydedilmistir (Sekil 1).

o
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1; 5 males, 12 females; mean age 21.20+1.7
years) and 10 subjects showing ideal overjet
and overbite values with Angle Class | 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 PCl 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

Tiirk Ortodonti Dergisi 2010;23:151-163
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EMG kayitlar alinirken bireylerden asagi-
daki sekilde hareket etmeleri istenmistir:

1- Istirahat EMG kayitlar alinirken 15 saniye
boyunca pozisyonlarini korumalari. (Boy-
lece ortalama sinyallerin tespit edilebilme-
si miimkdin olmustur).

2- Maksimum sikma hareketi: Dis temasinin ol-
dugu istirahat konumunda iken bireylerden
3 saniye icin diglerini maksimum sikmalari
ve sonra tekrar istirahat durumuna gecmele-
ri istenmis ve bu durum 10 saniyelik kayit
stiresi boyunca 3 kere tekrar ettirilmistir.

3- Bireylerden tikriklerini yutmalari istenmis
ve bu islem 10’ar saniye ara ile 3 kere tek-
rar ettirilmistir.

JT3-Jaw Tracker aygiti (BioResearch Associa-
tes Inc, Milwaukee, WI, ABD) kullanilarak kati-
limcilarin agiz agma-kapama hizlari, agiz agma
miktarlari, lateral defleksiyon ve deviasyon
miktarlari, alt cenenin sentrik okliizyondan ke-
sici dislerin basa bas pozisyonuna ve bu pozis-
yondan maksimum protruzyon durumuna geg-
tigi andaki hareket yollarinin kayitlari alinmistir.
Bu kayitlar alinirken 5x8x2 mm boyutlarinda ve
5 gram agirhiginda 6zel bir miknatis (Version 2,
Bio-PAK, Bio-Research Associates, Milwaukee,
WI, ABD) alt santral kesici dislerin kole bolgesi-
nin hemen altindaki gingival dokuya 6zel bir
yapistirici kullanilarak (Stomahesive, E.R. Squ-
ibb and Sons Inc., Princeton, NJ, ABD) yapisti-

" BioPAK - Review Mode - [X-Y]

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
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Figure 2. 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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nilmisti. Agiz kapali iken miknatisin Gst kesici
disler ile temas etmemesine dikkat edilmistir.

Alt kesici bolgeye yapistirilan miknatisin
mandibular hareketler sirasinda manyetik alan
icerisinde olusturdugu sinyalleri kaydedebilen
8 manyetometre iceren 6zel bir kafalik kulla-
nilmistir. Bu sayede manyetik alanda olusan
degisimler elektrik potansiyellerine cevrilerek
bilgisayara aktarilmis, mandibular hareket yol-
lari sagittal, frontal ve horizontal diizlemlerde
olusan cizgiler seklinde ekrana ¢ikmistir. Kayit
islemlerinden 6nce her asamada katilimcilar
yapilacak testler hakkinda bilgilendirilmis, ka-
falarini desteksiz bir sekilde dogal bas pozis-
yonunda konumlandirmalari gerektigi aciklan-
mustir. Testler sadece kayitlari alan arastirmaci-
nin ve katihmcimin bulundugu sessiz ve rahat
bir odada yapilmustir.

Mandibular hareket kayitlari alinirken birey-
lerden asagidaki hareketleri yapmalarr istenmistir:

Isik-Aslan, Ulusoy, Darendeliler, Dinger

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), 528?22 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-

Grup I/Group |
(n=17)

Cigneme Kaslari/Masticatory

Grup Il/Groupll
(n=10)

Muscle P
xS (uv) xS (pv)
Dinlenim / Resting
Anterior Temporalis (sag/right) 2,25+0,93 1,95+0,63 NS
Anterior Temporalis (sol/left) 2,06+0,15 2,05+0,32 NS
Masseter (sag/right) 1,87+0,16 2,13+£0,23 NS
Masseter (sol/left) 1,93+0,15 2,52+0,37 NS
SCM (sag/right) 2,29+0,28 2,63+0,42 NS
SCM (sol/left) 2,22+0,16 3,24+0,96 NS
Digastric (sag/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 (sag/right) 10,55+1,94 17,32+4,98 NS
Anterior Temporalis (sol/left) 13,49+3,28 14,17+3,83 NS
Masseter (sag/right) 9,14+1,19 10,86+2,37 NS
Masseter (sol/left) 10,23+2,45 10,85+1,76 NS
SCM (sag/right) 4,55+0,56 7,62+1,97 NS
SCM (sol/left) 4,48+0,46 9,08+3,09 NS
Digastric (sagd/right) 20,42+2,39 15,47+3,11 NS
Digastric (sol/left) 21,07+£2,52 25,84+3,92 NS
Sikma/Clenching
Anterior Temporalis (sag/right) 91,51+9,35 103,8+12,60 NS
Anterior Temporalis (sol/left) 93,9+11,50 94,5+10,81 NS
Masseter (sag/right) 79,3+14,41 67,13+£9,72 NS
Masseter (sol/left) 88,3+13,82 86,6+12,51 NS
SCM (sag/right) 3,58+0,46 4,61+0,60 NS
SCM (sol/left) 5,87+1,88 5,84+1,32 NS
Digastric (sag/right) 8,566+1,07 6,37+1,01 NS
Digastric (sol/left) 8,33+0,97 6,83+0,87 NS

Kisaltmalar / Abbreviations: n: Gruplardaki birey sayisi/ number of subjects in the group,

: Ortalama deger/ mean value,

S : Standart hata/ Standard error, NS: istatistiksel énemli olmayan/Not significant, SCM: Sternokleidomastoid

kas/Sternocleidomasteioid muscle

o
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Grup I /Group | Grup Il /Group Il

Olclimler / Measurements p
S S

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 307,56+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 3,66+0,45 NS
PL (mm) 0,78+0,22 0,74+0,16 NS

*P<0,01

Kisaltmalar / Abbreviations: A: Maksimum agiz agma miktarinin dik yén kismi/Vertical component of maximum mouth
opening, B: Maksimum agiz agma miktarinin sagital kismi/Sagittal component of maximum mouth opening, C: Maksimum agiz
agma miktarinin 6n arka yon uzunlugu/Anteroposterior length of maximum mouth opening, Velosite/Velocity (sol/left): Agiz
agma sirasindaki velosite/velocity in mouth opening, Velosite/Velocity (sa /right): Agiz kapama sirasindaki velosite/velocity in
mouth closing, TA: Sentrik okltizyondan bagsa bag konuma olan mandibuler protriizyonun vertikal kismi/Vertical component of
mandibular protrusion from centric occlusion to tete-a-tete position, TB: Sentrik oklizyondan bala ba! konuma olan
mandibuler protrizyonun sagital kismi/Sagittal component of mandibular protrusion from centric occlusion to tete-a-tete
position, TL: Sentrik oklizyondan basa bas konuma olan mandibuler protrizyon sirasindaki lateral kayma miktari/Lateral shift
amount from centric occlusion to tete-a-tete position PA: Basa bas konumdan maksimum protriizyona kadar olan mandibuler
protriizyonun vertikal kismi/Vertical component of mandibular protrusion from tet-a-tet position to maximum protrusion PB:
Basa bas konumdan maksimum protriizyona kadar olan mandibuler protrizyonun sagital kismi/Sagittal component of
mandibular protrusion from tet-a-tet position to maximum protrusion, PL: Ba!a ba! konumdan maksimum protriizyona kadar
olan mandibuler protrizyon sirasindaki lateral kayma miktari/Lateral shift amount in protrusion from tet-a-tet position to

maximum protrusion.

1- Maksimum interkuspal pozisyondan basla-
yan ve yine bu pozisyonda biten bir agiz ac-
ma-kapama dongtsiniin tekrar ettirilmesi,

2- Maksimum interkuspal pozisyondan, kesi-
ci diglerin insizal kenarlarinin bas basa ol-
dugu pozisyona dogru bir protriiziv anteri-
or kayma hareketi

3- Kesici diglerin insizal kenarlarinin bas basa
oldugu pozisyondan, alt cenenin maksi-
mum anterior protriizyon konumuna dogru
yapilan bir protriizyon hareketi.

Bireylerden kayit alinmadan 6nce tim ha-
reketler teker teker izah edilmis, bu hareketle-
ri prova etmeleri istenmis ve kendilerini hazir
hissettikleri anda kayitlar alinmistir. Katilimci-
lardan kayitlari alan arastirmacinin testi dur-
durdugu ana kadar defalarca hareketleri tekrar
ettirmesi istenilmistir. Boylece her hareketin
dogru yapildigi anlarin kayitlari dikkatlice ve
yavasca alinabilmistir. Ayni kisiden alinan ti-
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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

o

Tablo II. Gruplararasi
elektrognatografik kayitlarin

karsilagtirilmasi.
Table II. The comparison of

electrognathographic records

between the groups.
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dort hareket yolu kaydi daha sonra tekrar ince-
lenmis ve kayitlardaki cizgilerin cakistigi go-
rilmustir. Boylece bireylerin hareketleri her
defasinda ayni sekilde tekrar edebildikleri an-
lagilmistir. Alt cenenin hareketlerine ait ¢izim
kayit ornekleri Sekil 2’de gortlmektedir.

SPSS for Windows (ver 13.00) programi
kullanilarak Student t testi ile gruplar arasi is-
tatistiksel farkhiliklar incelenmistir.

BULGULAR

Gruplardan alinan EMG kayitlarinin karsi-
lastirilmasi Tablo I’ de gosterilmistir ve gruplar
arasinda istatistiksel olarak 6nemli bir farkhlik
olmadigi gorilmustir. Mandibular hareket yol-
larina ait verilerin gruplar arasi karsilagtirilma-
st ise Tablo Il de gorilmektedir.

Maksimum agiz agma hareketinin vertikal
ve sagittal komponentlerine (A ve B degerleri)
ait 6lctimler her iki grupta da benzerdir. Acma
hareketinin sagitttal komponentinin (B), total
anteroposterior agma hareket olctimine (C)
orani, derin kapanis grubunda %49,66 iken Si-
nif 1 kapanis grubunda %53,81 olarak olc¢iil-
mustiir ve aradaki fark istatistiksel olarak
onemli degildir.

A8z agma-kapama hareket hizi her iki
grupta da benzerdir. Sentrik okltizyondan kesi-
ci dislerin bas basa konuma gectigi mandibu-
lar protriizyon hareketinin vertikal komponen-
ti (TA olgtimt) derin kapanis grubunda daha
yiksektir ve gruplar arasinda istatistiksel ola-
rak onemli farkhihgin gozlenebildigi tek ol-
cumdr (P<0,01).

Kesici dislerin bas basa konumundan man-
dibulanin maksimum protriizyon konumuna
gectigi hareketin vertikal komponenti (PA), sa-
gittal komponenti (PB) ve protriizyon konumu-
na gecerkenki lateral kayma miktari (PL) her iki
grupta da benzerdir.

TARTISMA

Literattirde derin kapanis ile TME (tempora-
mandibular eklem) rahatsizliklari arasindaki
iliski hakkinda tartisma bulunmaktadir. Bazi
yazarlar derin kapanisin, TME rahatsizliklari-
nin olugsmasinda hazirlayici faktor olabilecegi-
ni one sirmektedir (22,25,26). Bundan dolayi
bu calismada, derin kapanisli bireyler ile nor-
mal kapanigh bireylerin c¢igneme kaslarinin
elektromyografik (EMG) aktiviteleri ve mandi-

o
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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.

RESULTS

The comparison of EMG records between
the groups were shown in Table | 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
(O) for the deep bite group was 49.66% and
53.81% for the Class | 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).

Tiirk Ortodonti Dergisi 2010;23:151-163
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bular hareket yapilari arasindaki farklarin ince-
lenmesi amaclanmuistir,

Bu calismada, kayitlarin alinmasi sirasinda,
Provost ve Towle (27) ve Joniot (28)'in da be-
lirttigi sekilde, vakalarin postiirlerine cok dikkat
edilmistir. Bu arastirmacilar, mandibulayr acan
ve kapatan kaslarin fizyolojik dengesinin sag-
lanmasi icin, Frankfurt horizontal diizleminin
yer diizlemine paralel oldugu ve istirahat mesa-
fesinin saglandigi, iyi bir kafa ve viicut konum-
lanmasinin gerekli oldugunu gozlemlemislerdir.

Bu calismada, derin kapanisli ve normal ka-
panish bireyler arasinda istirahat, dis sikma ve
yutkunma sirasindaki ¢igneme kaslarinin EMG
kas aktiviteleri acisindan herhangi 6nemli bir
fark bulunmamustir.

Bircok arastirmada, fonksiyon sirasindaki
okluzal kuvvetlerin ve EMG aktivitesinin dik
yon kafa yiz morfolojisiyle iliskili oldugu;
uzun ytz olgularinda distik oldugu, kisa yiiz
olgularinda ise yiiksek oldugu one sirilmek-
tedir (10-14). Buna karsgin, Farella ve ark. (8)
kisa yliz ile uzun ytiz olgular arasinda, tim
cigneme kas aktiviteleri agisindan 6nemli bir
fark olmadigini bildirmislerdir. Lowe ve Johs-
ton (29) da masseter kas aktivitesinde, sinif |
openbite ile normal okliizyonlu bireyler ara-
sinda onemli bir fark bulmamiglardir. Bizim
calismamizda, cigneme kaslarinin EMG aktivi-
tesinde, normal ve derin kapanisgli olgular ara-
sinda anlamli bir fark bulunmamistir. Bizim
calismamizla uyumlu olarak Algren ve ark.
(30) da, yutkunma sirasindaki cigneme kasla-
rinda, normal ve Sinif Il divizyon 2 olgular ara-
sinda hicbir fark tespit etmemislerdir.

Literattirde masseter ve digastrik kas aktivi-
telerinin, dik yon yiiz morfolojisiyle negatif
iliski gosterdigi (14,31); buna karsin temporal
kas aktivitesinin pozitif iliski gosterdigi bildiril-
mektedir (14,32). Bazi yazarlar (31,33) ise
farkli olarak, temporal kas kalinhginin, kafa
sekli ve buyukligu ile onemli bir iligki goster-
medigini belirtmektedir. Bununla birlikte, Mol-
ler (10), Ingerval (34), maksimum dis sikma ve
cigneme sirasindaki temporal kas aktivitesinin
negatif iliski gosterdigini bildirmektedirler.

Akcan ve ark. (35) derin kapanisli olgula-
rin ortodontik tedavisinden sonra masseter,
anterior temporal, digastrik ve sternokleido-
mastoid kaslarin EMG aktivitelerinde bir de-
gisiklik bulmamiglardr.

Turkish Journal of Orthodontics 2010;23:151-163

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.

DISCUSSION

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 |
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 Il, Division 2 cases.

In literature it was reported that activities of
masseter and digastric muscles showed signifi-

o
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Bizim calismamizdaki dogrusal agiz agma
miktari, Rieder (36) ve Ferrario ve ark. (37) ta-
rafindan bildirilen degerler ile benzerlik gos-
termektedir. Maksimum agiz acma miktari, de-
rin kapanislilarda 46,32 mm, Sinif | olgularda
ise 46,46 mm; maksimum agiz agmanin ante-
roposterior mesafesi derin kapaniglilarda
23,25 mm, Sinif | vakalarda ise 23,25 mm ola-
rak tespit edilmistir.

Anterior rehberlik ile kondiler rehberlik ara-
sindaki iliski uzun zamandan beri arastiril-
maktadir (20). Literatiirde, bazi arastirmacilar
kesici hareket yolunun, kondiler hareket yolu
hakkinda bilgi verecegine inanmamaktadir
(38-40); bazilari ise anterior rehberligin kondi-
ler hareket yapisini etkileyebilecegini ileri stir-
(20,23,24).
(22,41,42) ise kesici yolu egimi ile kondil yolu

mektedir Bazi arastirmalarda
egimi arasinda farkli iligskiler oldugu bildiril-
mektedir. Ferrario ve ark. (43) saghkli dentis-
yona sahip bireylerde, mandibulanin ilk hare-
ketinin temporamandibular eklem yerine, kar-
sit dislerin yiizeylerinden etkilendigini bildir-
mislerdir. Kondil ve kesiciler ayni kati kemik
yapisinin parcalari oldugu icin, birlikte hareket
ettikleri tahmin edilmektedir; kesici dis, kondil
translasyonu hakkinda kesin bilgi saglamakta-
dir. Maksimum protriizyon ve lateratriizyon si-
rasinda rotasyon minimum oldugu icin, kesici
ile kondil hareketi arasinda giicli iliskiler ol-
dugu dastintlmektedir (24).

Bizim calismamizda mandibular hareket
yollari incelendiginde, sadece mandibulanin
sentrik oklizyondan basa bas kapanisa gectigi
yolun vertikal komponenti, derin kapanisli
grupta daha uzun bulunmustur.

Darendeliler ve ark. (22) normal okltizyon-
lu bireylerle karsilastirildiginda, derin kapanis-
Ii bireylerin kondiler hareket acisinin daha
yiiksek oldugunu bulmuslardir. Kondildeki asi-
r ylklenmenin, fazla gerilmis cigneme kasla-
rindan kaynaklandigini bildirmislerdir. Ytiksek
kondiler hareket acisinin, derin kapanish olgu-
larda TME rahatsizhiklarinin daha fazla gortil-
mesinin sebebi olabilecegini dnermislerdir.

Maalesef cok az sayidaki arastirma, erigkin-
lerdeki maksimum ¢ene protriizyonunu ve la-
terotriizyonunu kaydetmistir. Bizim calisma-
mizda, sentrik okliizyondan basa bas kapanisa
kadar olan kesici protriizyonu, derin kapanigli-
larda 4,61 mm, normal vakalarda ise 3,80 mm

o
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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 Moller (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 | cases, anteroposterior
distance of maximum opening was 23.25 mm
in deepbite and 25.78 mm in Class | 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 bulunmustur. Basa bas kapanistan mak-
simum protriizyona kadar olan kesici protriiz-
yonu ise derin kapaniglilar ile normal olgularda
sirastyla 4,40 mm ve 3,56 mm olarak tespit
edilmistir. Kesici protriizyonu (CO-maksimum
protriizyon) eriskinlerde 5-16 mm arasinda de-
gismekle birlikte, ortalama olarak 9-11 mm ara-
sindadir (44,45). Protriizyon sirasindaki kondi-
ler translasyon ise 7-11 mm arasindadir (46).

Agerberg (47) yaslari 18-25 yil arasinda de-
gisen kadin ve erkek toplam 20 bireyde kesici
protriizyonunu 10 mm olarak bildirmistir. In-
gervall'in (44) calismasinda ise 21 yasindaki
kadin bireylerde ortalama 9 mm (5-14 mm )
kesici protriizyonu saptanmistir.

Bizim calismamizda her iki grupta da kesi-
ci protrizyonu sirasinda lateral deviasyonlar
tespit edilmistir. Ferrario ve ark. (48) sinif | nor-
mal olgularda erkeklerin sadece %27’sinde,
kizlarin ise %4’tinde mikemmel simetrik ha-
reket saptamiglardir.

SONUC

Derin kapanisli ve normal kapanigli grup-
larda cigneme kas aktivitesi ve mandibular ha-
reketler birbirine benzer bulunmustur. Sadece
mandibulanin basa bas konumuna gelinceye
kadar kat ettigi yolun, derin kapanish bireyler-
de daha fazla oldugu saptanmistir. Bu durum,
TME ligamentleri ve disk tizerinde olumsuz et-
kiler yaratabilir. Buna ragmen cene kas aktivi-
teleri, derin kapanish ve normal kapanish bi-
reylerde benzer bulunmustur. Bu sonug derin
kapanish bireylerdeki, cigneme kaslarinin
TME Uzerindeki yiiklenme paterninin, normal
olgulardan farkli olmadigini gostermektedir.
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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
4.617 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 | normal subject sample.

CONCLUSIONS

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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