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ÖÖZZEETT

AAmmaaçç:: ‹skeletsel aç›k ve derin kapan›fl
gruplar›nda, bilateral masseter ve anteri--
or temporal kas aktivitelerinin yutkun--
ma, çi¤neme ve maksimum s›kma fonk--
siyonlar›nda elektromiyografi (EMG)
yöntemi kullan›larak de¤erlendirilmesi--
dir. BBiirreeyylleerr  vvee  YYöönntteemm::  ‹skeletsel aç›k
kapan›fl (8 erkek, 8 k›z, yafl ortalamas›
12,6±2,5 y›l) ve iskeletsel derin kapan›fla
(10 erkek, 5 k›z, yafl ortalamas› 11,6±2,1
y›l) sahip 31 bireyden yutkunma, çi¤ne--
me ve maksimum s›kma fonksiyonlar›n--
da yüzeyel disk elektrodlar kullanarak
masseter ve anterior temporal kas yüze--
yel EMG kay›tlar› al›nm›flt›r. Tespit edilen
aktivitenin tepe de¤erleri aras›ndaki
amplitüd ölçülmüfl ve mikrovolt (Ìv) ola--
rak hesaplanm›flt›r. Her bir fonksiyon
için tekrarlanan ölçümlerin ortalamalar›
al›nm›flt›r. Elde edilen verilerin istatistik
de¤erlendirmesi Faktöriyel düzende tek--
rarlanan ölçümlü varyans analizi tekni¤i
ve Duncan testi kullan›larak yap›lm›flt›r.
BBuullgguullaarr::  Masseter ve anterior temporal
kas aktiviteleri tüm fonksiyonlarda farkl›
bulunmufltur (p<0.01). Bu farkl›l›k, mas--
seter kas aktivitesinin anterior temporal
kas aktivitesinden yüksek olmas› fleklin--
de genellefltirilebilir. Yutkunma fonksiyo--
nunda çi¤neme kas aktiviteleri benzer--
dir. Çi¤neme fonksiyonunda, masseter ve
anterior temporal kas aktiviteleri gruplar
aras›nda farkl› bulunmufltur (p<0.05).
Maksimum s›kma fonksiyonunda ise kas
ceflitleri (masseter ve anterior temporal
kas) ve gruplar (aç›k ve derin kapan›fl)
aras›ndaki interaksiyon istatistiksel ola--
rak önemli bulunmufltur (p<0.01).
SSoonnuuçç::  Masseter ve anterior temporal kas
EMG aktiviteleri de¤iflik fonksiyonlarda
ve de¤iflik vertikal yüz yap›s›na sahip bi--
reylerde farkl›l›k gösterir. (Türk Ortodon--
ti Dergisi 2010;23:21-29)

AAnnaahhttaarr  KKeelliimmeelleerr::  Aç›k kapan›fl, De--
rin kapan›fl, Elektromiyografi, Çi¤neme
kas aktivitesi.
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SSUUMMMMAARRYY

AAiimm::  To investigate bilateral masseter
and anterior temporalis muscle activities
during swallowing, chewing and maxi--
mum intercuspitation (MI) in skeletal
open and deep-bite groups using elec--
tromyography (EMG) method. SSuubbjjeeccttss
aanndd  MMeetthhooddss::  Surface EMG recordings of
the masseter and anterior temporalis
muscles were obtained from subjects ha--
ving skeletal open-bites (8 male, 8 fema--
le, mean age 12.6±2.5 years) and skeletal
deep-bites (10 male, 5 female, mean age
11.6±2.1 years) during swallowing, che--
wing and maximum intercuspitation by
using surface disc electrodes. Peak-to-pe--
ak amplitude values were measured in
microvolts (μV). The mean value of the
three recordings was calculated for each
function. Statistical analysis of the data
obtained was conducted using repeated
measurement analysis of variance and
Duncan’s tests.  RReessuullttss::  The masseter
and anterior temporalis muscle activities
were found distinct in all functions
(P<0.01). This difference can be generali--
zed as masseter muscle activity was hig--
her than the anterior temporalis muscle.
During swallowing, masticatory muscle
activities were found similar in open/de--
ep-bite groups. During chewing, masseter
and anterior temporalis muscle activities
were found statistically different in
open/deep-bite groups (P<0.05). In MI,
the interaction between muscle type
(masseter and anterior temporalis) and
groups (open and deep-bite) were distinct
(P<0.01). CCoonncclluussiioonn::  EMG activities of
the masseter and anterior temporalis
muscles are distinct during different func--
tions and in subjects with different verti--
cal facial patterns. (Turkish J Orthod
2010;23:21-29)

KKeeyy  WWoorrddss: Open-bite, Deep-bite,
Electromyography, Masticatory muscle
activity.
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GG‹‹RR‹‹fifi
Çi¤neme kas fonksiyonlar›n›n kraniyofasi--

yal morfolojiye etkisi oldu¤u yayg›n bir gö--
rüfltür (1–3). Kas fonksiyonu ve aktivitesi
elektromiyografi (EMG) yöntemi ile belirle--
nirken (4–8); kas kal›nl›¤› bilgisayarl› tomog--
rafi (9), ultrasonografi (10–14), magnetik re--
zonans (15)  ve kas liflerinin immunohisto--
kimyas› (16) yöntemleri ile incelenmektedir.

Baz› araflt›r›c›lar masseter (4,17,18) ve
temporal (4,18,19) kas EMG de¤erlerinin k›sa
yüz modeline sahip bireylerde yüksek oldu--
¤unu savunurken;  baz› araflt›r›c›lar yüz uza--
d›kça temporal kas EMG aktivitesinin de art›fl
gösterdi¤ini bildirmifltir (6,7). Di¤er yandan
farkl› vertikal yüz yap›s›na sahip bireylerde
masseter kas aktivitesinde farkl›l›k olmad›¤›n›
bulan araflt›rmalar da mevcuttur (7,19). Lite--
ratür bulgular› normal vertikal yüz geliflimi
için orta düzeyde kas aktivasyonu gerekti¤i
hipotezini desteklemektedir (3).

Vertikal fasiyal morfoloji ve kas fonksiyon--
lar› aras›ndaki iliflki s›kl›kla vurguland›¤› hal--
de, fonksiyonel ortognatik tedavinin kas
fonksiyonu üzerine etkileri ile ilgili çal›flma--
lar genellikle S›n›f II vakalar üzerinde yo¤un--
laflm›flt›r (20–24). Vertikal yön iskeletsel dü--
zensizliklerin fonksiyonel tedavisinde ve te--
davi sonuçlar›n›n stabilitesinde kas cevab›
önemli bir faktördür ve yeterince araflt›r›lma--
m›fl bir konudur Bu düflünce ile çal›flmam›z›n
amac›; masseter ve anterior temporal kas bi--
lateral EMG aktivitelerini iskeletsel aç›k ve
derin kapan›fl vakalar›nda yutkunma, çi¤ne--
me ve maksimum s›kma fonksiyonlar›nda de--
¤erlendirerek ortodontik tedavi planlamas› ve
tedavi sonuçlar›n›n retansiyonu için klinik
sonuçlar ç›kartmakt›r.

BB‹‹RREEYYLLEERR  vvee  YYÖÖNNTTEEMM
Araflt›rma, ortodontik tedavi amac›yla bafl--

vuran 31 (18 erkek, 13 k›z) bireyden olufl--
maktad›r. Bireylerin grupland›r›lmas› mandi--
bular plan aç›s› ve overbite’a göre afla¤›daki
flekilde yap›lm›flt›r:
1. Aç›k kapan›fl grubu (GoGn/SN>39°,

Openbite>3mm, 16 birey)
2. Derin kapan›fl grubu (GoGn/SN<25°,

Overbite>5mm, 15 birey)

Aç›k kapan›fl grubundaki bireylerin yafl or--
talamas› 12,6 y›l, derin kapan›fl grubundaki
bireylerin yafl ortalamas› 11,6 y›ld›r.

IINNTTRROODDUUCCTTIIOONN
It is commonly believed that masticatory

muscle functions affect craniofacial morpho--
logy (1–3). Muscle function and activity can
be examined by electromyography method
(EMG) (4–8); while muscle thickness can be
identified by computerized tomography (9),
ultrasonography (10–14), MRI (15)  and im--
munohistochemistry of muscle fibers (16).

Some authors stated that masseter
(4,17,18) and temporalis (4,18,19) muscle
EMG activities are higher in subjects having
short face pattern; whereas some authors in--
formed that while the facial pattern get longer
EMG activities of temporalis muscle increa--
sed (6,7). On the other hand, there are studi--
es which found no differences in masseter
muscle activity in subjects having different
vertical facial patterns (7,19). The literature
findings support the hypothesis of moderate
muscle activity is required for normal vertical
facial growth (3).

Although the relationship between vertical
facial morphology and muscle functions are
frequently emphasized, studies conducted on
the effect of functional treatment are usually
focused on Class II cases (20–24). The musc--
le response is an important issue in functional
treatment of vertical skeletal discrepancies
and the stability of treatment results and is
not sufficiently investigated. From this opini--
on, the aim of our study was to evaluate bila--
teral EMG activities of masseter and anterior
temporal muscles in skeletal open and deep
bite subjects during swallowing, chewing
and maximum intercuspitation functions and
to obtain clinical outcomes for orthodontic
treatment planning and the retention of treat--
ment results. 

SSUUBBJJEECCTTSS  aanndd  MMEETTHHOODDSS
The study sample consisted of 31 subjects

who applied for orthodontic treatment  (18
boys, 13 girls). The subjects grouped accor--
ding to mandibular plane angle and overbite
as follows:
1. Open-bite Group (GoGn/SN>39°, Open--

bite>3mm, 16 subjects)
2. Deep-bite Group (GoGn/SN<25°, Over--

bite>5mm, 15 subjects)
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Temporomandibular eklem problemi veya
sistemik hastal›¤› olan, difl protezi kullanan,
ortognatik cerrahi veya ortodontik tedavi
geçmifli olan bireyler araflt›rmaya dahil edil--
memifltir. Her hastadan standart lateral sefa--
lometrik film ve el-bilek filmi al›nm›flt›r. El-bi--
lek filmlerinde iskeletsel geliflim dönemleri
de¤erlendirilirken PP2= ve S dönemleri ara--
s›ndaki bireyler prepubertal; MP3cap ve Du
dönemleri aras›ndaki bireyler pubertal olarak
belirlenmifltir.

Aç›k ve derin kapan›fl gruplar›nda vakala--
r›n cinsiyet ve geliflim dönemlerine göre da--
¤›l›m› ile ANB, GoGnSN, Gonial aç› ve over--
bite ölçümlerine ait ortalama ve standart sap--
ma de¤erleri Tablo 1’de görülmektedir.

EEMMGG  KKaayy››ttllaarr››::
Kas aktivitesi Nihon-Kohden Neuropack

JB-482B (Nihon Kohden Corporation, Tokyo
161, Japonya) 8 kanall› elektromiyografi ci--
haz› ve yüzeyel disk elektrodlar (NE-132B,
2pin plug, DIN tipi) ile ölçülmüfltür. Araflt›r--

The mean age of the subjects was 12,6 ye--
ars in open-bite group, 11,6 years in deep-bi--
te group. 

Individuals with temporomandibular joint
dysfunction or systemic diseases, dental
prosthesis, orthognathic surgery or orthodon--
tic treatment history were excluded from the
study. Lateral cephalometric and hand-wrist
radiographs were taken from all subjects.
Skeletal growth stages evaluated from hand-
wrist radiographs as; Subjects between PP2=
and S stages are prepubertal; Subjects betwe--
en MP3cap and Du stages are pubertal.

The distribution of subjects in open and
deep-bite groups according to gender and
growth stages; mean and standart deviation
values of ANB, GoGnSN, Gonial angle and
overbite are given in Table 1.

EEMMGG  RReeccoorrddiinnggss
Muscle activity was measured using Ni--

hon-Kohden Neuropack JB-482B (Nihon

fifieekkiill  11..  EMG kay›d›n›n

al›n›fl›.

FFiigguurree  11..  Acquiring the EMG

recordings. 

TTaabblloo  11..  Bireylerin cinsiyet ve

geliflim dönemlerine göre

da€›l›m› ve ANB, GoGnSN,

Gonial aç› ve overbite

ölçümlerine ait ortalama ve

standart sapma de€erleri.

TTaabbllee  11..  Distrubution of

subjects according to gender

and growth stages and mean

values and standart

deviations of ANB, GoGnSN,

Gonial angle and overbite.
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man›n etik kurul onay› vard›r (Gazi Üniversi--
tesi T›p Fakültesi Etik Kurulu, kay›t no:356) ve
EMG kay›tlar›ndan önce her hastadan imzal›
ayd›nlat›lm›fl onam formu al›nm›flt›r.

Kay›tlar, bireylerin dikkatinin da¤›lmaya--
ca¤›, sessiz bir ortamda, günün hep ayn› saa--
tinde, bireyin rahat oldu¤u dik oturma pozis--
yonunda, bafl› yere paralel olacak flekilde
al›nm›fl, kay›tlardan önce yap›lacak ifllem an--
lat›lm›flt›r. (fiekil.1).

Elektrodlar›n yerlefltirilece¤i yüzeyler %70
lik alkol ile silinerek temizlenmifl, cilt ile
elektrodlar aras›ndaki doku direncini azalt--
mak amac›yla elektrod yüzeyine deri haz›rla--
ma jeli uygulanm›flt›r (Elefix, Nihon-Kohden
Corporation, fiehir, Ülke?). Dört aktif elektrod
s›ras›yla; sa¤ anterior temporal, sa¤ masseter,
sol anterior temporal ve sol masseter kaslar›--
n›n izometrik kontraksiyonu s›ras›ndaki en
çok belirginlefltikleri alanlara palpasyonla be--
lirlenerek flasterlerle tespit edilmifl, referans
elektrod burun üzerine yerlefltirilmifltir. Top--
rak elektrod ise ön kola ba¤lanm›flt›r.

Bilateral masseter ve anterior temporal kas
EMG kay›tlar› yutkunma, çi¤neme ve maksi--
mum s›kma fonksiyonlar›nda al›nm›flt›r. Her
fonksiyondaki kay›t 1’er dakikal›k aralarla 3
kez tekrarlanm›flt›r. ‹stirahat konumunun sa¤--
lanmas› için bireylerden tükürüklerini yutma--
lar› ve çenelerini serbest b›rakmalar› isten--
mifltir. Yutkunma fonksiyonu, bireylere hep
ayn› ölçüde su (100 ml) içirilerek de¤erlendi--
rilmifltir. Çi¤neme kayd›na geçmeden önce
orta sertlikte, flekersiz sak›z (Fal›m marka fle--
kersiz sak›z) 2 dakika boyunca çi¤netilerek
yumuflamas› sa¤lanm›flt›r. 1 dakika dinlendik--
ten sonra hastalardan sak›z› çi¤nemesi isten--
mifl ve çi¤neme kay›d› al›nm›flt›r. Maksimum
s›kma fonksiyonu için her hastan›n dental ark
flekline uygun haz›rlanan 2 mm kal›nl›¤›nda--
ki akrilik ›s›rma pla¤›n› s›kmas› istenmifltir.
Tespit edilen aktivitenin tepe de¤erleri aras›n--
daki amplitüd ölçülmüfl ve mikrovolt (Ìv) ola--
rak hesaplanm›flt›r. Her bir fonksiyon için tek--
rarlanan ölçümlerin ortalamalar› al›nm›flt›r.

‹‹ssttaattiissttiikksseell  ddee¤¤eerrlleennddiirrmmee
Gruplar›n yutkunma, çi¤neme ve maksi--

mum s›kma fonksiyonlar›nda, masseter ve
anterior temporal kas aktivitelerinin EMG
amplitüd ortalama de¤erleri, standart sapma--
lar›, minimum ve maksimum de¤erleri sap--
tanm›flt›r. ‹statistik de¤erlendirmede Faktöri--

Kohden Corporation, Tokyo 161, Japan) 8
channel EMG device and surface disc elek--
trodes (NE-132B, 2pin plug, DIN type). The
study was approved by the ethical committe--
e (Gazi University, Faculty of Medicine, Ethi--
cal Committee, no:356) and a signed consent
form was obtained before EMG recordings,
from each subject. 

Recordings were obtained always at the
same time of the day, in a silent room in or--
der to reduce distractions to the subjects,
who were placed in a comfortable perpendi--
cular sitting position with the head parallel to
the Frankfort Horizontal plane, the procedu--
re was explanined to the subjects (Figure.1).
The skin where electrodes to be placed was
wiped with 70 % alcohol, and a gel (Elefix,
Nihon-Kohden Corporation) was used to re--
duce impedance between skin and electro--
des. Four active electrodes were placed res--
pectively on the right anterior temporal, right
masseter, left anterior temporal and left mas--
seter muscles, which were identified by pal--
pation during isometric contraction, a refe--
rence electrode was mounted on the nose. 

Bilateral EMG recordings of masseter and
anterior temporal muscles were acquired du--
ring swallowing, chewing and maximum in--
tercuspitation. Each function was assessed 3
times at 1 minute intervals.  Subjects were
instructed to swallow their saliva and to relax
in a rest position. Swallowing was assessed
by instructing subjects to drink 100ml of wa--
ter. Before chewing record, to ensure a soft
consistency, subjects were asked to chew a
sugar-free gum (Fal›m) for 2 minutes. After a
rest for 1 minute, chewing record was taken.
Maximum intercuspitation was assessed by
instructing subjects to clench a 2-mm-thick
acrylic bite plate prepared in the form of each
subject’s dental arch. Peak-to-peak amplitude
values were measured in microvolts (μV).
The mean value of the three recordings was
calculated for each function.

SSttaattiissttiiccaall  AAnnaallyyssiiss
Masseter and anterior temporal muscle

EMG activity mean values, standart deviati--
ons, minimum and maximum values were
calculated in groups during swallowing, che--
wing and maximum intercuspitation functi--
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yel düzende tekrarlanan ölçümlü varyans
analizi tekni¤i (Repeated Measurement
ANOVA) kullan›lm›flt›r. Grup faktörünün aç›k
ve derin kapan›fl olmak üzere 2 seviyesi; yön
faktörünün sa¤ ve sol olmak üzere 2 seviyesi;
kas çeflidi faktörünün de messeter ve anterior
temporal olmak üzere 2 seviyesi mevcuttur.
Ortalamalar aras› farklar›n irdelenmesinde
Duncan testi kullan›lm›flt›r. 

HHaattaa  KKoonnttrroollüü
Kas aktivitesinin de¤erlendirildi¤i EMG

yöntemine ait ölçümlerin geçerlili¤i için 15
bireye ait tekrarlama dereceleri hesaplanm›fl--
t›r. Bunun için ardarda yap›lan 3 ölçümün
ortalamas› hesaplanm›fl; bundan 2 hafta son--
ra ayn› fonksiyon için yap›lan ardarda 3 öl--
çümün ortalamas› al›narak tekrarlama dere--
cesi hesaplanm›flt›r. Tüm fonksiyonlar›n tek--
rarlanabilirlik katsay›s› yüksektir (maks.
0,95-min. 0,68) ve bu da ölçümlerin güveni--
lirli¤ini göstermektedir.

BBUULLGGUULLAARR
Masseter ve anterior temporal kas aktivite--

leri grup faktöründen ba¤›ms›z olarak her 3
fonksiyonda da farkl› bulunmufltur (p<0,01)
(Tablo 2,3,4). ANOVA analizi bulgular›na gö--
re masseter ve anterior temporal kas aktivite--
si ortalamalar› aras›ndaki fark istatistik olarak
önemlidir (p<0,01). Bu farkl›l›k, masseter kas
aktivitesinin anterior temporal kas aktivitesin--
den yüksek olmas› fleklindedir. 

Yutkunma ve çi¤neme fonksiyonlar›nda,
gruplar ve kas ortalamalar› aras›ndaki inte--

ons. Repeated measurement analysis of vari--
ance (ANOVA) in factorial sequence was
used for statistical analysis. Group factor had
two levels as open and deep-bite; side factor
had two levels as right and left; muscle type
factor had two levels as masseter and anteri--
or temporalis. Duncan’s tests were used to
analyze interactions between mean values. 

EErrrroorr  AAnnaallyyssiiss
Repeatibilty coefficients were calculated

for 15 subjects to evaluate the repeatibility of
EMG method. Thus, mean value of 3 conse--
cutive measurements was calculated; 2 we--
eks later mean value of another 3 consecuti--
ve measurements was done and repeatibility
degrees were calculated. All functions had
high repeatability coefficients (max. 0.95-
min. 0.68), thus confirming the reliability of
the recordings.

RREESSUULLTTSS
Masseter and anterior temporal muscle ac--

tivities were found different during three
functions independent from group factor
(P<0.01) (Table 2,3,4). According to ANOVA
analysis, the difference between masseter
and anterior temporal muscle activities was
statistically significant (P<0.01). This differen--
ce was in the way that masseter muscle acti--
vity was higher than anterior temporal musc--
le activity. 

During swallowing and chewing function,
the interactions between group and muscle

TTaabblloo  22..  Yutkunma

fonksiyonuna ait çi€neme

kas aktivitesi ortalama ve

standart sapma de€erleri. 

TTaabbllee  22..  Mean values and

standart deviations of

masticatory muscle activities

during swallowing.
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raksiyonlar istatistik olarak önemli de¤ilken;
maksimum s›kma fonksiyonunda farkl› bu--
lunmufltur (p< 0,01).

Yutkunma fonksiyonunda masseter ve an--
terior temporal kas aktiviteleri her iki grupta
da benzerdir (Tablo 2). 

Çi¤neme fonksiyonunda masseter ve ante--
rior temporal kas aktiviteleri gruplar aras›nda
farkl›d›r ve bu fark istatistik olarak önemlidir
(p<0.05) (Tablo 3).

Maksimum s›kma fonksiyonunda Kas çefli--
di*Grup interaksiyonu istatistik olarak önem--
li bulunmufltur (p< 0.01) (Tablo 4). Maksi--
mum s›kma fonksiyonunda, aç›k ve derin ka--
pan›fl gruplar›nda masseter ve anterior tem--
poral kas aktivitelerine ait interaksiyonlar fie--
kil.2’de verilmifltir. Masseter kas aktivitesi
aç›k kapan›fltan derin kapan›fla do¤ru önemli
bir art›fl göstermifl, anterior temporal kas akti--
vitesi ise belirgin bir azalma göstermifltir.

type was not significant while during maxi--
mum intercuspitation it was statistically signi--
ficant (P< 0.01).

In swallowing function, masseter and an--
terior temporal muscle activities were found
similar in both groups (Table 2). 

In chewing function, masseter and anteri--
or temporal muscle activities were different
between groups and this difference was sta--
tistically significant (P<0.05) (Table 3). 

In maximum intercuspitation function,
Muscle type*Group interaction was statisti--
cally significant (P< 0.01) (Table 4). During
maximum intercuspitation function, the inte--
ractions for masseter and anterior temporal
muscle activities in open and deep-bite groups
were given in Figure.2. Masseter muscle acti--
vity showed a significant increase from open
to deep-bite groups and anterior temporal
muscle activity showed a significant decrease.

TTaabblloo  33..  Çi€neme

fonksiyonuna ait çi€neme

kas aktivitesi ortalama ve

standart sapma de€erleri

.

TTaabbllee  33..  Mean values and

standart deviations of

masticatory muscle activities

during chewing.
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TTAARRTTIIfifiMMAA
Çi¤neme kaslar›n›n istirahat pozisyonun--

daki aktiviteleri tart›flma konusudur. Elevatör
kaslar›n belirli k›s›mlar›n›n istirahatte çok dü--
flük aktivasyonda olduklar› görüflü kabul gör--
mektedir (25–27). Bu minimal aktivitenin tes--
piti oldukça zordur. Bu nedenle çal›flmam›z--
da istirahat EMG kay›d› al›nmam›flt›r.

Swallowing function standardizasyon ve
verilerin güvenilirli¤ini sa¤lamak amac›yla
hastalara hep ayn› miktarda su içirilerek ger--
çeklefltirilmifltir. Çi¤neme fonksiyonu için ay--
n› marka, orta sertlikte flekersiz sak›z kullan›l--
m›flt›r. Bunun nedeni sak›z›n do¤al yiyecek--
lerden daha stabil bir madde olmas› ve karar--
l› bir çi¤neme kay›d› al›nmas›na olanak ver--
mesidir. Maksimum s›kma fonksiyonunda
standardizasyonu sa¤lamak amac›yla her
hastan›n dental ark flekline uygun haz›rlanan
2mm kal›nl›kta akrilik ›s›rma pla¤› kullan›l--
m›flt›r. Verilerin geçerlili¤ini ve güvenilirli¤ini
artt›rmak amac›yla tüm fonksiyonlarda 3’er
ölçüm yap›lm›fl ve ortalamas› al›nm›flt›r.

Yutkunma fonksiyonunda, istatistik olarak
önemli olmamakla birlikte derin kapan›fl grubu
çi¤neme kas aktivitesi, aç›k kapan›fl grubu çi¤--
neme kas aktivitesinden yüksek bulunmufltur. 

Çi¤neme fonksiyonunda, derin kapan›fl
grubunda masseter ve anterior temporal kas
aktiviteleri, aç›k kapan›fl grubundan yüksektir
ve bu fark istatistik olarak önemlidir (p<0,05).
Bu bulgu, derin kapan›fll› bireylerde çi¤neme
kas aktivitesinin yüksek (5,6, 27- 33) aç›k ka--
pan›fll› bireylerde düflük (34) oldu¤u sonucu--
nu bulan önceki çal›flmalar ile uyumludur. 

Maksimum s›kma fonksiyonunda, hem
masseter ve anterior temporal kas ortalamala--
r› aras› fark, hem de gruplar aras› fark istatis--
tik olarak önemlidir (p<0,01). Maksimum s›k--
ma fonksiyonunda her iki grupta da masseter

DDIISSCCUUSSSSIIOONN
The masticatory muscle activity during rest

position is a controversial topic. The opinion
that the certain parts of elevator muscles ha--
ve a minimal activity during rest position gai--
ned acceptance (25–27). The evaluation of
this minimal activity is quite difficult. There--
fore, we did not take rest EMG recordings. 

To provide standardization and to increase
the reliability of data, swallowing function
was carried out using the same amount of
water. Same trademark, medium hardness su--
garfree chewing gum was used for chewing
records. Chewing gum is more constant than
natural foods and allows stable chewing re--
cord. To provide standardization in maxi--
mum intercuspitation function, a 2-mm-thick
acrylic bite plate prepared in the form of each
subject’s dental arch. Mean values of 3 me--
asurements were done to increase validity
and reliability of the recordings. 

In swalllowing function, masticatory
muscle activitiy of deep-bite subjects were
higher than open-bite subjects and is not sta--
tistically significant . 

During chewing function, masseter and
anterior temporal muscle activities were hig--
her in deep-bite group and this difference
was statistically important (P<0.05). This fin--
ding is consistent with the previous studies
which found masticatory muscle activity is
higher in deep-bite subjects  (5,6, 27- 33) and
lower in open-bite subjects (34). 

In maximum intercuspitation function, the
difference between masseter and anterior
temporal muscle activities and the difference
between groups were statistically significant
(p<0.01). During maximum intercuspitation
function, masseter muscle activity was higher

fifieekkiill  22..  Maksimum s›kma

fonksiyonunda, masseter ve

anterior temporal kas

aktivitesinin gruplar

aras›ndaki interaksiyonu.

FFiigguurree  22..  The interaction of

masseter and anterior

temporal muscle activities

between groups during

maximum intercuspitation.
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kas aktivitesi, anterior temporal kas aktivite--
sinden yüksek bulunmufltur. Bu bulgu, masse--
ter kas›n fonksiyondan sorumlu, anterior tem--
poral kas›n ise postürden sorumlu kas olmas›--
na ba¤lanabilir (35). Maksimum s›kma fonksi--
yonunda da gruplar aras›ndaki fark önemli
bulunmufltur (p<0,01). Bu bulgu, Ingervall ve
Thilander’in (4) çi¤neme ve maksimum s›k--
mada temporal ve masseter kas aktivitelerinin
çene kaideleri paralel olan vakalarda daha
yüksek oldu¤u görüflünü desteklemektedir.

EMG kay›tlar›n› bireyin yafl›, cinsiyeti, ya¤
dokusu miktar›, stres ve a¤r› gibi faktörler de
etkilemektedir (36–38). Kas aktivitesi, ayn›
kas içerisinde lokalizasyona, yüzeyel-derin
olufluna göre bile farkl› olabilmektedir
(38–40). De¤iflik görüfllere ra¤men (21,37),
EMG ‘nin kas aktivitesinin incelenmesinde
geçerli bir yöntem oldu¤u kabul edilmektedir
(36,38,41,42).

SSOONNUUÇÇ
Masseter ve anterior temporal kas EMG

aktiviteleri de¤iflik fonksiyonlar s›ras›nda ve
farkl› vertikal yüz yap›s›na sahip bireylerde
farkl›l›k göstermektedir. Bu farkl›l›¤›n tedavi
plan›nda ve tedavi sonuçlar›n›n retansiyo--
nunda önemli oldu¤u düflünülmektedir. Aç›k
ve derin kapan›fll› bireylerde tedavi sonras›n--
da kas adaptasyonuna izin verecek süre re--
tansiyon yap›lmal›d›r. Ayr›ca aç›k kapan›fl va--
kalar›nda düflük olan çi¤neme kas aktivitesi--
nin art›r›lmas› amac›yla miyofonksiyonel eg--
zersizlerin yararl› oldu¤u düflünülmektedir.

TTEEfifiEEKKKKÜÜRR:: EMG kay›tlar›ndaki yard›m›
için Gazi Üniversitesi T›p Fakültesi Fiziksel
T›p ve Rehabilitasyon Anabilim Dal› doktoru
Dr. Yasemin Özseren’e, istatistik hesaplama--
lardaki yard›mlar› için Ankara Üniversitesi
Ziraat Fakültesi Biyometri ve Genetik Anabi--
lim Dal› ö¤retim üyesi Prof.Dr. Fikret Gür--
büz’e ve araflt›rma görevlisi Dr.Özgür Kofl--
kan’a teflekkür ederiz.

than anterior temporal muscle activity in
both groups. This finding can be connected
to the view that the masseter is a functional
muscle, whereas the anterior temporal is a
postural muscle (35). In maximum intercuspi--
tation, the difference between open and de--
ep-bite groups found significant (P<0.01).
This finding supports Ingervall and Thilan--
der’s opinion (4) that during chewing and
maximum intercuspitation, masseter and
temporal muscle activities are higher in sub--
jects having parallel jaw bases. 

EMG recordings can be affected from the
patients age, gender, amount of fatty tissues,
stress and pain (36–38). Muscular activity
can be different according to its localisation,
superficial or deep nature, within the same
muscle (38–40). Although there are different
views (21,37), EMG is accepted as an accep--
table method in the evaluation of muscular
activity (36,38,41,42).

CCOONNCCLLUUSSIIOONN
EMG activities of the masseter and anteri--

or temporalis muscles are distinct during dif--
ferent functions and in subjects with different
vertical facial patterns. This difference is con--
sidered to be important in treatment planning
and in retention of treatment results. In open-
bite and deep-bite patients, an adequate re--
tention time should be provided for muscular
adaptation.  In addition, myofunctional exer--
cises are considered to be beneficial in icrea--
sing the masticatory muscular activity which
is decreased in open-bite cases. 

AACCKKNNOOWWLLEEDDGGEEMMEENNTT:: We thank Dr.Ya--
semin Özseren from the Department of
Physical Medicine and Rehabilitation, Gazi
University, for her help during electromyog--
raphic recordings and Prof.Dr.Fikret Gürbüz
and Dr.Özgür Koflkan from the Department
of Biometry and Genetics, Ankara University,
for their help with statistical analysis.
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