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Masseter ve Maksillofasiyel Morfoloji
Masseter and Maxillofacial Morphology

GiRis

Cigneme kaslarinin ve ozellikle masseter
kasinin gene yuz gelisimine etkisini anlamak
ve belirtmek amaciyla bugtine kadar bir¢ok
arastirma yapilmistir.(1-6)

Son zamanlarda yapilan deneysel calisma-
lar, mekanik streslerdeki degisiklikler ile ke-
mik dokusundaki degisiklikler arasinda
onemli bir iliski oldugunu gostermistir.(7) Zira
insanlarin yemek tarzlarindaki degisiklikler
cigneme sistemini atrofiye ugratmis, dolayi-
siyla zayif ¢cigneme stimuluslar mandibula ve
kondilin az gelismesine neden olmustur.(8)

Cigneme kaslar aktiviteleri elektromyog-
rafi (EMG) ve kas gtict olgimu ile arastiril-
maktadir.(4,6) Son zamanlarda yapilan galisg-
malar, kas kalinliklarinin, cigneyici kaslarin
fonkiyonunun bir gostergesi olarak alinabile-
cegini bildirmektedir.(5,9) Calismalar maksil-
lofasiyal morfoloji ile kas kalinhigi arasinda
anlamli diizeyde bir iliski oldugu ortaya c¢i-
karmistir.(1)

Eriskin donem erkeklerde 22-24, kizlarda
19-21 vyaslari arasinda baslar. Bu dénemde
bas ve yuz iskeleti goriinim ve yapisini ta-
mamlar, dolayisiyla bu dénemde biyiime ati-
liminin herhangi bir rolt bulunmaz.(10)

Masseter kasi da eriskin donemde gerek
yapi ve gerekse kalinhk olarak gelisimini ta-
mamlamistir. Kas kontraksiyon yaptiginda,
mandibulayr yukart dogru kaldirarak dislerin
kapanmasini saglar. Bu etkisinden dolayi ¢ig-
neme fonksiyonunda c¢ok etkili bir kastir.
Masseter kasinin ytizeyel lifleri ayrica man-
dibulanin 6ne dogru itilmesine de yardim
eder. Mandibula 6ne dogru itildigi ve i1sirma
islemi yapildiginda, kasin derin kismi mandi-
bula kondilini fossa temporalis icerisinde sta-
bilize etmektedir.(10) Pterygoideus medialis
kasi ile birlikte mandibulanin morfolojik se-
killenmesinde rol oynarlar.(11) Yapilan aras-
tirmalarda, ¢igneme kaslarinin ¢ene ve yiiz
gelisimine etkisini incelemek amaciyla EMG
cigneme kas kalinliklarinin gelismeye olan
etkilerini ortaya ¢ikarmak amaciyla da ultra-
sonografi kullanilmistir.(1,5,6,9)

Ultrasonografi, yumusak doku ve paranki-
mal organlarin incelenmesinde ses dalgala-
rindan yaralanan bir gortntileme yontemi-
dir. Ultrasonografide, ultrases adi verilen du-
yulabilir ses frekans spektrumunun cok tze-
rinde frekanslara sahip ses dalgalari kullanilir.
Transduserde Uretilen ses dalgalari viicuda
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INTRODUCTION

Many researches have been done to un-
derstand the effects of masticator muscles, es-
pecially masseter muscle on maxillo facial
development so far.(1-6)

In recent experimental studies, significant
correlations were found between changes in
mechanical stresses and subsequent morpho-
logical alterations of bone tissue.(7) Different
kinds of nourishments atrofied the masticati-
on sistem. The poor functional stimulus thro-
ugh mastication is reported to have led to the
underdevelopment of the mandible, inclu-
ding the condyle.(8)

Masticatory muscles activity has been in-
vestigated by electromyography (EMG) and
muscle strength.(4,6) Studies done recently,
muscle thickness has been considered as one
indicator of jaw muscle function.(5,9) These
studies indicated that muscle thickness was
significantly corelated with maxillofacial
morphology.(1)

Adulthood period starts at 22-24 years old
for boys and 19-21 for girls. In this period the
appereance and structure of head and face is
completed thus no effect of growing plays
any role and the malformations of head and
face can only be reconstructed by ortognatic
surgery methods.(10)

Masseter muscle has completed its deve-
lopment as structure and thickness in adult-
hood. When the muscle contracts it lifts man-
dible up, letting teeth to be closed. Because
of this effect it’s an important muscle in mas-
ticatory function. Superficial part also helps
the mandibula advance anteriorly in saggital
direction. When the mandibula is advanced
and biting occured, the part profunda stabili-
zes the condyles in fossa temporalis.(10) It
has morphological shaping role of mandibu-
la with Pterygoideus medialis muscle.(11) (Fi-
gure 1) During the studies up to date, EMG
(electromyography) has been used to search
masticator muscles’ effects on maxillofacial
development and ultrasonography has been
used to reveal the effect of thickness on deve-
lopment.(1,5,6,9)

Ultrasonography is an imaging technic
which uses sound waves in searching soft tis-
sue and parenkimal organs. In ultrasonog-
raphy, sound waves higher than audible so-
und frepuency which are called ultravoice
are used. Sound waves produced by transdu-
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gonderilir ve yolu Gzerindeki olusumlardan
cesitli oranlarda yansima gostererek geri do-
ner. Donen ekolar transduserde saptanip, ci-
hazin degerlendirme ve gorinti olusturma
islemlerinden gecirildikten sonra, gri tonlar-
dan olusmus bir resime donusturalir. Sesin
farkli dokularda hizlari da farklidir.(12)

Yumusak dokularda birbirine yakin olan
hizlar, kemik dokusunda cok fazladir. Yag do-
kusu ile kemik dokusu arasinda gortintii ve-
ren ultrasonografi, sirasi ile 1450 - 4080
m/sn’lik hiz spektrumuna sahiptir. Kaslardaki
hiz ise, en ylksek degerden, baska bir deyis-
le kemikteki hizdan sonra en yiiksek (1588
m/sn) degere sahip hizdir.(12)

Charalampidou ve ark’nin calismasinda
masseter kasinin kalinhigr hem istirahat halin-
de hem de kasildiginda erkeklerde anlamli
diizeyde daha fazla bulunmustur. Mekanik
avantaj agisindan cinsiyetler arasinda bir fark
bulunamadigi gibi kraniofasiyel morfoloji
acisindan da bir farklilik gozlenememistir.
Masseter kasinin 6nemi bayanlarin vertikal
ytiz morfolojilerinde daha buyik 6nem tasi-
maktadir.(13)

Bu calisma, daha 6nceden yapilmis calis-
malarin sonuglarindan yola c¢ikarak, pterygo-
ideus medialis kasi ile birlikte mandibula sek-
linde rol oynayan, dolayisiyla, yizin genel
goriinimiinde ve mandibula hareketlerinde
etkili olan, giiclii kontraksiyonlara sahip mas-
seter kasinin eriskin donemde, ¢ene-yliz mor-
folojisine etkisini radyolojik ve ultrasonogra-
fik yontemlerle arastirmayi amaclamistir.

BIREYLER ve YONTEM
Bu arastirma, yaslari 19-24 arasinda degi-
sen yas ortalamasi 21 yil 3 ay olan 17 kiz ve
8 erkek toplam 25 gondllt dis hekimligi 6g-
rencisi Gzerinde yapildi. Arastirmanin 6zelli-
gi ve amaci, bu bireylere anlatildi. Arastirma-
ya katilmak icin aranan kriterler sunlardi:
e Hikayesinde ortodontik tedavi gecirme-
mis olmasi
¢ Yapilan klinik muayenede Sinif | molar ve
kanin kapanist bulunmasi
e Diastemasi ve asimetrisi bulunmamasi
e Uctincti molarlar haricinde dis eksikligi
bulunmamasi
e TME’de agn sikayeti bulunmamasi

Masseter kasi kalinhigi 6lciimi, notral ka-
panista kas maksimum kontraksiyonda ve is-
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cer are sent to the body and returns from the
organs on the way, by different reflection ra-
tios. The returned echos is then determined,
evaluated by the transducer’s image proces-
sing system and photographed by grey tones
at the end. Speed of sound is different thro-
ugh different tissues.(12)

Speed of sound is close to each other thro-
ugh soft tissues but it's very high in bone tis-
sue. Ultrasonography shows images between
lipid and bone tissues and has 1450-
4080m/sn speed spectrum. Speeds in musc-
les are the second highest ration (1588m/sn)
following the speed in bones. (12)

According to Charalampidou M et al., the
mean masseter thickness was greater in the
male group (p<.05) in both relaxed and con-
tracted conditions. There were no significant
sex differences for the mechanical advantage
or for the measurements of vertical craniofa-
cial morphology. The importance of the mas-
seter muscle was more evident in the vertical
facial morphology of females.(13)

As a result of previous studies, the effect
of masseter muscle, which has a greate role
in shaping of mandibula with pterygoideus
muscle and has grate impact on facial appe-
reance, maxillofacial morphology and man-
dibular motion with its strong contraction; is
searched by using ultrasonography and latter
roentgenographic cephalometry.

SUBJECTS and METHODS
The subjects consisted of 17 female, 8 ma-
le totally 25 volunteer dentistry faculty stu-
dents. Their mean age was 21 years 3
months. The nature and aims of the study we-
re explained to each volunteer who gave the-
ir consent. The selection criteria for enrol-
ment were as follows;
¢ No history of orthodontic treatment
e Class | molar and canine relation
e Having no diastema and asimetric teeth
¢ None of the teeth missing apart from third
molar
¢ No pain in the temporomandibular joint

The thickness of the masseter muscle was
measured from right and left, in notral occlu-
sion, maximum construction and relaxes po-
sition. To visualize the thickness of the musc-
le, line joining the lateral commissure of the
mouth to the intertragic notch of the ear cros-

Tiirk Ortodonti Dergisi 2009,22:134-146



Masseter ve Maksillofasiyel Morfoloji
Masseter and Maxillofacial Morphology

tirahat halinde iken sag ve sol taraftan gorin-
tilendi. Masseter kas kalinliginin 6lcimini
goruntilemek icin bukkal ylzey tzerinde la-
teral commisura ile kulaktaki ¢entikten gegen
gizginin masseteri ¢aprazladigi hattan yarar-
lanildr (Sekil 1).

Mandibuler ramusa dikey olarak 7,5
mHz’lik tarama probu (Toshiba Capasee I,
Toshiba Corporation, Tokyo, Japonya) cilde
temas ettirildi ve goriinti alana kadar prob
hareket ettirildi. Kastaki maksimum kontrak-
siyon ve istirahat halindeki goriuntiler sag ve
sol olmak tizere ultrason kagidina basildi ve
bu gortintiler tizerinde masseter kasi kalinh-
g1 olcimleri yapildi. Kasin i¢ ve dis kenarlari-
na esit arahikli dort nokta konularak aralarin-
daki mesafe olgtildi. Masseter kasinin kalin-
lig1 bu dort bolgedeki mesafelerin ortalama-
lari elde edilerek bulundu (Sekil 2).

Metod hatasini tespit etmek amaciyla ras-
gele secilen 20 adet ultrason goriintisi lze-
rinde ayni 6lctimler bir hafta sonra tekrarlan-
di. Arastirmamizda kemik kahnhgi dikkate
alinmadi. Lateral sefalometrik 6l¢timler, Plan-
meca PM 2002 CC (Planmeca, Helsinki, Fin-
landiya) sefalometrik rontgen cihazi ile elde
edilen 18 x 24 cm’lik sefalometrik filmler
tzerinde gerceklestirildi. Elle yapilan ¢izim-
lerde 5 agisal ve 10 gizgisel 6l¢ctim kullanild
(Sekil 3,4).
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sed the masseter muscle, at a site on the buc-
cal surface of the habitual chewing side was
used (Figure 1).

7.5MHz scaning probe (Toshiba Capasee
II, Tokyo, Japan) was inserted to the buccal
surface perpendicular to the ramus with a fe-
ather-like pressure and its position was con-
firmed on the visual display. The images of
the muscle during relaxation and maximal
clenching were recorded and printed out on
high density printing paper and masseter
muscle thickness was measured on these pa-
pers. The distance between four points equ-
ally placed on both the inner and outer bor-
ders of the muscle was measured. The mean
value of the 4 points was regarded as the
thickness of the masseter muscle foreach sub-
ject (Figure 2).

Same measurements were repeated on 20
randomly selected ultrasound photos after a
week so as to investigate the intra-observer er-
ror. Bone thickness was not considered in our
study. Cephalometric measurements were do-
ne on 18x24cm cephalometric films obtained
by Planmeca PN 2002 CC (Helsinki Finland).

5 angular and 10 linear measurements we-
re analysed (Figure 3,4);

Angular Measurements were;
1. SNA
2. SNB

Sekil 1. Masseter kas
kalinliginin Sl¢iimiinii
goriintiilemek i¢in kullanilan

hat.
Fig 1. Line used for the

measurement of masseter

muscle thickness.
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Sekil 2. Sag masseter kasinin
istirahat (A) ve kontraksiyon
(B) halindeki goriintiileri
(Genis beyaz smirlar masseter
kasinin fasiyasini
gostermektedir. Masseter
kasmnin goriintiisii bu alt ve
iist fasiya goriintiileri

arasindadir)

Fig 2. The view of right
masseter muscle during relax
position (A) and contraction
(B). (Wide white parts show
the fasia of masseter muscle.
The view of masseter muscle
is in between these lower and

upper fasial views.

Sekil 3. Lateral sefalometrik
Olctimlerin analizi. Kullanilan
agilar: 1. SNA 2. SNB 3.
Mandibuler diizlem agisi 4.
Gonial a¢1 5.Ramus disia

cizilen teget ile SN aras1 ag1.

Fig 3. Lateral cephalometric
measurement analysis. Angles
used. 1. SNA 2. SNB 3.
Mandibular plane angle 4.
Gonial angle 5. Angle between

tangent lin to ramus and SN.
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Kullanilan acilar: 3. Mandibular Plane Angle

1. SNA, 4. Gonial Angle

2. SNB, 5. Ramus inclination to SN

3. Mandibuler diizlem agist,

4. Gonial aci, Linear Measurements were;

5. Ramus egimi ile SN arasi acidir. 1. N-Me

Kullanilan diizlemler ise: 2. N-ANS

1. N-Me, 3. ANS-Me

2. N-ANS, 4. S-N

3. ANS-Me, 5. A-Ptm’

4. S-N, 6. Gn-Cd

5. A”-Ptm’, 7. Pog’-Go

6. Gn-Cd, 8. Cd-Go

7. Pog”-Go,

8. Cd-Go'dur. In addition the thickness of the alveolar
process and the mandibular symphysis were

Ayrica alveolar proceslerin ve mandibula also measured (Fig 5).

simfizlerin kalinliklar da 6lgtlmustir (Sekil 5).
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istatistiksel Analiz

Sefalometrik veriler ve maseter kasi kalin-
lig1 normal bir dagilim gostermekteydi. Mas-
seter kasi kalinhigi ile maksillofasiyel morfo-
loji arasinda coklu regresyon analizi yapil-
mistir. Coklu regresyon analizi yapilirken
masseter kasi kalinhgr bagimli degisken ola-
rak alinirken, sefalometrik 6l¢timler bagimsiz
degisken olarak degerlendirilmistir (SPSS; 11.
Versiyon, Chicago, lllinois, USA).

BULGULAR

Arastirmamiz kapsamina giren 17 kiz 8 er-
kek toplam 25 bireyin yas ortalamasi
255,8+23,90 aydir. Bireylerden alinan lateral
sefalometrik Olctimlerin ve masseter kas ka-
linhklarinin ortalama ve standart sapma de-
gerleri Tablo I'de gorilmektedir. Calismami-
zin sonuclarina gore masseter kas kalinliklari
istirahat halinde iken ortalama 9,79+1,6mm,
kontraksiyon  halinde iken  ortalama
12,5+1,7mm idi (Tablo I).

Coklu regresyon analizi sonucu kontraksi-
yon halindeki masseter kas kalinligi ile sade-
ce “ramus disina cizilen teget ile SN arasi
ag1” arasinda p<0.05 diizeyinde anlamli bir
iliski saptanmustir (Tablo 11). istirahat halinde-

Statistical methods

The cephalometric data and masseter
muscle thickness were checked and shown
to be normally distruted. To examine the re-
lationship between the thickness of the mas-
seter muscle and the maxillofacial morpho-
logy, a multiple regression analysis was per-
formed. Using multiple regression analysis,
the thickness of the masseter muscle was
treated as a dependent variable and the cep-
halometric data as independent variables
(SPSS; version 11; Chicago, lllinois, USA).

RESULTS

The study population consisted of 25 pa-
tients (17 females, 8 males) with the mean
age 255.8+23.9 mounths. The mean and
standard deviation of the thickness of the
masseter muscles and measurements accor-
ding to lateral cephalometric tracings are
shown in Table I. According to our findings
thickness of the masseter muscles were
9.7+1.6 in the relax state and 12.5+1.7
whilst clenching (Table I).

According to multiple regression analysis
only correlation between the thickness of the
masseter muscle with the angle between ra-
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Sekil 4. Fig 4. Kullanilan

cizgiler/ Lines used: 6. N-Me
7.N-ANS 8.ANS-Me 9.5-N
10.A Ptm' (maksiler uzunluk/
maxillary length) 11.Gn-Cd

(mandibular uzunluk/

mandibular length) 12.Pog'-

Go (mandibular govde

uzunlugu/ mandibular body

length) 13.Cd-Go
(mandibular ramus
ytiksekligi/ mandibular

ramus height)
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Sekil 5. Olciim icin kullanilan
noktalar ve referans cizgileri:
menton noktast ile en ileri
insizor disin servikalinin orta
noktasi arasinda uzanan ¢izgi
(14). Alveoler progesin
kalmligr: mentondan disin
servikalinin orta noktasina
cizilen gizgiye, bu disin
apeksinden gecen dik ¢izginin

uzunlugudur (15).

Fig 5. Landmarks and
reference lines used for
measuurement (14). Thickness
of the alveolar process. (A line
passing the Me point and the
anteroposterior mid-point of
the cervical thickness of the
mandibular central incisor was
established. The thickness of
the alveolar process was
defined as that obtained on a
line crossing this line
perpendicularly and passing
the root apex of the

mandibular central incisor) (15)
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ki masseter kasi kalinligr ile ayni agi arasinda-
ki iliski de istatistiksel acidan énemli diizey-
de anlamli bulunmustur (p<0.05) (Tablo II).

TARTISMA

Fukunaga ve Matsuo (14), ultrasona auto-
matik sirkiiler kompound tarayiciyr baglamis-
lar, erkek eriskinlerde subkutantz yag, kas ve
kemik kalinligint 5mHz’lik prob kullanarak
olcmiusler ve gercek olgiimlerle tarama 6l-
¢lmleri arasinda %>5’in altinda farkhlik oldu-
gunu, bunun da istatistiksel agidan 6nemsiz
oldugunu rapor etmislerdir. Fukunaga
1989’da (15), subscapula, tist ve 6n kolda kas
ve subkutanoz kalinliklari arastirmak icin ul-
trasonda 5mHZz’lik probu kullanmis ve %0.3-
3.7 farkhlik rapor etmistir. Kubota ve ark.’a
(1) gore ise; 7.5mHz’lik probun dogruluk pa-
yi 5mHZz’lik proba gore daha yiiksektir. Pro-
bun yiiksek ultrason frekansi, yiizeyel yapi-
larda daha net gorunti elde edilmesini sagla-
digindan, calismamizda dogruluk payr daha
yiksek olan 7.5mHz’lik probu kullanmay:i
uygun gorduk.

Masseter kasi kalinhiginin maksillofasiyal
morfoloji ile arasindaki iliski ilk kez 1870 yi-
linda incelenmis ve fonksiyonel streslerin ve
kas stimtlasyonlarinin kemikte belirgin bir
sekilde degisiklik meydana getirdigi ve bu-
nun da femur basinin sekil ve igyapisinin et-
kileyerek alt ekstremite fonksiyonlariyla ya-
kindan iliskili oldugu sonucuna varilmis-

Sahin - Saglam, Aksoy - Dogan, Cetin

mus inclination and SN was found significant
(p<0.05) (Table II).

Even though non significant, a correlation
was seen in between the relaxed masseter
muscle thickness and the same angle (Rho:-
0.4/t:79.8) (Table 11).

DISCUSSION

Fukunaga and Matsuo (14) using ultraso-
nography connected to automatic circular
compound scannning, measured subcuta-
neous fat, muscle, and bone in an adult male
using a 5 MHz scanning probe, and reported
that the difference between the scanning me-
asurement and the actual measurement was
under 5 per cent, of which value was not sig-
nificant. Fukunaga et al. (15) reported that the
difference was 0.3-3.7 per cent for ultraso-
nography using 5MHz scanning probe for in-
vestigation of the thickness of subcutaneous
fat and muscles at forearm, upper arm and
subscapula. According to Kubota et al.(1), the
accuracy of 7.5mHz probe in comparison
with 5mHz probe was more accurate. Thus
we decided to use 7.5 mHz probe that main-
tains more accurate image.

The relationship between thickness of
masseter muscle and maxillofacial morpho-
logy was initially studied in 1870 and it has
been decided that functional stresses and
muscle stimulation made a significant chan-
ge on bone formation and this was closely re-

Tiirk Ortodonti Dergisi 2009,22:134-146
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Acisal dlgiimler/ Angular Measurements (derece/degree) Ortalama/Mean SD
SNA 83.0 4.8
SNB 79.9 3.3
Mandibular diizlem agisi/ Mandibular Plane Angle 25.9 8.3
Gonial agi/angle 114.4 11.0
Ramus disina gizilen teget ile SN arasi agl/ 93.4 4.4
Angle between SN and line tangent to ramus ' '
Cizgisel 6l¢ciimler/ Linear Measurements (mm) Ortalama/Mean SD
N-Me 127.0 9.4
N-ANS 56.9 3.0
ANS-Me 69.4 7.4
S-N 74.0 4.9
A’-Ptm’ 54.3 6.9
Gn-Cd 122.4 5.3
Pog’-Go 77.6 6.6
Cd-Go 66.7 7.1
Alveoler proges kalinhgdi/ 8.9 23
Thickness of the alveolar process ’ ’
Mandibular simfiz kalinligi/ Thickness of the symphysis 14.8 1.6
istirahat halinde masseter kas kalnligi/ 9.7 16
Thickness of the masseter muscle in relax position ’ ’
Kontraksiyon halinde masseter kas kalinhgi/ 125 17

Thickness of the masseter muscle in construction

tir.(16) Bu teori, kemik sekli ve kas fonksiyo-
nu arasindaki iliskiyi aciklayan “Wolff Kurali”
olarak biyodinamige ge¢mistir.(1)

Jones ve ark.1 (17) 1977'de, bir grup pro-
fesyonel tenis oyuncusunun raketi kullandik-
lari taraftaki humeruslarinin kortikal tabakasi-
nin diger humeruslarina gore daha kalin ol-
dugunu belirtmistir. Bu calismanin sonuglari
Saville ve Whyte'in (18) hayvanlarin alt eks-
tremitelerine uygulanan kuvvetler sonucu el-
de ettikleri verileri desteklemektedir.

Embriyolojik olarak uzun kemikler kartila-
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lated with lower extremity functions by affec-
ting shape and internal structure of femur he-
ad. (16) This theory was accepted as ‘Wolff
Low’ in biodinamics which explains the rela-
tionship between the shape of bone and
function of muscles.(1)

Jones et al.(17)
ness of the humeri of a group of professional
tennis players, on the playing side greater
compared with the control side. Their fin-
dings support the results of an animal experi-
ment of Saville and Whyte (18) which inves-

found the cortical thick-

Tablo I. Masseter kas kalmlig:

ve lateral sefalometrik
Ol¢timlerin ortalama ve

standart sapmalar1 (SD)

Table I. Masseter muscle

thickness and Mean and

Standard Deviation (SD) of

the lateral cephalometric

measurements
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Tablo II. Coklu regresyon

analizi sonucu sefalometrik

Ol¢timlerle masseter kasi

Olctimleri arasindaki iliski.

Table II: Multiple regression

analysis of the thickness of
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masseter muscle and the
lateral roentgenographic

cephalogram variables.

Sahin - Saglam, Aksoy - Dogan, Cetin

Kontraksiyon halinde
Masseter kas kalinligi/
Masseter muscle
thickness during

Sefalometrik analizler/
Cephalometric analysis

istirahat halinde
Masseter kas kalinhigi/

Masseter muscle
thickness during relax

construction position
SNA 0.2 0.1
SNB 0.2 0.1
Mand.duz.agisi -0.04 -0.2
Gonial agl -0.1 -0.1
Ramus dis teget/ Ramus tangent- 0.4* 04*
SN
N-Me -0.2 -0.1
N-ANS -0.1 0.03
ANS-Me -0.01 -0.07
S-N 0.04 0.2
A’-Ptm’ 0.2 0.3
Gn-Cd 0.1 0.2
Pog’-Go 0.1 0.2
Cd-Go 0.05 0.2
Alveolar proges kalinhgi/
Thickness of the alveolar process 0.008 0.2
Mandibular simfiz kalinhgi/
Thickness of the mandibular -0.1 -0.01
symphysis
Cd-Go 0.2 40.9
Alveolar proges kalinhgi/ 0.2 16
Thickness of the alveolar process ’ ’
Mandibular simfiz kalinligi/ 0.0 113

Mandibular symphysis thickness

P*<0.05

jinoz ossifikasyonla sekil alirken, maksillofa-
siyal bolgedeki membranoz kemikler ekstra-
fonksiyonel kuvvet ve kas stimilasyonu gibi
cevresel faktorlere daha duyarhdirlar. Ekstre-
mitelerin uzun kemikleriyle karsilastirildigin-
da kas atacman aktivitelerinin maksillofasiyal
kemiklere etkisi daha belirgindir.(19)

Kas aktivitesi ile kemik sekil ve yapisini ta-
nimlamak icin, bilgisayarli tomografi (CT),
manyetik rezonans goriintileme (MRI) ve ul-
trason gibi degisik teknikler kullantimistir.

tigated the effects of training on the lower ex-
tremities.

Embriologically, the bones that make up
the maxillofacial region are essentially mem-
branous bones, and as such are more suscep-
tible to environmental factors such as the sti-
mulating influence of muscles and extra-
functional force, in comparison with the long
bones of the extremities which are formed by
cartilagenous ossification. Influence of the
activities of the attached muscle is more pro-
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Weijs ve Hilen (7), masseter kasinin capraz
kesitsel gortntisiini CT'den elde ederek 6n
ytiz yiksekligi ve gonial acida negatif kore-
lasyon rapor ederlerken, mandibular uzunluk
ve kafa genisligi arasinda pozitif korelasyon
tespit etmislerdir. Gionhaku ve Lowe (2) CT
ile yapmis oldugu calismasinda bu kasin cap-
raz kesitsel gortintisi ile mandibuler diizlem
ve gonial agi arasinda negatif korelasyon,
mandibuler ramus ytiksekligiyle arasinda po-
zitif korelasyon rapor etmistir. Arastirmamiz-
da, pahali olmasi her yerde bulunamamasi ve
teknik acidan daha zor elde edilmesi gibi ne-
denlerden dolayr CT ve MRI goriintiileme
yontemleri tercih edilmemistir. Kolay uygula-
nan, net gorintiler veren ve ekonomik aci-
dan uygun olan ultrason yontemini bizim gi-
bi tercih eden Bakke ve ark. (9) da, daha on-
ceki arastirmalara benzer sekilde sonuglanan
arastirmasinda ultrasonla, masseter kasi mak-
simum kontraksiyonda iken 6n ytiz yiksekli-
gi ile mandibuler diizlem acisi arasinda nega-
tif korelasyon bulmustur. Calismamizda elde
edilen on yiz yiksekligini temsil eden ‘ra-
mus disina cizilen teget ile SN arasindaki
aci’nin masseter kontraksiyonuyla pozitif ko-
relasyon gostermis olmasi sonucu, Kubota ve
ark.’1 (1) ile Bakke ve ark.’inin (9) bulgularin-
dan farklilik gostermektedir. Bu nedeni irksal
faktorler ve masseter kasi kalinligini etkileyen
beslenme sekli olabilir. Benington ve ark.’a
(20) gore, 3 boyutlu ultrasonografi cihazi ile
yaptiklari calismalarinda, masseterin hacmi
ile mandibular diizlem ve gonial aci ile nega-
tif korelasyon gozlenirken (P<0.001), total
posterior yiiz ve ramus yuksekligi (P<0.001)
ve alt posterior ytiz yiiksekligi orani(P<0.01)
ile anlamli diizeyde pozitif korelasyon tespit
edilmistir. Uzunluk ve kalinliklar icin daha
dustik diizeyde korelasyon gortlmistir ki bu
sonu¢ bu baglamda bizim calismamizla pa-
ralellik gostermektedir.

Satiroglu ve ark.’a (21) gore masseter kas
kalinhgi, vertikal yiiz yiksekligi ve viicit kiit-
le indeksi ile anlamli diizeyde uyumlu bulun-
mustur. Daha kalin masseter kasina sahip bi-
reylerin daha dustk yuz yiksekligine sahip
olduklarr tespit edilmistir.

Satiroglunun ¢alismasina parelel olarak
ilaveten Zhao ve arkadaslari da (22) erkekler-
de masseter kasinin kalinlgini kadinlara na-
zaran daha kalin bulmuslar ve masseter kasi
kalinhginin erkek yiz morfolojisi ile iliskili
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minent on maxillofacial bones compared
with long bones of extremities. (19)

Different approches to clarify muscle actti-
vity and bony shape/structure have been per-
formed by Computurized Tomography (CT),
Magnetic Resonans Imaging (MRI) and ultra-
sonography at the crosssectionla muscle
band. Weijs and Hilen (7) reported negative
correlation in between oblique cross sectio-
nal image and anterior facial height and go-
nial angle while they reported positive corre-
lation with mandibular length and cranial
width, by using CT. Gionhaku and Lowe (2)
reported negative correlation of this muscle’s
oblique cross sectional image with mandibu-
lar plane and gonial angle and positive corre-
lation with mandibular ramus height. We did
not prefer CT or MRI in our study because of
their expensiveness and difficulty to find
them. Bakke et al.,(9) found negative correla-
tion with mandibular plane angle and anteri-
or facial height during clenching, by using
ultrasonographing imaging . The positive
correlation between masseter construction
and the angle between SN and tangent line to
ramus which represents anterior facial height
in our study, shows contraversy with the fin-
dings of Kubota et al.(1) and Bakke et al.(9)
This can be the result of racial factors and
nutrition types which affect thickness of mas-
seter muscles. According to Benington et
al.(20) volume showed a significant, negative
correlation with mandibular inclination inc-
luding gonial angle (P<0.001), and a signifi-
cant, positive correlation with total posterior
face height and ramus height (P<0.001), and
lower posterior face height percentage
(P<0.01) of the study that they performed by
3 dimentional ultrasonography The results
that weaker correlations were found for
length and thickness, shows parallelism with
our study in this aspect.

According to Satiroglu et al.(21) masseter
muscle thickness was found to be signifi-
cantly correlated to vertical facial pattern and
Body Mass Index, showing that individuals
with a thick masseter had a vertically shorter
facial pattern.

Paralel to Satiroglu et al.’s findings Zhao et
al.(22) found the mean thickness of the mas-
seter in men larger compared to women and
the thickness of the muscle was related to
the male facial morphology.
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oldugu ile sonuclandirmislardir.

Nazal kavite ve maksiler sintslerin gelisi-
minden etkilenen maksillofasiyal morfoloji
gibi, mandibula da 6zellikle ¢igneme kas sis-
teminin (masseter, medial pterygoid ve tem-
poral kaslar) etkisi altinda kalarak son seklini
almaktadir.

Weijs ve Hillen (7), cigneme kaslarinin bi-
yuklagt, maksillofasiyal morfoloji ve yumu-
sak diyetler arasinda iliski oldugunu belirt-
mislerdir. Buna paralel olarak, Kiliaridis(5),
Barber(23) ve Moore(24) yaptiklari ¢alisma-
larda, hayvanlara farkh fiziksel sartlarda yu-
musak ve sivi gidalar vermisler ve asagidaki
sonuglara varmislardir.

Kraniyal kapasite, genislik ve uzunlugun-

da azalma

Masseter ve temporal kaslarin agirliklarin-

da azalma

Maksiller arkin genisliginde azalma

Ramus ytuiksekliginde azalma

Kondilin antero-posterior ¢api ve genisli-

ginde azalma

Bu ¢alismalarin sonucunda yumusak ve si-
vi gidalarin ¢igneme aktivitesinde azalmaya
neden oldugu tespit edilmistir. Bunun da ¢ig-
neme kas fonksiyonlarinin gelisimini azalta-
rak maksillofasiyal iskeletin az gelismesine
neden oldugu ileri strilmastir.(5,23,24)

Kas kalinhigi ve mandibular simfizin sekli
arasindaki iliskiyi Buschang ve ark. (25) ¢ig-
neme kas kuvvetleri sonucu 6n bolgede mey-
dana gelen okltizal streslerin, lingual simfiz
yuzeyinde kemik depozisyonuna neden ol-
dugunu belirtmistir. Bu ¢alismalar sonucun-
da, mandibuler simfiz kalinhgmin ¢igneme
basinciyla yakindan iliskili oldugu sonucuna
varilmistir. Zira, ¢igneme basincinin azalma-
si, ¢cigneme kaslarinin az gelismesine neden
olmakta, bu da kapanig gtictini zayiflatmak-
tadir. Bagka bir deyisle masseter kas kalinligi
ve capraz kesitsel alan, kapanis gtictiyle be-
lirgin bir korelasyon gostermektedir. Arastir-
mamizda masseter kas kalinligi gerek kon-
traksiyon gerekse istirahat durumularinda 6l-
¢llmis olmasina karsi, kontraksiyon glict
EMG ya da elektrodiyagnoz yontemleri kulla-
nilarak olctlmemistir. Bu nedenle kapanis
glictiniin kemik yapisina olan etkileri de aras-
tirlmamistir. Ancak calismamizda ozellikle
kontraksiyon durumunda masseter kalinlikla-
rinin Kubota ve ark.(1) ile Kiliaridis ve Kale-

Sahin - Saglam, Aksoy - Dogan, Cetin

Mandibula is under the effect of mastica-
tory muscles (masseter, medial pterygoid and
musclus temporalis) and takes its latest shape
accordingly as the maxillofacial morphology
is effected by the development of function
including nasal cavity and maxillary sinus.

Weijs and Hillen(7) noted a relation in bet-
ween the size of the masticatory muscles,
maxillofacial morphology and soft diet. Kili-
aridis(5), Barber(23) and Moore(24) showed
similar results in their study in which they
used experimental animals in different physi-
cal condition by feeding soft and liquid diet
and reached these results.

Decreased cranial capasity, width and

length

Decreased weight of masseter and tempo-

ral muscles

Decreased maxillary arc width

Decreased mandibular ramus height

Decreased antero-posterior diameter and

width of the condyle

As a result of these studies, it is concluded
that soft and liquid diet brought about a dec-
rease in the masticatory activity, leading to an
underdeveloped maxillofacial skeleton, follo-
wing the reduced development of mastica-
tory muscle function.(5,23,24)

Buschang et al.(25) stated that the stres re-
sulting from occlusion of the anterior teeth is
comensated by bony deposition on the lingu-
al symphyseal surface. This finding suggests
that the thickness of the mandibular
symphysis is closely related to masticatory
pressure. A reduced masticatory pressure yi-
elds to under development of masticatory
muscles which weakens the closure strength
of the mouth. In other words, thickness of
masseter muscle and oblique crosssectional
area has a clear correlation with closure
strength. In our study, despite masseter musc-
le thickness was measured both in contracti-
on and recovery conditions, contraction for-
ce unfortunately was not measured by using
EMG or electrodiagnosis methods. Thus the
effect of the closure strength on bone forma-
tion was not observed.

However, masseter muscle thickness be-
ing found less in our study in comparison to
the findings of Kubota et al.(1), Kiliaridis and
Kalebo (5) especially during contraction
shows the reduced effect of masseter muscle
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bo'nun (5) bulgularindan daha az olmasi,
arastirmamiz kapsamina giren bireylerin
masseter kalinliklarinin mandibular alveoler
proces ve simfiz kalinliklarina daha az etki
etmis oldugunu gostermektedir. Bulgularimi-
za gore sO0z konusu kasin gerek istirahat, ge-
rekse kontraksiyon durumunda alveoler pro-
ces ve simfiz kalinliklari ile negatif korelas-
yon gostermis olmasi ve aradaki farkin istatis-
tiksel olarak 6nemsiz bulunmasi bu sonucu
desteklemektedir.

SONUC

Arastirmamiz, Angle Sinif | kapanisa sahip
eriskin bireylerde gerceklestirilen pilot bir ca-
lismadir. Ayni galisma ileri zamanlarda Sinif
Il ve Sinif 11l kapanisa sahip bireylerde de ger-
ceklestirilirse, farkli okluzyon kuvvetlerine
maruz kalan farkh kalinhklardaki masseter
kasinin, alveoler proces ve simfiz kalinliklari
lizerine olan etkileri daha belirgin bicimde
ortaya cikacaktir.

thicknesses on alveolar process and
symphysial thickness. The muscle in question
showing negative correlation with alveolar
proces and thickness of the symphysis both in
relax situation and contraction and the non-
significant difference in between these two

conditions supports these results in our study.

CONCLUSION

Our research is a pilot study on Angle
Class | adult cases. In case the same study is
conducted on Class Il and Class Il individu-
als, the effect of variously thicknessed masse-
ter muscle under different occlusal forces will
be much beter identified, on alveolar process
and symphysial thickness.
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