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Evaluation of normal masseter muscles on ultrasonography
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ABSTRACT

Purpose : To assess the internal echo intensity and morphological variability of masseter muscles on ultrasonogra-

phy and to establish diagnostic criterion of estimation.

Materials and Methods : Participants consisted of 50 young adults (male 25, female 25) without pathologic condi-
tions and with full natural dentitions. Sonographic examinations were done with real time ultrasound equipment as
Logiq 500 (GE Medical Systems, Seoul, Korea) at 3 parts according to lines paralleling with ala-tragus line as refer-
ence line. The thickness and area of masseter muscles according to reference line in cross-sectional images were
measured at rest and at maximum contraction. The visibility and width of the internal echogenic intensity of the
masseter muscles were also assessed and the muscle appearance was classified into 4 types. Data were statistically

analyzed by paired z-test and x™-test.

Results : 1. When comparing the thickness and area of masseter muscles concerning with gender, there was few
significant difference between right and left sides, however, there were significant differences between males and

females except for the greatest thickness of left side.

2. The changes of the greatest thickness and the area between rest and maximum contraction showed that the part of
the least thickness manifested more increase at maximum contraction.

3. Each part the manifestations of the internal echogenic intensity of the masseter muscles were different depending

on the locations. But there was no statistically significance.

Conclusion : Changes of muscles thickness with contraction and internal echogenic intensity with locations showed
great disparity within the masseter muscles, which will be diagnostic criteria for pathophysiologic and anatomic
changes of masseter muscles. (Korean J Oral Maxillofac Radiol 2008; 38 : 73-9)
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Fig. 1. Sonographic examinations
were done with real time ultrasound
equipment as Logiq 500 equipped
with a 12 MHz-wide bandwidth lin-
ear active matrix transducer at 3
parts according to lines paralleling
with ala-tragus line as a reference
line.
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Fig. 2. The thickness and area of
masseter muscles according to refer-
ence line were measured at rest and
at maximum contraction by STAR-
PACS software. |
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Fig. 3. The muscle appearance ac-
cording internal echogenic intensity
and echogenic bands was classified
into 4 types; type I: homogenous
hypoechogenicity, type 1I: fine echo-
genic bands, type III: thickening
echogenic bands with weakened
echo-intensity, type VI: disappear-
ance or reduction of echogenic
bands).

Type 1 Type 111

Type I Type IV
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Table 1. The comparisons of the thickness and area of right and left masseter muscles between the male and the female |

Rt. side masseter muscles

Lt. side masseter muscles

Least thickness Greatest thickness Area (mm®) Least thickness Greatest thickness Area (mm”)
Male 10.0 (% 1.7) 14.1(£1.5) 449.9(%+75.3) 9.6(%£2.0) 13.7(£2.0) 462.3(x£59.4)
Female 6.8(+1.3) 11.5(x£1.9)* 341.3(+48.2) 6.8(x2.1) 12.8(+£1.9)*" 354.1(%£74.34)

—No significant difference between right and left side exception the greatest thickness on right and left masseter of female; *(P=0.008),
—Significant difference between the females and the males of participants exception the greatest thickness on Lt masseter muscles; “(P=0.27).

Rt side

< Maximum contraction >

Lt side

Inferior-Type 11

Middle-Type I

Superior-Type 11

Fig. 4. The thickness and area of masseter muscles according to reference line were measured at rest and at maximum contraction.

— 76 —



ol
0
-+
1o

Table 2. The changes of the greatest thickness and the area at rest and maximum contraction

Rt. side masseter muscles

Lt. side masseter muscles

Least thickness  Greatest thickness Area (mm?) Least thickness  Greatest thickness Area (mm?)
Male | 12.6 (£2.6) 16.6(x£1.7) 597.2(£84.2) 12.7(£2.0) 16.4(+=1.3) 599.9 (£78.5)
Max Cont./rest 125.2% 118.3% 132.7% 132.6% 119.2% 129.8%
Female 9.3(x1.5) 14.2(%£2.3) 472.8 (£72.6) 9.5(£2.9) 14.1(X£2.1) 468.4 (£ 98.0)
Max Cont./rest 137.3% 123.1% 138.5% 139.5% 110.7% 132.3%

Table 3. The changes of the internal echogenic intensity of the
masseter muscles on 3 parts according to location

Typel Typell Typelll TypelV Sum
Superior 32.0 28.0 20.0 20.0 100.0
Middle 24.0 36.0 28.0 12.0 100.0
Inferior 20.0 32.0 36.0 12.0 100.0
P value
Sum 76.0 96.0 84.0 44.0 —0.076

Internal echogenic patterns according to
position of masseter muscle
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Fig. 5. Histogram presenting the changes of the internal echogenic
intensity of the masseter muscles on 3 parts according to location.

A A A
1. m2o| SH9} B
#, 9% 229 T WA vlm A FAH A0
N FARez o8 sholg wolx] gkgrort, Ae]A
2

229 #, $5 HAFAL $5e0M 11.5(8.D.+£1.9), F
ZoA 12.8(S.D.£1.9)Z EAH o= §2)3 Ao]E& Ry

t} (P=0.008) (Table 1, Fig. 4).

Ao} HAmFagsldM e HEFA, FHA
FA 2R mA e W AN 5 ade] 125%, 118%,

133%, &= wLo] 132%, 119%, 129%2] =& Bl om,
g A = mTo| 137%, 121%, 138% #HZ mo|
139%, 110%, 132%2] FHE Rt (Table 2).

4. ITQ| LS gharel opAl
o] W whre) opge shiel Al type M7k, o

Ho| 3= type [I7h Aol M= type 9] Hd W=7t £
vebgont BAA FAE AP value=0.07) (Table
3, Fig. 5).

QA = Mz =rt 2 A uAbe bk
Vel = vlAlel brightness mode (B-mode)E o}-£-3}=4|
HAF Ao A4H FAANE T SRR
~g W F FEolor WRE GAoz ATt o
naAd Fxs Yrpsig AlA W R Z{Tel] A bl
&k ?-—:7“ Hhgkol 9*'3}‘?5 Sk &13-—‘5“, K
=



v [

ASujeiat

fjo

ol&et Meh m=2e| &It

[

A (sonolucnet) & H.o§ o] FA Ho|3 Fule] 2o

(posterior wall enhancement)2 H.o|= "l X AlAlo]
A 22 o ubske] gro] HEAYSle] 314l (hyperecho)
o we g pelst B3, 2995 29 HAeNA
iR Wao) e e B} e Ae)E
33y, 151619 -

o
=7}
A

okl Y3 dxA AW Al e]9 F3 3R eln, A
o F ST Ao TS w2 | Qe
ﬂ_i LA BdE WA eE 25aqAA AFAE
2o Tl ek HA, W B whske] A FEEd
dubH oz ofebed el el wdoz AvHH £
w3 delA &2 AAHEY A&} Rl EAse
HHEFE Bole o (band)7} £AEE 5o 2% WHIEE
oy Wi e sk} A mTe) = s
511‘4— G10rg10 5 % ALog WAFEol °]§Jﬂtﬂ 7:}@‘ ©

2
A
A
AN} Pssiet ool £ AFNAL G2 @ P F
1}

4
o

O

IZI[..JE[

B
B sgauz% 3]0 7‘<]_§_ Zo)] FAHTT 3
18 | BE=o] ATy 2L T 9 wElel wd
A AWE ARFe] Wi Holtd), 2E4rD
g9 Zyl7} wAsigw s)edt) =3 Yonetsu S
Zell Al WelzA ey Wske mal 663 o
g Fa wze) v 27 Y el AL
GFoRE HIE AWNES £oz U] #UH
S w9l
=718} Fejol] W okw o] W3}o)) HAs, Satiroglu
o Azpzel A A e} Yeho) B
<3 ARDA L ot A
R A =] 4
=2 A FALESE 3 1
tm 2 1nlgty s9doh Kiliaridis 2 J Ao
o) FAZ G2 G A A

l

o]

W odn e 4

Mr&!ﬁlmﬂ:ér
a7

HQSM%FIO—*«LF\O
r\?ﬁtﬁ
-0 o Jo?}l
u)

£
e
2 rd
4
K3
X
2
i
|
|

(body mass index)

o o =
B
rld
rlo
4
X
23
(o]
0
[ﬂl:l r
A,

3o

i rlo
N
il
A
o K
FJ :

-1

fle el

2 0 X X oM 2 4 o off
o

=
lo
o,
o T —
1o
J
o)w
<
i
A
l_.
ol
l_.
o
et
_ﬂ,
7
oo
3
—
g

Lo N |
o ARBAT BATT AR o
q_]_ 6’

A % a}w g A & 18 AL &
FolM= AA Ao & WE Wt ez wde| 7%
HA L 2AsGEd & delA F, $27ke) dujgE 3}
o]7} W EA] ¢kgtor} oJAJelA me] F, 55 FHAA
g7} 2o 11.5mm(S.D.£1.9), F=ZA (2.8 mm
(S.D.£1.92 $2lA gl= xlo]E BRI} (P=0.008). 3}
GAT oJAde] mEe] HIFA, HAFA ¥ "WAH B

Al G A -2 we] 10.04 mm, 14.10 mm, 449.89 mm>
o]o] 1, & wLo] 9.57 mm, 13.73 mm, 462.28 mm’ ]} %] ©.
o, oJ Ao A $-Z= o] 6.81 mm, 11.50 mm, 341. 30mm2
o)l a, &= To] 6.78 mm, 12.75 mm, 354.07 mm’ o2

i

T gl #E w2 AR (P=027)% 1946};—
94 gle HolZ Ryvh B AT BAIA 3, &
2 7o) 2ol® Holx gout i, Y] Hu|HE o)
2 poloza Aol FAdArle) AleldAloAN wTe T |
2 21 A 3,370 xo)Z mEAA H7t steddte A
AlE} & 4 g} Morse$} Brown 2702 A AFAL Qo)) 4]
29 % FAL 85mm-13.5mme] ¥WE Zrdy

Byslded), & AFolA e vl Al AR e WER
Sdu & 4 ok Ariji 52 Ao 939 g Al AL
B} oF 150% A =e| T2 Frt AT ¥ sy
=Y olXFE AGolt w2 MldF Feol AT AP
229 FA Y w3yl BAATE XA ZvEy Hr)
Al Z1Zoz Aetok & Aoz Amdnh =3 ¢hse] W
stol = g A 2pzelut ghTel Hlshe] o] ik
A vepd & e o4e BRiEe alﬂ e, W 7tel
AR 0:1%'1:_0,] 2}o]l = 2R A
of ot A& F3}o} AU 7,%-1:‘: Sh=rQlol| A k=9)
T3] AFhaA ) A&
Ariji 52& ZH5ES 7hal FFslebael #xjolA gl

A ﬁ%ﬂﬂ} ﬂﬁhw& ﬂﬂ-‘%l AA w2 FA: AT
xl

2

=

FEA %’——-E-— 1°1]E A=} o2A Yepted 2d
o] mukekA] o] wide] FAH AAY gk AA
A FAARE e BolAY Wk g sAle] B

& A a}sauw” % gy s S s}-*:-—- EERST

Fa) opye] Wshela Hae) Tk F7HSA 2
o A GE shie 250 334 W) s
288 FA7E T ATk Ak =% 289 )
Bubake HAY o Bolr WA Ut srstHes
ZegRe EAE 2HEF 2% el EAsE



A (tendon) o] 8} A eksted) !
£ dFolME Arji 500 AAZ 27 7123 92 )
) FEE 47kA Pehz Fasted BRatasd o
A gel maolA R weh e FASEA
2ol 4700 S HASe] I8 sl che
Bahodeh 2 ATl AE A0 o 33l
}31:94 H317}L slH oAM= type [I7], =0t 3ol A
ype II7]— AR A= type [2] W wlw ) =A el
EAA A2 99 (P value=0.07). o|& 3t A}
AQAE 9D YRR Aldegent b E
o] tH&F visual analog scale (VAS)®} 72 wo} A &3}
A AN AEe RSk Zakea SAgEe] 98 o
Hop gafs]o Alfeka] X oz A" 4 gl
Aol o AbgEiot ARE £ dFedM = W5
1M aHbeF B BolAy olfd g7} A
= ASE W Ue Aoz ud 3 o 94
Al Aot 2o
) 44 AeE vz sl

22

&
-Slr"
m[o

;u

ot ¢ fo rlr & e 2 ff e
P ifz‘

Ir

N

]_

O

o
O
M o
i
Jﬂm“

A s Moo
Y2
ol
o_?:, i
2
I
4
o

A&Hel A7} o
oldel dT-=HE me ~r7fﬂ Es tﬂﬂ*ﬂw H o2

Atk EE S
AZELRYAAA LR A AGTAR 2elE ¥4)
uel 2 Z9% 2qch w2 AL 3 R9E )

A Apel & l-i?i o, type [VE] Hal&o]
SA vsket FoA4 sle ZelE HolA| sk o3 d
A 2] 25Tt s Ray At 71Ee] 727t
g 4 33 o] Az sk | 71Eel 2 4 o
S AbEE, QAR A ek Qs Adte)] Hs) =
ed 2t Aol v sk A o] rhgsiEle Ev

= U S

1. Yonetsu K, Nakayama E, Yuasa K, Kanda S, Ozeki S, Shinohara M.
Imaging findings of some buccomasseteric masses. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1998; 86 : 755-9. |

2. Kiliaridis S, Kilebo P. Masseter muscle thickness measured by ultra-
sonography and its relation to facial morphology. J Dent Res 1991; 70
: 1262-5.

3. Castelo PM, Gaviao MB, Pereira L.J, Bonjardim LR. Masticatory
muscle thickness, bite force, and occlusal contacts in young children
with unilateral posterior crossbite. Eur J Orthod 2007; 29 : 149-56,

4. Benington PC, Gardener JE, Hunt NP. Masseter muscle volume mea-
sured using ultrasonography and its relationship with facial morpholo-
gy. Eur J Orthod 1999; 21 : 659-70.

5. Raadsheer MC, Kiliaridis S, Van Eijden TM, Van Ginkel FC, Prahl-
Andersen B. Masseter muscle thickness in growing individuals and its
relation to facial morphology. Raadsheer Arch Oral Biol 1996; 41 :
323-32,

6. Giorgio A, de Stefano G, Tarantino L, Perrotta A, Aloisio V, Forte G.

10.

11,

12.

13.

14.

15.

16.

17,

18.

19.

20.

21.

22.

23.

24,

79 —

F

o
ot

= 9

Ultrasonography in diagnostic and therapeutic management of the
abscesses due to Actinomyces. spp [Article in Italian] Infez Med 1997,
5:266-8. |

. Gold L, Nazarian LN, Johar AS, Rao VM. Characterization of maxil-

lofacial soft tissue vascular anomalies by ultrasound and color Dop-
pler imaging: an adjuvant to computed tomography and magnetic re-
sonance imaging. J Oral Maxillofac Surg 2003; 61 : 19-31.

. Ariji Y, Sakuma S, Kimura Y, Kawamata A, Toyama M, Kurita K, et

al. Colour Doppler sonographic analysis of blood-flow velocity in the
human facial artery and changes in masseter muscle thickness during
Jow-level static contraction. Arch Oral Biol 2001, 46 : 1059-64.

. Ahuja AT, King AD, Bradley MJ, Yeo WW, Mok TS, Metreweli C.

Sonographic findings in masseter-muscle metastases. J Clin Ultra-
sound 2000; 28 : 299-302.

Chikui T, Yonetsu K, Yoshiura K, Miwa K, Kanda S, Ozeki S, et al.
Imaging findings of lipomas in the orofacial region with CT, US, and
MRI. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 1997; 84 :
88-95.

Ariji E, Ariji Y, Yoshiura K, Kimura S, Horinouchi Y, Kanda S. Ultra-
sonographic evaluation of inflammatory changes in the masseter mus-
cle. Oral Surg Oral Med Oral Pathol 1994; 78 : 797-801.

Ariji Y, Sakuma S, Izumi M, Sasaki J, Kurita K, Ogi N, et al. Ultraso-
nographic features of the masseter muscle in female patients with
temporomandibular disorder associated with myofascial pain. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod 2004 ; 98 : 337-4].
Tortopidis D, Lyons MF, Baxendale RH. Bite force, endurance and
masseter muscle fatigue in healthy edentulous subjects and those with
TMD. J Oral Rehabil 1999; 26 : 321-8.

Gay T, Maton B, Rendell J, Majourau A. Characteristics of muscle
fatigue in patients with myofascial pain-dysfunction syndrome. Arch
Oral Biol 1994; 39 : 847-52.

Gritzmann N, Rettenbacher T, Hollerweger A, Macheiner P, Hiibner
E. Sonography of the salivary glands. Eur Radiol 2003; 13 : 964-75.
Martinoli C, Derchi LE, Solbiati L, Rizzatto G, Silvestri E, Giannoni

‘M. Color Doppler sonography of salivary glands. AIR Am J Roentge-

nol 1994; 163 : 933-41.

Satiroglu F, Arun T, Isik F. Comparative data on facial morphology
and muscle thickness using ultrasonography. Eur J Orthod 2005; 27 :
562-7.

Ariji Y, Kimura Y, Gotoh M, Sakuma S, Zhao YP, Ariji E. Blood flow
in and around the masseter muscle: normal and pathologic features
demonstrated by color Doppler sonography. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2001; 91 : 472-82.

Weber AL. Imaging of the salivary glands. Curr Opin Radiol 1992; 4 :
117-22.

Morse MH, Brown EF. Ultrasonic diagnosis of masseteric hypertro-
phy. Dentomaxillofac Radiol 1990; 19 : 18-20.

Kubota M, Nakano H, Sanjo I, Satoh K, Sanjo T, Kamegai T, et al.
Maxillofacial morphology and masseter muscle thickness in adults.
Eur J Orthod 1998; 20 : 535-42. '
Sejersted OM, Hargens AR, Kardel KR, Blom P, Jensen O, Herman-
sen L. Intramuscular fluid pressure during isometric contraction of
human skeletal muscle. J Appl Phys 1984; 56 : 287-95.

Sjegaard G, Saltin B. Extra- and intracellular water spaces in muscles
of man at rest and with dynamic exercise. Am J Physiol 1982; 243 :
271-80.

Sjpgaard G, Savard G, Juel C. Muscle blood flow during isometric
activity and its relation to muscle fatigue. Eur J Appl Physiol Occup
Physiol 1988; 57 : 327-35.



