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Ulirasound imaging of the masseter muscle in myotomc
dystrophy patients =
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SUMMARY Ult.ra.suund' teéhnlque was applied to
measure the thmkness and examine the internal

structure of the masseu:r musc]e ina grnup of 16 a«;h.tlt":J

patients (nine wumen ‘and seven men) with myutomc
dystrophy (MyD) and 16 healthy mdlviduals matched
in age, sex and, numher of occlud.lng ‘teeth. The
masseter thu:kness was measured hllat.era]ly under
both relaxed mnditions and durlng maximal
clenching. The error of mtasurement was found to
g be small, not exceedmg 0-45 mm. The imaging |
‘characteristics of ‘the masseter in most of the MyD
patients was 'an obwuus ‘atrophy of the muscle with
increased echomtensiﬁy of the intramuscular tissue

and loss of the internal structure concerning tendons

‘and fasciae. The mean massetex thickness (:5D) in

the MyD group was 10:4 (£2-2) mm under relaxed

. conditions and 11- 1 (£2-4) mm d.!.mg maximal

clenchmg, mmpared with 13-3 (2.2) mm and 14-1

(£2-4) mm, respectively, in the healthy group

(P < 0-001).In conclusion, our results indicate that, in
most of the ‘myotonic dystrophy patients, the .
masseter muscle is atrophic with obvious signs of
degeneratioﬂ. Ukltrasound is a useful method for both
qualitatl\?e and qua'ntltative evaluation of the
condition of the masseter muscle. o

Introductmn

Myotonic dystrophy (MyD) 15 an autosomal dummant
inherited disease, charactcnzed by progressive weakmess,

- wasting of muscles and impaired muscle relaxation, ;

myotonia, and alsn by cataract and mental endocrine and -
cardiac abnormahucs It may have its onsct’ durmg
childhood but is uftcn noi d:agnoscd until adult age on
account of its slow progression. However, the mean age”
of onset is 2025 years of age. It may involve any. muscle

usually the dlscase has a primary.distal distribution, the -
principal affliction bemg of the hands, forearms, lower |

legs and the musdes of the face, eyehds, ncck, and _]aws

(Harper, 1989). -

The- mvolvement of the chseasc Ln thE mashcatory
muscles was indirectly confirmed in a previous study in .

which patients suffering fromn MyD had, on average, less
than half the maxirpal bite foree level of a healthy control
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with a variation of involvement between patients, bt i

group (Kiliaridis, Mejersjo & Thilander, 1989). A step
doser to evaluating the affliction of the masseter and the

" temporal muscles by the disease was taken recently in
. an electromyographic (BMG) study (Odman & Kiliarldis,
_1995) Reduced EMG activity was found in these

masticatory muscles during chewing and maximal

. denching, which was an indication of their being affected

by the diseasc, but there was great individual variation

. in the group.

. Some years ago, ultrasonography (US) was used to

" measure the thickness of the masseter muscle 50 as to
: provlde quantitative information about the functional
capacity of the musde (Kiliaridis & Kalebo, 1991; Bakke
" et al., 1992). However, US was proven to be a method
. also able to provide valuable information by depicting’

stmctural alterations in the muscle. Such observations
“were made on the quadriceps muscle by Heckmalt,
Pler & Dubowitz {1988) examining children with
neuromuscular disorders, and by Sipila & Suominen
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(1991), studying elderly athletes and untrained men, and
on the rectus femoris, vastus medialis, vasius lateralis and

biceps brachii musdes by Dock et al, (1990), examining a

group of patients with neuromuscular diseases. Thus, the
aim of the present study was to measure the thickness of
the masseter muscle and evaluate the internal structure
of this muscle both in a group of Myotonic dystrophy
paiienis and a control group of healthy individuals.

Material and methods

Subjects

Sixtccn patienis (nine females and seven males)
rcgistcred at the East Hospital in Goteborg with the
diagnosis MyD, aged 4267 years (mean age: 49-4 s.d.
16-9) were examined. Al of them were dentate with at
least nine paits of opposing teeth, The degree and the
onset of the disease varied frorn patient to patient. From
the mcdicai records, it was found that the group of male
patients were morc scriously aﬂedgéd by the disease than

. the ferale group. The paticnts'.we_re compared with a
group of 16 healthy individuals w_hd were visiting a Public
Dental Service Clinic for their annual dental check-up.
This control group was matched ;b the group of Ihyﬂtpﬂi".‘
dystrophy patients in respect of sex, age and number of
occluding pairs of teeth. '

Fig. 1. Transverse ultrasound scan .. "~
of the masscter. The wide white
shadow on the top depicts the skin
echo and andemeath, 2 narrow
white line comes from the outer )
fascia of the muscle, The mageof  © * ¢ b0t
the masseter muscle is the dark area -« 2w o
under the [asda. In the middie area ...
tendinpus structures of the muscle
ate distinguished. I the lower part,
the echo from a bony structure is
observed which is the lateral sudface ™ 7 7 7
of the ramus. The two ammows point ' = Sy
to the location of the electronic
calipers used for measuring the . -
thickness of the masseter: the upper ‘ e
on the outer fasda of the musdeand ‘
the lower on the lateral surlace of .
. the ramus,” " o

A
'
s

- A;r.'usun. 12E, Acuson Curpuration. Mountain Vicw..‘ CA. T1.5.A.

Ultrasonography

Ultfasunugraphy imaging of the masseter was obtained
with a real-time scanner*. A 7 Mhz high-resolution linear
array transducer was uiilized. The samc technical

parameiers were used throughout the study (gain -2dB,.

dynamic range 51dB). The focal zone ranged from O to a
depth of 3 cm. In order to obtain comparable results, the

gain setting of the ultrasound device was kept constant

for all the individuals examined.

US thickness of the masseter muscle

The thickness of the masseter muscle was measurcd
bilarerally as described by Kiliaridis & Kélebo (1991).The
site of measurement was in the thickest part of the
masseter dose and parallel to the occlusal plape. To avoid
tissue compression, a generous amount of gel was used
under the probe. Scanning the masseter obliquely would
increase the apparent thickness of the musdle, Therefore,
the angle of the probe was altered until the best bone
‘echo of the mandibular rarnus surface was achieved, The

pmbg,‘was then assumed to be at right angles to the :
ramus, The imaging (Fig. 1) and the measurements wi:re
performed bilaterally under two different conditions — .
when the muscle was relaxed, and when contracted
during maximal clenching. The measurements were
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ULTRASOUND IMAGING OF MASSETER IN MYOTONIC DYSTROPHY

i
made directly from the image at the time of scanning,

with a readout of distance to the nearest -1 mm, The
real-time scans were then printed on film paper by a
Mitsubishi videocopy printer. Por all the subjects, the
imaging and the measurements were performed wwice,
with an interval of at least 5 min between the two
occasions. The mean thickness of the two measurements
of each side was used io represent each of the two
condivions for every single individual.

US evaluation of the internal massetter muscle structure

From the ultrasound image prints of the masseter muscle
the following three characteristics were evaluated by
using a four-point scale, a modification of a method nsed

by 5lplla & Suominen (1991) (Table 1):

(a) discerning tendmeus structures and fazcae:

(b) intramuscular echo intensity; and

(¢) discerning ramus.

All the measurements of the masseter thickness and
the evaluaton of the masseter image characteristics were
performed by the same author (5.K.).

Finger force test

In order to obtain an ind*cation of the individuals general
muscular capacity to use as a reference, finger force was
measured by letting the subjects squeeze a force
iransducer using a “key-grip’, according to a method

Table 1. Four-point scale for three characteristics of the masseter
muscle US image

Discerning tendinous steuctures and fasclae
" 1. Mot discernible : ‘
2. Poorly discerned
3. Moderately discerned |
© 4, Sharply discerned
Intramuscnlar echo intensity
1. Echo poor inravnuscuiar structure
2. Small echointensity -
3, Moderately Increased echointensity
4, Strongly increased echointensity
Discerning ramns
1. Not discemible
2. Poory dlscerned
3. Modermately discerned
4. Sharply discerned

1 * Mitsubishi, model PGGE, Misublshi Electric Corperadon, Osaka, Japan,

+© 1995 Blackwell Science Ltd. Journal of Oral Rehabifitation 32; 615625

|
|
|

described by Helkimo, Carlsson & Carmeli (19753). The
signals were transferred and measured on a recorder,

Statfstical methoeds.

Student’s i-test was used to compare the values of each
group. Correlation analysis was used ta test"posslble
relations between the masseter thickness or image
characteristics and the finger force. '

Error of the method

The error of the method (Se) in the ultrasound ter_hnlque
was calculated by 20 double recordings of imaging and
measurements of the thickness of the masseter on two
separate occasions using Dahlberg’s formula |

se=Zd/2n

where d = the difference between the second and the
first recordings and n = the number of double de-
terminations. The error of the thickness of the masseter
was found to be small, not exceeding 0-41 mm during
contraction and 0-45 ram guring relaxation. .
Spearman’s coefficient of correlation was used to
calculate intraghserver variation i in the evaluatmn Oi the
internal musde structure (0-934, P < 0- 001) S

Results

The mean masscter thickness (+s.d.) in the ‘MyD group
was 10-4 (32.2) mm under relaxed conditions and 11+1
(+2-4) mm during maximal cenching, while in healthy
individuals the respective measurements were 13-3 (£2.2)
mm and 14-1 {+2-4) mm. Under both conditions the
masseter muscle in the MyD group was statistically
significantly thinner than the one In the control group
(P < 0-001). Although both male and female patients had
a statistically significantly thinner masseter than the
healthy controls, these differences were mnre pro-
nounced in the males (Fig. 2).

The evaluation of the internal muscle structure
obtained with the help of the US image prints of the
masseter muscle showed thar the My patients had less
discernible. tendinous structures and fasciae, and a less
discernible ragrus '.sii_rface but greater intramuscular

- echointensity (Fig. 3, Table'2). These differences berween

the patients dnd: the. healthy group were more pIO—
nounced between the male subjects, :
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