04/02/2008 08:30 FAX

Y Aorral ;Jf Oral Rehabiltiation 1996 23: 5-10

— . ) _‘001/006

Mastlcatory muscle actwlty in myotomc dystrophy pauents
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summary The aim - of the study was to compare the '

masticatory pattern and the activity of the masticatory
muscles of a group of myotonic dystrophy patients
with those of a group of healthy! individuals.
The electromyographic (EMG) activity of the tempo-
ral and the masseter muscles was measured in the
resting position, during maximal clenching, and
while the patient was chewing five peanuts until
swalluwlngf ‘H was found that the patients had
approximately 3 times less EMG activity in the
masticatory muscles during maximal clenching. During
chewing the patients had approximately half the

actlvity in the anterior temporal and the rmasseter .
muscles, while the activity of the posterior temporal

musele did not differ significantly from that in healthy
individnals. No differences were found in the muscle
activity in the resting position or in the speed of
chewing between the groups. The patients needed
more time and more chewing cycles to bring the five
peanuts to the swallowing threshold, but possibly
this was an effect of the lower number of antagoniz-’
ing teeth. Myotonic dystrophy thus influences the
masticatory muscles, reducing their activity b?th

© at a maximal and a functignal level.

Introductmn

Myotonic dyslrophy is a progresslve muscle disease of |

autosornal dnmmant inheritance. The disease also shows,
in add:uon lo the progressive weakness and wasting of
musclcs mpatrc.d muscle relaxation, |.e_ myotonia. The
age nl' onset varics bm the mean is 20-25 years, and
Progress is ;,em.‘rally slow (Harper, 1979), It may involve
any muscle with a variation of involvemenl between
patients. Accordmg 10 the same author, one¢ of the earli-
est and most constant features is facial weakness and
mvolvmwm of jaw musdies. This is in accordance with

o ‘thc"‘observa(inn.s of Kiliaridis, Mejéjrsjﬁ_& Thilander

" {1989). who found that patients suffering from myotonic

* “dyswrophy had, on average, less than half the mmaximal

bite force level ol a healthy control group. In a case study
of ane panem sulfering from myotonic dystrophy, Bakke
Lot al (1990) [ound a reduced strength of masucamry

ing rhythm comparc.d with the normal valyes presented

At
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by Maller (1966}). Although these observations were
wseful for estimating the influence of the disease on the
masticatory muscles, the study of one single case may
not give the broad specirum of variation which ¢ould be -
expected in a group of patients in which the severity ol
the disease varies according to its progress., Thus. in order
to gain a more representative view of their masticatory

‘pattern and masticatory muscle activity, a larger

number of patients with myotonic dys:mphy.wcrc
examined. o '

 The aim oI this study, 1herefore was to investigale the
mamcatory pattern and the activity of the masticatory

. muscles during chewing and maximal clenching and in
" the resting position in a group ol myotonic dystrophy
. paﬁcn;s. _ -

Sub]ects and methods oo

A gmup of nine patients with mymunlc dystmphy 1wn .

men and seven women, with a mean. age nf 46 years'
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(range 34—61), were examined. The degree and the :
onset of the disease varied [rom patient to patient.

The padents were compared with a group of healthy

individuals, two men and seven women. In this group

. the age varied between 24 and 34 years {mean age 27).

The EMG aaivity of the right anterior and posterior
portions of the temporal musde and the right masseter
muscle was recorded using platinum bipolar hook eles-

~ trodes placed intracutaneously. as deseribed previously

(Ingervall & Thilander, 1975; Ingervall & Egermark-

Erksson, 1979; Tzakis, Kiliaridis & Carlsson, 1994). The
subjedts were scated upright in a comlortable dental chair,
looking directly forward with the head unsupported.

" Three dilferent recordings were made:

N : Chewr.n_g B

{1) in the postural position of the mandible afier asking
. the subject to relax: (2) during maximal clenching in the

intercuspal position: and {3) while the subject was
chewing five peanuts until swallowing. '

An electomyograph with four direct channels (DISA
14 A 30)' and iwo doubled mean voltage channels (DISA
14 € 20) connected to a six-channel ink jet-writer* was
used (Ingervall & Thilander, 1975: Ingervall & Egermark-
Eriksson 1979: Tzakis et al., 1994). The writer (frequency
O=1200 Hz) was [ed with paper at a raic of Semn/s.

The [ollowing measurements were made on the printed
recordings of the integrated EMG activity, The measure-
menis were made to the closest 0-5 mm.

Po:ruml pasmau of the mandible

EMG acuvily in. lhr.' postural posluon of the mandlble
was measured for 1-5 5. The level ol activity was mea-
sured from baseline 1o a fine visually estimated to best fit
the fluctuartion curve of the muscle aaivity (Ingervall &
Carlsson, 1982; Tzakis ef al., 1994). '

~Maximal elenching ‘ o

EMG activily during maximal ¢lenching was measured for
15 at the highest activity for each muscle, estimated

visually In the same way as mentioned above.

A chcwm cyclo: was' dﬂ['nr:d as thc: opemnb and the]‘
clnsmg phase ol a masucamry muvcmem ot' (he mandlble. .

. Mingngrapﬁ BO0), Scrbnng, Sweden,

The following characteristics of the subjects’ chewing
cycles were measured, based on the n'iethod used by
Ingervall & Thilander 11975): -

(3) The-number of chewing cycle: needed 1o chew five
peanuts to the swallowing threshold: +~

¢{b) The time required for the first 10 chewing cycles
in the act of chewing. As the stariing cycle was always
exciuded. the first 10 cycles were measured from the
start of the second until the stagt of the twelfth cycle:
(<) EMG activity during the act of chewing was meas-
ured in every third chewing coycle, i .u: slarting chewmg

-cycle was excluded and. in cases where the patienis needed
' more than 80 cycles to chew peanuts, the measurements
" were made on the {irst 30 and the last 30.*

For each chewing cydle the [nllowmg charactensncs ‘
were recorded:
1, the maximal mean voltagc amptitude ol the chewing
cycle; :
II, the time between the onset of activity in the chewing
cycle until the maximum fmean Valtage amplitude:
1L the time from the onset w the zod of activny in the
chewing-cycle;
v, the duration of the chewing cycle. which is defined
a3 the tire between the onzet of activity in ane cycle
until the onset of activity in the néxt one:
V. synchronization of the musdes, which is defined as
the onset of activity in the posterior temporal muscle
and in the masseter muscle in relztion to the onset of
activity in the anterior temporal i sele.

- Statistical methods

Student's f-test was used to analyse the values. Because
of the differences between the paiient group and the

‘eontrol group regarding age and the number of occluding

teeth, the question arose whether these laciors had any
influence or the result. The varables meagured, there-
fore, were tested in multiple regression analysis taking
a3 independent variable sex, age. number of antagoniz-
l‘ng'teeth, and whether the person st Aered from lﬁycmmic
dystrophy or naot,

Error of the method

,The error of the mclhad {5¢) was esllmaled by double
. .measurement on photocopies of the EMGs ol the

myotonic dystrophy patients. It was found to be small )
concerning muscle mean aciivity - (3¢ rusting

position = 0-74 p V: Se maximal clenching = 6-4 1 V), but
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large with regard to the time variables during chewing
(5¢ synchronizauon .o[ the masseter muscle = 72-0 ms:
5e 'synthonizalion - gl the anterior temporal

rnuscle = 38-6 ms).- However. in the control group,the

ertor of the method for the time variables was smaller

{Sc synchronization nl the masseter muscle = 12-8 ms;
e synchronization of the posterior temporal-

muscle = 10-0 ms). .

Results .. '

- In the posmra! posmaﬂ no statisticaily signilicant dilfer- |

“ences were found in the mean voltage amplitude between
the patient group and the contral group for any of the
three muscles studied (Tabie 1),

Statistically significant differences were found in all
the muscles between the patient and the control group

during maximlél clenching. The patients showed approxi- -

" mately three times less mean EMG activity than the
healthy individuals (Table 1).

‘The mymnnu: dystmphy pauents needed approxi-
mately 2-5 limes longer time and 2-5 more chewing
cycles 1o triturate and chew the five peanuts until
swallowing. The mean time for chewing the five pea-
nuis was 40-0s (5.d. = 16-6), while the subjects in the
contral group heeded on average 16:05 (s.d.=6-2)
{(F £ 0-006}). The corresponding humbet of chewing cycles
was 57-2 (s.d. = 26-5) and 22-0 (s.d. = 5-2) (P £ 0-007),
respectively. Itis worth noting the largc variation cxlstmg
. in the paticnt group. :
No statistically significant dilferences were [ound in

the time for the first 10 chewing cycles between the’
groups. The mean tme [or the patent group was 7-3 5

(5.d. = 16} and lor the control group 69 s {5.d. = 0-8).

_ high EMG activity in the masseter mus

_-MASTICATORY MUSCLES AND MYOTONIC DYSTROPHY

Concerning the activity during chewing. no differences
were found for the activity in the posterior temporal

- muscle between the groups, while statistically significant
‘differences were found {or the anterior temporal and

masscter muscles. For these two muscles, the patient
group showed approximately hal{ 1the mean EMG
activity of the control group. For the 1ime variables, no
statistically significant differences were found except for

the synchronization of the masseter muscle which was
~activated earlier in the patient group in refation 1o the

anterior temporal muscle (Table 2, 'Fig. 1}.
The patient group had fewer occluding teeth in the
lateral segments of the dental arch (X = 9-2, range 6-16),

" white the healthy individuais had on average 14-8, {range

12-16). In order to counteract the differences between
the patient group and the control group regarding age
and the number of occluding teeth, mulliple regression
analysts was used (Table 3). It was found that the num-
ber of chewing cycles and the time needed 1o chew the
five peanuts to the swallowing threshold were influenced
by twa factors: sex and the number of antagonizing tecth.
A longer chewing time and & higher number of chewing
cycles was related 1o females and o subjecis with a

smailer number of occluding teeth. The differences in - -
_activity during maximal clenching and maximal mean

vollage amplitude durmg chewing were |n(lumced by
the disease (Table 3}

A cotrelation was found in the patwm group betwee:-a
ole in the resting
position and a long chewing time to bring the five pea- |

“nuts to the swallowing threshold {* = 0-90, P<0-001).

No correlation was found in the EMG activity of the
masucamry muscles between the postural pnsmun and
maxlmal clenching. '

" Table 1. EMG activity in pV of
the masticatory muscles in the
postural position and dutking

Healthy individuals "~

. maximal clenching for myummc
dystruphy paucms and hcalihy

Myotonic dysteophy ‘
X . 5.d. FRE . en PE L
Postural position ‘ o . ‘ L
Posterial temporal muscle &4 4] 61 Tz
" Anterior temporal muscle 58 47 . 5407 a4y T
Masseter muscle 26 1-5 .o.22 . 08
+ Maximal clenching I A
'+ - Posterior temporal musele 657 .. 632 v 19022 0, BB . - 0003
Anterior temporal muscle 86-4 79-9 286-1 g9 0-001
" - Masserer muscle 89.6 53-8 2410 1661 a-05

F. satialcally slgnlficani level: n_s.. not statistically significant.
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