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Muscle response to the Twin-block appliance: An electromyographic
study of the masseter and anterior temporal muscles
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An electromyographic study was performed on 10 young growing girls in the age group of 9 to 12 years
with Class Il Division 1 malocclusion and retruded mandible, who were under treatment with Twin-block
appliances. Bilateral EMG activity of elevator muscles of the mandible (ie, anterior temporalis and
masseter) was monitored longitudinally with bipolar surface electrodes to determine changes in postural,
swallowing, and maximal voluntary clenching activity during an observation period of 6 months. The
changes were noted at the start of treatment (0 month), within 1 month of Twin-block insertion, at the end
of 3 months, and at the end of 6 months. The results revealed a significant increase in postural and
maximal clenching EMG activity in masseter (P < .01) and a numeric increase in anterior temporalis
activity during the 6 month period of treatment. The increased electromyographic activity can be attributed
to an enhanced stretch (myotatic) reflex of the elevator muscles, contributing to isometric contractions. The
main force for Twin-block treatment appears to be provided through increased active tension in the
stretched muscles (motor unit stimulation) and from initiation of myotatic reflex activity and not through
passive tension (viscoelastic properties) of jaw muscles. The results of this study reaffirm the importance
of full-time wear for functional appliances to exert their maximum therapeutic effect by way of
neuromuscular adaptation. (Am J Orthod Dentofacial Orthop 1999;116:405-14)

Functional appliances used in the correction tional jaw orthopedics (activator) in 1936, diverse
of Class Il malocclusions are shown to modify the neu- views have been presented regarding the neuromuscu-
romuscular environment of the dentition and associated lar responses brought about with activator treatment;
bones!2 However, the interaction between bone and most of them are hypothetica® Andrésen and Haiipl
muscle and the mechanism of neuromuscular adapta-claimed that myotatic reflexes leading to isometric
tion to functional appliance therapy is complex and contractions from the activities of the jaw-closing mus-
open to discussion. Several adaptation processes havicles are produced by the activator, which stimulates the
been proposeéifor example, elongation of muscle protractor muscles and inhibits the retractor muscles of
fibers®4 or tendons, migration of muscle attachments the mandible. Eschigsupported Andrésen and Hadipl
along bony surface®® changes in muscle dimensions but claimed that the retractor muscles are stimulated,
due to bone displacements and rotations, and musclenot inhibited, by the activator. He attributed the muscle
hypertrophy? Some of the skeletal alterations have contractions to proprioceptive stretch reflexes and
been attributed to morphologic adaptations to an observed the occurrence of both isometric and isotonic
altered muscular tone and to a change in direction of contractions with the use of the activator. Selmer-

traction exerted by the masticatory muséles. Olser? and Umehar¥ failed to observe active muscle
Ever since Andrésen and Ha(jtroduced func- contractions during nocturnal use of the activator and
claimed that the viscoelastic properties of the muscles
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Fig 1. Electromyographic equipment used in the study
(Nihon Kohden, Japan).

Fig 2. Reference lines and landmarks for fixation of sur-
face electrodes on the subject’s face.

delivered by the activator and used intermediate con-
struction bite heights.

Concepts of Herréd (increased tonus), Schwarz
(long-lasting isometric biting}® and AhlgreA® (pas-

Fig 3. Subject with electrodes affixed.

sive elastic muscle tension) became important on test-
ing the original hypothesis of Andrésen-Hafifihe
hallmark of all these previous EMG studi&$3 was

that they were based on a removable appliance meant
for intermittent wear, ie, only during night time. Fur-
ther, the activator and its modifications acted as a
splint rather than a device for mandibular hyper-
propulsion unlike the one used by McNamara and
Carlsor$2425in their primate experiments. This can
explain the differing results achieved regarding
changes in muscle activity in these studies. In view of
these considerations, functional appliances that are
worn full-time like Herbst, Jasper Jumper, and Twin-
block can be expected to elicit a greater and more
rapid neuromuscular response than those worn only
part-time, eg, activator. With the full-time wear of an
appliance like Twin-block:27 that provides greater
freedom of movement in anterior and lateral excur-
sions and less interference with normal function, we
can expect that the morphologic adaptations that occur
in the musculature may be somewhat different in
nature and magnitude than those produced with other
functional appliances.

The present electromyographic (EMG) study was
undertaken to investigate the muscle response of ante-
rior temporalis and masseter muscles to the Twin-block
functional appliance treatment and to analyze, quanti-
tatively, the various changes with treatment.

MATERIAL AND METHODS

The study was conducted on 10 young growing girls
in the age group of 9 to 12 years with Class Il Division 1
malocclusion and retruded mandible. They all had skele-
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Fig 4. A, Representative sections of EMG during postural position of the mandible without Twin-block.
B, Representative sections of EMG during postural position of the mandible with Twin-block. (A and
B, Tracings 1, 2, 3, and 4 represent raw EMGs, and 5, 6, 7, and 8 are integrated EMGs.)

tal Class Il pattern with ANB angle > 4.5°, normal denti- Electrode placement was standardized according to
tion for the age and were free of subjective neuromuscu- the method advocated by Yuen etqFigs 2 and 3).
lar, auditory, or mandibular dysfunction symptoms. None Electrode alignments were assisted by palpation during
of the subjects had undergone any orthodontic treatmentvoluntary clenching and relaxation in the intercuspal
before their inclusion in the study. These patients under- position. The EMG recordings were performed using
went treatment with Twin-block appliance for the correc- all 8 channels on the EMG. Four channels recorded the
tion of retrognathic mandible. direct (raw) EMG activity from the anterior temporalis
Bilateral EMG signals for each patient were and masseter muscles. The remaining 4 channels
recorded from the anterior temporal and masseter mus-recorded the integrated EMG waveforms. Sensitivity
cles. An 8-channel EMG, Neuropack-8, MEB-4200 was set at 5QVV/cm for muscle activity during postural
(Fig 1) series and bipolar surface disk electrodes with a mandibular position, 20@V/cm for swallowing of
2-pin plug (Nihon-Kohden, Japan) were used. Before saliva and 50QuV/cm or 1pV/em for maximal volun-
each recording session, the procedure was explained intary clenching in the intercuspal position, because of
detail to the patient and her parents to allay anxiety. the greater amplitude of the waveform.
The subjects were asked to wash their face with soap  Each patient underwent 4 EMG registration ses-
and water. The skin over the muscles was cleaned with sions both with and without the Twin-block appliance
alcohol and dried thoroughly. The subject was com- in the mouth. The recordings were performed before
fortably seated in a shielded room to eliminate outside and immediately after fitting the Twin-block, at the
electrical interferences. time of appliance delivery to the patient, within 1



408 Aggarwal et al

American Journal of Orthodontics and Dentofacial Orthopedics

October1999
0 month 1 month 3 months 6 months
=y o . SITENO. 3
R. ant. temporal . ; i
i
R. masseter )
b N “ ¢
it Y-RNG (/div)
3 L ant. temporal, Ll ; é ggg:z
i i | 3t seamv
| 4 500rV
4 L masseter ! P 5:  50omV
| R.ant. (empora{L/ : ' s: ggg}‘g
: )
e e A L oL
! | H 8: 50omv
9
R. masseter \
=
L. ant. temporal ‘W —
T | w
A L. masseter 1\ | e Foor sv1H
8 1 s/div 1 s/div 1 8/div L;RECORD
! | ¢ ! ! ! 3 mlonth 6 months
0 mo‘mh i 1 month $ m

i i

W,\M. fofly F\] ”“f{l’

;LR masscter RTINS

{ i
L. ant. temporal

4 b mamseter | -
‘' R. anl. temporalj|§ "‘W"'““"
\ S~ ; B

T ! | H

|

Nl
i

L. ant. temporal| |

e e mmnzﬂvwrmwm.”"w“' B “'I“'“mm.w T A PO TR rni T
1
I

“ I w Ml}«lﬁwmmﬁ “WWMW MH IPMMHMI ‘|\' ] \Hmll
Nl f“*|la N

SITE NO. |

T

B |\ Lomasserer L FOOT: swnlpH
d 1 T o7dtviR nognokI
[ - JL:RECORD
Eo

Fig 5. A, Representative sections of EMG during maximal voluntary clenching without Twin-block. B,
Representative sections of EMG during maximal voluntary clenching with Twin-block. (A and B, Trac-
ings 1, 2, 3, and 4 represent raw EMGs, and 5, 6, 7, and 8 are integrated EMGs.)

month after fitting the Twin-block, at the end of 3

was computed. For saliva swallowing and maximal

months, and at the end of 6 months. Each of the record- clenching, the measurements of the EMG amplitude

ings were done during postural mandibular position,

swallowing of saliva, and maximum voluntary clench-
ing in the intercuspal position (Figs 4 and 5).

were made on the integrated signal called the maximal
integrated EMG activity. The integrated EMG value
was obtained by measuring the maximum height

EMG was recorded on heat sensitive paper and the (epoque) of the signal from the baseline in millimeters
electromyograms obtained were analyzed. For the and then multiplying by the calibration factor to obtain

muscle activity during postural mandibular position,
the method used by Moll€ and Stavridi and

Ahlgrer?®-3lwas used. A section of the recording of the
direct EMG signals where the activity in all channels

the absolute value in microvolts. The mean of all
epoque values measured in each interference pattern
for each swallow and clench was obtained.

All measurements were made to the nearest 0.01

was steady and minimal over a 5-second period was mm with the digital caliper. The measurements and
taken. Two parallel lines were drawn through the their conversion to microvolts according to the sensi-
majority of the peaks representing the average peak-to- tivities used for the various functional activities
peak amplitude. The distance between them was mea-recorded were carried out manually. The same operator

sured with a digital caliper (Mitutoyo, Japan) on 3 dif-

made all recordings. Friedman two-way nonparametric

ferent locations, and the mean of these measurementsanalysis of variance was used to evaluate the change in
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Table I. Mean and SD (iquV) values of the muscle activity in the postural position of the mandible without the Twin-

block appliance (n = 10)

EMG recordings

Muscle (1) 0 month (2) 1 month (3) months (4) 6 months Difference P
Anterior temporalis 10.27 +5.49 12.31+9.34 13.67 +8.17 16.06 + 8.06 NS
Masseter 9.55 +4.89 12.75 +9.54 12.53 +6.59 13.37 £6.20 NS

NS, Not significant.

Table 1. Mean and SD (iuV) values of the muscle activity in the postural position of the mandible with the Twin-

block appliance (n = 10)

EMG recordings

Muscle (1) 0 month (2) 1 month (3) months (4) 6 months Difference P
Anterior temporalis 8.52 + 3.20 12.03 +9.18 10.81 +5.59 12.98 + 5.67 NS
Masseter 8.71 +3.38 11.24 £5.62 11.69 * 3.50 13.88 +6.21 1vs 2*
1vs 3*
1vs 4*

NS, Not significant.
*P < .05.

Table 1. Mean and SD (iuV) values of the muscle activity during saliva swallowing without the Twin-block appli-

ance (n = 10)

EMG recordings

Muscle (1) 0 month (2) 1 month (3) months (4) 6 months Difference P
Anterior temporalis 59.05 + 38.50 55.00 £ 10.18 77.31 £43.28 67.93 £ 26.25 NS
Masseter 67.02 + 39.87 44,61 +17.10 80.28 + 46.43 72.82 +41.68 NS

NS, Not significant.

EMG activity over the 6-month observation period.

Multiple range tests were used to determine the change

in EMG activity at different time intervals. Pairéd
tests were done to compare EMG activity without and
with the Twin-block appliance in the mouth at each
recording.

RESULTS
Muscle Activity During Postural Position of
Mandible

The mean anterior temporalis EMG activity
increased numerically from 0 to 6 months both without
and with Twin-block, however, this increase was statis-
tically not significant (Tables | and Il). There was also
no statistically significant difference between the EMG
activity of masseter muscles without or with the Twin-
block in the mouth in all the recordings. The mean
masseter activity, both without and with a Twin-block
showed a steady ris€ k€ .05), from the start up to the
6 month recording session.

Muscle Activity During Saliva Swallowing

No significant difference in muscle activity was
found with or without Twin-block at any of the 4 reg-
istrations in both anterior temporal and masseter mus-
cles (Tables Il and 1V). The temporalis activity
between the 4 registrations followed no definite pattern
of increase or decrease without Twin-block. The activ-
ity with Twin-block, although increased progressively
from the start up to 6 months, was statistically not sig-
nificant. The mean masseter activity with Twin-block
increased numerically on progressing from the start to
the end of 6 months, but the difference in values
between the recordings was statistically not significant.

Muscle Activity During Maximal Voluntary Clenching

The mean EMG values of anterior temporalis mus-
cle with Twin-block in the mouth during clenching
showed a variable pattern from the start of the treat-
ment until the end of the 6 month observation period.
However, the masseter muscle showed a definite
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Table IV. Mean and SD (iuV) values of the muscle activity during saliva swallowing with the Twin-block appliance
(n=10)

EMG recordings

Muscle (1) 0 month (2) 1 month (3) months (4) 6 months Difference P
Anterior temporalis 37.58 £16.92 65.32 £+ 61.13 66.53 £ 42.96 82.17 £ 66.62 NS
Masseter 63.01 £ 51.00 76.38 £ 92.05 82.86 £ 82.05 121.14 +117.21 NS

NS, Not significant.

Table V. Mean and SD (inV) values of the muscle activity during maximal voluntary clenching without the Twin-
block appliance (n = 10)

EMG recordings

Muscle (1) 0 month (2) 1 month (3) months (4) 6 months Difference P
Anterior temporalis 322.91 + 200.59 233.04 + 113.56 280.82 +141.30 320.45 + 298.03 NS
Masseter 358.92 +412.82 303.41 + 349.28 240.74 + 245.58 343.44 + 283.66 NS

NS, Not significant.

Table VI. Mean and SD (iuV) values of the muscle activity during maximal voluntary clenching with the Twin-block
appliance (n = 10)

EMG recordings

Muscle (1) 0 month (2) 1 month (3) months (4) 6 months Difference P
Anterior temporalis 226.83 + 161.02 292.95 + 224.18 412.75 + 259.68 395.49 + 198.44 NS
Masseter 246.22 + 284.83 413.28 +489.14 549.71 + 431.17 633.33 + 448.68 1vs 3*
1 vs 4**
2 vs 3*
2 vs 4**
NS, Not significant.
*P < .05.
** P < 01

response of a progressive increase in the activity at  The present study was conducted on active protru-
each recording session. The differences were signifi- sion achieved with a Twin-block appliance, which
cant statistically® < .01) (Tables V and VI). allows for full-time wear. In this study, we chose to
record the EMG activity after 1, 3, and 6 months of
treatment. One month was chosen because neuromus-
The mode of action of functional appliance therapy cular changes might occur earlier than the morphologic
has been linked to neuromuscular and skeletal adapta-changes; 3 months was selected because a positional
tions to altered function in the orofacial regiofft response of the mandible is often noted at this time
McNamara and Carlsor?34 investigations indicated ~ with functional appliance treatment; and 6 months
that modification of functional position of the mandible because some children have a late response. The find-
results in an immediate alteration of the neuromuscular ings over the 6 month observation period are being dis-
activity of the orofacial muscles, particularly notice- cussed in the light of changes seen during different
able in the lateral pterygoid muscles. It was concluded functional activities both with and without the appli-
that as skeletal adaptations occur, the need for com- ance in the mouth.
pensatory muscle function is reduced. Several investi- Insertion of the Twin-block appliance in the mouth
gations have been carried out to correlate the timing of caused a change in the EMG pattern of both the ante-
the appearance and disappearance of altered functionarior temporalis and masseter muscles during the 6
patterns to the rate and extent of skeletal and dental months observation period. Both the muscles were
adaptationg5:18.20.22,23,32 stimulated; however, the masseter showed a more def-

DISCUSSION
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inite pattern of change. Although the temporalis did
show a trend toward increase in activity, this was not
statistically significant. The masseter activity increased
during postural rest position and clenching, whereas
during the act of swallowing there was no change in
EMG activity.

There was no change in the postural activity of
anterior temporalis immediately on insertion of the
appliance, which is in agreement with Ahlgtén
whereby the “rest” activity of temporalis with the acti-

Aggarwal et al411

the results of Ahlgre¥¥ who reported a decrease in
electrical activity during biting contractions in the
anterior temporalis muscles in 82% of the cases and a
decrease in masseter in 59% of the cases immediately
after insertion of activator. Alternatively, it can be
accounted for because of the relative inexperience with
the wear of the Twin-block appliance and apprehension
of soft tissue damage and breakage.

In our study, the anterior temporalis activity with-
out Twin-block showed a decrease from the initial

vator inserted was the same as that without. During the recording to the second recording within 1 month and

6 month period, the values at each recording were
higher with the appliance than without, presumably the
result of the reciprocal innervation of the retractor mus-
cles in protruded mandibular movements. These find-
ings are in agreement with Moyets,Carls6o34
Latif,3> and Ralston and Lib&f The mean masseter
activity with Twin-block increased gradually, progress-
ing through the 4 recording sessions both with and
without appliance. However, the values with the Twin-
block in the mouth showed a statistically significant
increase. During the recording of postural activity with
Twin-block, the child was asked to close the mouth
according to the bite registration position of the

thereafter a steady increase at the 3 month and 6 month
recordings. This temporary drop from 0 month to 1
month can be attributed to the children’s tension and
anxiety at their first confrontation with the recording
procedure. Hence, our baseline for subsequent compar-
ison may be too high. The possibility of a neuromus-
cular adaptation in a short span of less than a month
seems to be unlikely. When the subjects had become
used to the appliance after 3 and 6 months, greater
activity was exerted during maximal bite. A mild
increase that was not significant can be attributed to the
slowly adapting receptors in the tendon organs that are
not stimulated enough to cause inhibition to the gener-

inclines. The increased postural activity of the masseter ation of further tension during maximal clenching. Our
is explained as a balancing contraction as a result of thefindings are similar to the results of Ingervall and Bit-
protrusion of the mandible imposed by the Twin-block. sani$®whereby an increase in clenching activity with-
These findings are in confirmation with the anatomic out appliance occurred from 1 month onward until the
functions of the masseter, which plays a dominant role end of 6 months.
in elevation when the mandible is protracted. These The mean EMG activity of the anterior temporalis
results partly confirm Andrésen’s original hypothesis and masseter was higher with the Twin-block appliance
that in Class Il treatment with an activator, the protrac- than without at the 3 month recording. This difference
tor muscles are stimulated, but disagree with the opin- was prominently seen in both right and left sides. At
ion that the retracting muscles are inhibited. Our find- the end of 6 months, masseter activity without Twin-
ings also agree with Eschlet’seport of increased block increased approximately to pretreatment values,
muscle activity in both the anterior temporalis and the though remaining significantly lower than values with
masseter muscles as a response to Twin-block treat-the Twin-block in the mouth. These observations cor-
ment. Though the anterior temporalis activity did not roborate the previous findings of Pancherz and Ane-
change significantly, a definite trend toward increase in hus-Panchef? and Ingervall and Bitsanf$, who
numeric values was observed between 1 recording ses-reported decreased masseter activity during maximal
sion and the next. voluntary clenching after 3 months of treatment and
Muscle activity during maximal voluntary clench-  attributed it to occlusal instability and/or lack of
ing immediately on insertion of the Twin-block appli- occlusal contacts of teeth in the posterior segments,
ance in the mouth was lower in both anterior temporalis occurring during bite jumping with Herbst appliance
and masseter than without the appliance. This can be and activator, respectively.

accounted for by the fact that when the muscle is
lengthened and isometrically contracted, the EMG
activity falls, although the tension is greater. This is in
accordance with the active muscle activity in the iso-
metric length-tension cun®&. This can also be inter-
preted as an effect of reciprocal innervatibthe tem-
poralis muscle being an antagonistic muscle to a
protrusive movement of the mandible. This agrees with

The 3 month registration appears crucial for ana-
lyzing the neuromuscular changes occurring with func-
tional appliance treatment, indicating a strong possibil-
ity that sagittal repositioning of a retruded mandible in
Class Il Division 1 cases takes place approximately
within 3 months of initiating functional appliance treat-
ment. The occlusal instability caused by changed tooth
position and intermaxillary relations brought about by
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treatment is reflected in a reduced EMG activity of difference in masseter activity during clenching with or
masseter muscle during maximal clenching. A stable without the oral screen activator in the mouth.
occlusion has been shown to be a prerequisite for max-
imal muscle activity during biting. Muscle activity dur-
ing clenching decreases with lessening numbers of pos-  No significant increase or decrease in EMG activity
terior teeth in contact and drops dramatically when during saliva swallowing was found, without or with
only the incisors are in contact. When clenching in the Twin-block throughout the 6-month observation
intercuspal position is directed anteriorly (as with period, in either anterior temporal or masseter muscles.
clenching with the Twin-block), the superficial mas- The mean masseter activity during swallowing
seter muscles attain maximal activifylt has been increased numerically from the start to the end of the 6
found that during biting in the maximal occlusion a months, but the difference in values between the
vast number of mechanoreceptors, located in the peri- recordings was not significant statistically.
odontal ligaments of the posterior teeth are activited. Great individual variation of the muscle activity
This number is probably decreased in the incisor edge- was seen during swallowing both with and without
to-edge position, whereby antagonistic tooth contacts Twin-block in the mouth. Ahlgretf Findlay and Kil-
are restricted to a few anteriorly located teeth with patrick*2 reported similar findings. Miralles et #,0n
Twin-block treatment. the other hand, found higher swallowing activity with

In our study, the subjects were in the active phase of the activator especially in the masseter and proposed
Twin-block therapy at the end of 3 months, and an that it could be a result of better mandible stabilization
improvement in sagittal discrepancy was apparently and the increase of occlusal contact area, thereby caus-
observed through a change in molar relation from Class ing the muscular force to be distributed over a higher

Muscle Activity During Saliva Swallowing

Il to at least half cusp Class Il in all of the patients,
leaving the posterior teeth out of occlusion. Thus, the
decrease in masseter activity during clenching without
twin block can be attributed to a lack of, or diminished
number of occlusal contacts, at the end of 3 months.
With the Twin-block inserted in the mouth, masseter
activity was observed to be quite high, possibly
because the Twin-block provided the necessary inte-
rocclusal contacts and provided better stabilization of
the mandible. By the end of 6 months, with progress of
treatment, a better mandible stabilization and an
increase of occlusal contact area occurred; this distrib-
uted the occlusal load of clenching over a larger peri-
odontal area, and a significant increase in clenching
activity occurred.

In this study, mean masseter activity during maxi-
mal clenching with Twin-block showed a progressive
increase from the initial recording to the 1 month, 3

periodontal area and diminishing jaw elevator muscle
inhibition by periodontal mechanoreceptors. Swallow-
ing saliva on command is a very commonly used exper-
imental procedure to evaluate muscle function often
referred to as “empty swallowing.” During the course
of our study, it was frequently the most difficult record-
ing to achieve. A limitation of the procedure is that it
depends largely on how much effort is exerted during
the exercise. During natural “reflex” swallowing, the
effort is less. Miralles et 8 and Ahlgred® and
Stavridi and Ahlgre# found considerable increase in
swallowing EMG activity with an activator in the
mouth; they explained it as being the result of a greater
flow of saliva caused by the introduction of an insolu-
ble material in the mouth. The results of this study do
not agree with the previous findings.

In our study, the construction bite height of the
Twin-block was within the limits of the patients’ free-

month, and 6 month recording sessions. The increaseway space. The proponents of this method believe that

was highly significant statistically. Our findings are in

such an appliance increases the frequency of reflex

accordance with the results obtained by Pancherz andcontractions in the masticatory musgfe*3Moreover,

Anehus-Panchef2with respect to increase in masseter
EMG activity exceeding pretreatment values, after 6
months of Herbst treatment. The findings of this study
do not support the results reported by Miralles &t al
who found no statistically significant difference in
EMG activity during maximal voluntary contractions
with or without an activator. Ingervall and Bitsaifis
found a slight decrease in masseter activity with the
activator in the mouth, as AhlgrEidid in 59% of the

the appliances were fabricated with heat-cured acrylic
resin to help obtain force levels required to be gener-
ated in isometric contractions. Because the inclined
planes of the Twin-block keep the mandible in a pro-

trusive posture constantly, the appliance does not per-
mit shortening of the elevators and the muscle fibers
develop a higher tension during posture and clenching.
This uninterrupted stretch on the muscle spindles leads
to a repeated stimulation of the stretch receptors. We

cases. The results of this study also contrast with thosegained excellent cooperation in terms of full-time

of Stavridi and Ahlgre# who reported no significant

appliance wear. Thus, we can attribute the increased
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EMG activity to active muscle contractions and not activity during postural position increased signifi-
purely because of passive stretching. We can presumecantly, progressing from the start to the first, third, and
that the clenching exercises with the Twin-block and sixth months of treatment, indicating neuromuscular
the lengthening of the masseter stimulated the muscle adaptations to the altered posture of the mandible. The
spindles, leading to enhanced reflex contractions and most significant change occurred in the EMG activity
increased EMG activity. of the masseter muscle during maximal voluntary
Clark?” observed the clinical response after fitting clenching, which increased from the start to the end of
the Twin-block appliance during the active phase 6 months. Significant changes in EMG activity were
closely analogous to changes observed and reported inobserved at the end of 3 months of the treatment, which
animal experiments with fixed inclined planes. Within was concomitant with a clinical improvement seen in
a few days of fitting the appliances, the position of sagittal jaw relationship.
muscle balance is altered so that it becomes painful for ~ The increased EMG activity during posture and
the patient to retract the mandible. This has been maximal voluntary clenching supports active reflex
described as the “pterygoid response” by McNaRfara contractions (motor unit stimulation) to play a domi-
or the formation of a “tension zone” distal to the nant role in the neuromuscular changes with Twin-
condyle by Harvold.lt is rare for such a response to be block treatment and not passive tension due to vis-

observed with functional appliances that are not worn coelasticity of muscles.

full time. The muscle response findings with Twin-
block, which is a 24-hour wear appliance, are not in
agreement with the EMG
authorst®:18.30.32.38yhereby no significant change in
muscle activity, with or without appliances, was found

with splint-like activator or its modifications, meant for L

intermittent wear. 2
From the significant increase in EMG activity of
masseter and numeric increase in activity of anterior

temporal muscles in our study, we deduce that active 4

contraction of muscles plays a more important role in g

ated with viscoelastic properties of soft tissues unlike
the activator. This increase in postural EMG activity

may reflect an adaptation to a new mandibular position ¢

. Selmer-Olsen R. En Kritisk betraktning over “Det norske system.” Nor Tannlaegefor

during the active phase of treatment with Twin-block.
The muscle activity in this study was examined
only in the initial stage of the treatment with Twin-
block. All subjects were in the active phase of sagittal
correction by the end of 6 months wherein there were

unbalanced and reduced number of occlusal contacts in ™
the posterior dental arch segments. The Twin-block 14

15. Witt E. Investigations into orthodontic forces of different appliances. Trans Eur

appliance had presumably imposed alterations in the

neuromuscular region in the treated subjects, and a 16
complete neuromuscular adaptation had not occurred 4,

as seen through the difference in EMG values without
and with the Twin-block appliance in mouth, even at
the end of 6 months. A 6 month observation period may
not be lengthy enough to draw definite conclusions.

The possibility of adaptation effects later with Twin- ;(1)
block treatment is an important factor. '
CONCLUSIONS 22.

A definite muscle response of anterior temporalis 23
and masseter muscles to the Twin-block functional ,,

appliance treatment was observed. The mean massete

11.

12.

We thank Dr Sanjay Sood, Department of Physiol-

research of several ogy, for his help in taking the EMG records.
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