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Abstract

Background: identification of the mandibular movement rangeisan important procedurein the evaluation
of the stomatognathic system. However, there are few studiesin children that focus on normal parameters
or abnormalities. Aim: to determine the average range of mandibular movements in Brazilian children
aged 6 to 12 years; to verify the difference between genders, in each age group, and between the different
age groups: 6-8 years; 8.1-10 years, and 10.1-12 years. Method: participants of the study were 240
healthy children selected among regular students from local schools of S&o Paulo State. The maximum
mandibular opening, lateral excursion and protrusive movements, and deviation of the medium line, if
present, were measured using a digital caliper. Student T test, Analysis of variance and Tukey test were
considered significant for p < 0.05. Results: the mean values observed in the studied sample were:
44.51mm for maximum mandibular opening; 7.71lmm for lateral excursion to the right; 7.92mm for
lateral excursion to the left; 7.45mm for protrusive movements. No statistical difference was observed
between genders. There was a gradual increase in the range of mandibular movements, with significant
differences mainly between the ages of 6-8 years and 10.1-12 years. Conclusion: during childhood the
range of mandibular movementsincreases. Age should be considered in thisanalysisfor agreater precision
in the diagnosis.

Key Words: Stomatognathic System; Range of Motion; Child; Diagnosis.

Resumo

Tema: a determinagdo dos limites de movimentos mandibulares € um importante procedimento na
avaliagdo do estado funcional do sistema estomatognéti co, porém poucos sdo os estudos que focalizam os
parémetros de normalidade ou desvios em criangas. Objetivos: definir as médias dos|imites de movimentos
mandibularesem criangasbrasileiras de 6 a 12 anos de idade; verificar diferencas entre os géneros, em cada
faixa etéria, e entre as faixas etéria de 6 a 8 anos, 8:1 a 10 anos e 10:1 a 12 anos de idade. Método:
participaram 240 criangas, escolares do interior do Estado de Sao Paulo. Com o auxilio de um pagquimetro
digital foram mensuradas améaximaaberturamandibular, aprotrusdo, aexcursdo |ateral direitae esquerda
e odesvio dalinhamédia, quando presente. O teste T Student, a Andlise de variancia e o pos-teste Tukey
foram considerados significantes para p < 0,05. Resultados: as médias das medidas da amostra foram:
maxima abertura mandibular 44,51 mm, excursao lateral direita 7,71mm, excursdo lateral esquerda 7,92
mm e aprotrusdo 7,45 mm. N&o houve diferenca estatistica entre os géneros. Houve aumento gradual nos
limites dos movimentos mandibulares com o aumento da faixa etéria, com diferengas significantes
principalmente entre as faixas etérias de 6 - 8 anos e 10:1-12 anos. Conclusdo: durante a infancia os
limites de movimentos mandibul ares aumentam e aidade deve ser consideradanaandlise desses dados para
maior precisdo no diagndstico.

Palavras-Chave: Sistema Estomatognatico; Amplitude de Movimento Articular; Crianga; Diagndstico.

Machado BCZ, Medeiros APM , Felicio CM. Mandibular movement range in children (original title: Limites de movimentos mandibulares em criangas). Pré-Fono
Revista de Atualizagdo Cientifica. 2009 jul-set;21(3):189-94.

189



I ntroduction

In the assessment of the functional status of
the stomatognathi ¢ system the determination of the
mandibular movement range is an important
procedure (1) since reduced movements have been
considered to be clinical signsin the diagnosis of
problems affecting or related to the orofacial
system, among them temporomandibul ar disorders
(TMD) (2-6) and neurogenic disorders (7).

There is a great demand for clinical speech
therapy for children aged six to 12 years, but normal
dataregarding maximum mandibular opening, lateral
excursion and protrusion in children are scarce both
in the internationa (3,8-10) and in the Brazilian
(1,6,11) literature.

In addition, there is controversy about the
relationship between mandibular range of
movements and thefollowing variables: gender, age,
body height, facial morphology, gonial angle,
mandibular ramus|ength, angle of mouth opening,
neuromotor development, and circulatory disorders
(39,11-20).

The objectives of the present study were to
define the mean mandibular range of movements
of Brazilian children aged 6 to 12 years, to determine
gender differences in each age range and
differencesbetweenthe 6-8, 8.1-10 and 10.1-12 year
ranges in order to define normality parameters.

Method

The study was approved by the Human
Research Ethics Committee of the University
Hospital, Faculty of Medicine of Ribeir&o Preto,
University of Sdo Paulo (HCFMRP-USP), Process
HCRP n° 89/2007, and all persons responsible for
the children gave written informed consent to
participate in the study.

Subjects

A total of 240 children aged 6 to 12 years from
municipal schools participated in the study. Children
presenting signsand symptoms of TMD, ahistory of
facid traumaand of head and neck surgery, children
wearing braces, children with neurologica disorders
and craniofacia deformitiesor systemic diseaseswere
excluded from the study.

Subjects were selected using the validated
protocol for multiprofessional centers for the
determination of signs and symptoms of TMD
(ProTMDmulti) (21) (enclosed), which permits to
differentiate between asymptomatic and TMD
subjects (22). The protocol was complemented with
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information provided by the child, the family and
school staff, and with observation during the
evauation of mandibular movements.

The sample was divided into three groups
according to age range, asfollows:

- Group | (6 to 8 years of age) consisting of 89
children, 44 girlsand 45 boys,

- Groupl1 (8.1to 12 years) consisting of 79 children,
38 girlsand 41 boys, and

- Group 11 (10.1to 12 yearsof age) consisting of 72
children, 45 girlsand 27 boys.

The sample was also subdivided into gender: male
(M) andfemae(F).

Procedure

A history was taken with the children and the
persons responsible for them in order to obtain the
information needed for the study, such as
identification, age, developmental data, health, and
signs and symptoms of TMD.

During the session for evaluation, the subjects
sat in a chair with a back support, with their feet
resting on thefloor. With theaid of adigital Mitutoyo
pachymeter - Series 500 - Absolute Coolant Proof
1P66, with 0.01 repeatability and + 0.02 mm accuracy,
positioned on point zero at each new measurement,
mandibular movementswere measured asfollows:

- maximum mandibular opening: the distance
between the incisal ridge of the upper and lower
incisors was considered during maximum mouth
opening up to the painless limit, plus the
measurement of vertical overbite;

- protrusion: with the teeth in occlusion, the
distance from the vestibular surface of the lower
incisors to the incisal ridge of the upper incisors
was measured. The subject was then asked to
protrude hismandible by diding it long themaxilla
and the horizontal distance from the vestibular
surface of the upper incisorsto the incisal ridge of
thelower incisorswas measured. The sum resulted
in the measure of mandibular protrusion;

- laterality: the subject was asked to perform
maximum dislocation of the mandible to the right
and the horizontal distance between the line that
passes through the upper central incisors and the
lower central incisors or between the lip frenawas
measured. The same procedure was used to
measure | eft lateral excursion (23).

The measurements were made by a previously
trained examiner with 0.98 test-retest reliability
determined in aprevious study. A second examiner

Machado et al.
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re-evaluated 20% of the subjects selected at
random. According to the split-half test, inter-
examiner reliability washigh (0.91) and correlation
was0.83.

Data analysis

Data were analyzed by descriptive statistics for
the definition of the means, standard deviations and
confidence limits regarding the mandibular range of
movements. Theparametrictest one-way ANOVAwas
used to anayze the gender and age range variables,
followed by the Tukey post-test to determine
differencesbetween groups. Thelevd of significance
wasset at 0.05inal anayses.

Results

The mean measures for the sample as a whole
were: maximum mandibular opening, 44.51 mm,; right

lateral excursion; 7.712.mm, | eft lateral excursion, 7.92
mm, and protrusion, 7.45 mm.

There was no significant difference between
malesand females (p> 0.05) for the same agerange.
The mean values, standard deviations and
confidence intervals of the measures (in mm)
according to age range and gender are given in
Tablel.

Considering the lack of difference between
genders, the groups were compared according to age
range. There was a significant difference in the
measures of maximum mandibular opening and
protrusion between Groupsl, 11 and I11, withthemean
for Group 11 being higher than the mean for Group |
andlower thanthemeanfor Group 111. Themeasure of
rightlateral excursonwassgnificantly lower for Group
| comparedto Group 11 (p <0.05). The mean values,
sandard deviations and confidence intervals of the
measures (in mm) according to age range and to the
results of group comparisonsare givenin Table 2.

TABLE 1. Means, standard deviation and confidence interval according to age and gender.

Groups Age MMO RLE [LE Pt
IF Mean+ SD 659+ 0.50 4256+58 7.13+284 779+ 251 6.33+2.56
%% Cl 408-48.3 63-8.0 7086 56-7.1
IM Mean+ SD 658+ 0.50 4083+ 6.30 7.23+270 761+2.69 6.40 +2.58
%% Cl 389-42.7 64-8.0 6.8-8.4 56-7.2
IIF Mean+ SD 861+0.50 4512+ 583 6.98+2.39 794+2.5 7.28+2.04
%% Cl 432-47.0 62-7.8 7.1-88 6.6-7.9
1M Mean+ SD 859+ 0.50 4518 + 469 855 +217 83125 7.9+1.89
%% Cl 437-26.7 7992 759.1 74-86
1= Mean+ SD 11.33+0.80 4731+ 582 802+ 194 828+2.75 863+ 154
%% Cl 456-49.1 7486 759.1 82-9.1
M Mean+ SD 1093+0.92 4762+ 641 8.80+249 7474334 854+ 2.06
%% Cl 451-50.2 7898 6.1-8.8 7.7-94
Pvalue 0.000 0.003 0683 0.000

F: female, M: male, MMO: maximum mandibular opening, RLE: right lateral excursion, LLE: left lateral excursion, Pt: protrusion.

ANOVA with one variation factor.

TABLE 2. Means, standard deviations, and confidence intervals according to age and group comparison.

Groups Age MMO RLE LLE Pt

[ Meant SD 6.58 £ 0.50 41.69°+6.09 7.18°+276 7.70°%+ 259 6.37%+2.56
95%Cl - 40.4-430 6.67.8 7.2-82 58-6.9

I Meant SD 8.59 £ 049 45.15°+5.23 779°+2.39 8.13%+ 252 763°+1.9
95%Cl - 44.0-46.3 7383 7.687 7.2-81

11 Meart- SD 11.18+0.86 4743° +601 8.31°+2.18 7.98%+2.98 860°+1.74
95%Cl - 46.0-488 7888 7.387 82-90

valor deP 0.0000 0.0000 0016 0.57 0.0000

MMO: maximum mandibular opening, RLE: right lateral excursion, LLE: left lateral excursion, Pt: protrusion. ANOVA with one variation

factor. Means followed by different superscript letters (a, b, c) differed significantly by the Tukey test (P < 0.05).

Limites de movimentos mandibulares em criangas.
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Discussion

The determination of the means and standard
deviations of the mandibular range of movement
according to age and gender isjustified by the need
for parameters for the diagnosis of disorders
involving the functionality of the stomatognathic
system. Thus, the objective of the present study
was to determine the measures of maximum
mandibular opening, right and left mandibular
excursion and protrusion in Brazilian children aged
6 to 12 years according to age range and gender, as
well as to compare the measures of the groups
divided into three age ranges.

No significant difference was observed between
genders regarding the measure of excursive
mandibular movements, in agreement with previous
studies (3,6,8,24). The measures studied seem to
follow the same tendency of other physical
characterigtics that start to differentiate according
to gender at puberty since gender differences have
been detected in samples of adolescents and adults
(2,20,15,19,20).

Greater amplitude of maximum mandibular
opening, right lateral excursion and protrusion was
observed with increasing age range, corroborating
previousfindings(1,3,8-11). Significant differences
in the measures of left lateral excursion and
protrusion were observed in a recent study on
Brazilian children aged 7-10 and 12-14 years(6).

The measures obtained in the present study were
higher than the means obtained for children aged 1
to 1 and a half years (8) and only the lowest age
range presented means close to those of children
aged 3to 5years(24).

Compared to the measurements obtained for
children of the same age ranges, the present results
agreed with some studies (6,8), but in general were
inferior to other results(3,11). Characteristics of the
children such as weight an height may perhaps
explain the differences in results, but only
Vanderag(3) considered height, which was positively
correlated with the extension of mandibular
movements. Also, theinstrument used in the present
study, which was digital and of high precision, may
have contributed to some differences.
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The increased mandibular range of movement
withincreasing ageranges(3,6,8,11,24) may berelated
to anatomical changes, to the maturation of the
central nervous system, to skeletal growth and to
the maturation of occlusal function and of oral motor
control (25-30).

Clinical evaluation should be based on a very
thorough foundation and therefore normative data
should beinvestigated in different populations. The
measurement of the mandibular range of movements
provided reliable quantitative data as shown by the
intra- and inter-examiner reliability and also by the
agreement of the present data with previously
published ones.

Thus, these measures may be valid for the
diagnosis and clinical control of patients with
orofacial myofunctional disordersand/or TMD, and
as the measurement of the result of myofunctional
therapy aiming at the liberty, symmetry and control
of mandibular movements.

Conclusion
The present study permitted usto concludethat:

- The mean measures of the range of mandibular
motion in the sample studied were: maximum
mandibular opening, 44.51 mm; right lateral
excursion, 7.71 mm; left lateral excursion, 7.92 mm,
and protrusion 7.45 mm;

- There was no difference between genders,

- The maximum mandibular opening and protrusion
measures gradually increased with increasing age
range. Theright laterality measurefollowed the same
tendency but a difference was demonstrated when
the 6-8 and 10-12 year age ranges were compared.

On the basis of these findings, we may suggest
that the mean and standard deviation of mandibular
movement range should be considered according
to agerangein the evaluation of the stomatognathic
system of children.

Machado et al.



Pré-Fono Revista de Atualizagio Cientifica. 2009 jul-set;21(3).

Anexo

Protocol for multi-professional centers for the determination of signs and symptoms of temporomandibular disorders

Name:

PART I. Frequency of signs and symptoms of TMD

Signs and Symptoms

Answer

Location

Yes | No

R

L

[Bilaaa

1) Doyoufed pain on your facia musdes?

2) Doyou fed musclefati gue (tiredness)?

3) Doyou present any noise on your joints?

3.1) Type: Click (...) Crackling “Paper being knead”( )
4) Do you have headaches?

5) Doyou present any audi tory symptoms?

51) Ctalgia

5.2) Sensation aurd fullness? (bl ocked ear)

5.3) Tinnitus ?

6) Doyou fed difficulty to moveyour mouth?

6.1) Difficulty to open your mouth?

6.2) Difficulty to close your mouth?

6.3) Difficulty to yawn?

6.4) Difficulty to chew?

7) Doyoupress or grind your teeth during the night?
7) Doyoupress or grind your teeth during the day?

PART II. Severity of signs and symptoms of TMD. Instructions: please observe what your symptoms feel like in different situations and point
to their severity, scoring from zero to ten. The more severe (strong and frequent) the symptom, the higher the score should be; the less severe,

the lower the number. ZERO (0) = no symptom

TEN (10) = the worse sensation

Tabletoregide ansvaes— Svaity of Signs and Symptoms -

When you wakeup
1) Panon Fecid Muscles 0 1 2 3 4 5 6 7 8 9 10
2) PanonArticulaion (TMJ) 0 1 2 3 4 5 6 7 8 9 10
3) Panonthe Neck 0 1 2 3 4 5 6 7 8 9 10
4) Earache 0 1 2 3 4 5 6 7 8 9 10
5) Tinnitus (buza ng) 0 1 2 3 4 5 6 7 8 9 10
6) Blocked Ears 0 1 2 3 4 5 6 7 8 9 10
7) Tooth Sengtiveness 0 1 2 3 4 5 6 7 8 9 10
8) Naiseof aticulation 0 1 2 3 4 5 6 7 8 9 10
9) Difficulty to chew 0 1 2 3 4 5 6 7 8 9 10

In the sequences, the same questions were repeated for the situations WHILE CHEWING, WHILE SPEAKING and WHILE RESTING (when

resting, without neither speaking nor chewing). Source: Felicio et a (21)

Limites de movimentos mandibulares em criangas.
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