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INTRODUCTION

The occlusion had to be considered in the general
context of the global physiological balance of
the individual, it is the visible and tangible

expression of the muscular, articular, neurological and
psychological behaviour of the patient1.

Thus dysfunction of one component of this complex
system frequently affects other components of the
craniomandibular system as well as adjacent systems.2,3

Recent works assessed the influence of dental occlu-
sion on the masticatory muscle system,4,5 on the head
posture6,7 and on human body functions.8-10

Recently some Authors showed the relationship
between visual focusing and dental occlusion, others
between visual eye dominance and mandibular devia-
tion associated with head posture.11,12

The ocular receptor and the stomatognatic one,
particularly, are connected in an anatomic and physio-
logic way. Vision plays a major role in the multisensory
process of postural stabilization and ophthalmologic
causes can be related to abnormal head posture.13

The eye position in the orbit was controlled by
ocular nuclei. They receive afferences from vestibular
nuclei and send fibres to nuclei which control neck and
head movements. The ocular proprioceptive afferences
have the same sub cortical stations in which vestibular
stimuli arrive. These centres correspond to the main
site of tonic-postural regulation: cerebellum,14-16

midbrain reticular formation, superior colliculus,17-19

oculomotor nuclei,20 vestibular nuclei.21

Ocular proprioceptive receptores22-24 moreover, send
afferences to trigeminal and cuneate nuclei,25 in the
same sites arrive stomatognatic proprioceptions and
deep and superficial neck muscle proprioceptions.26,27

Some important encephalic nuclei (oculomotor nuclei,
vestibular nuclei, trigeminal nuclei, accessorial nerve
nucleus), are connected to each other through the
medial longitudinal fasciculus. This is an association
fasciculus that should give an anatomic support to the
ocular-cephalic-gyro reflexes and to collic-vestibular-
visual interactions.

Other studies showed the relation between
mandibular posture and visual focusing modifica-
tion.28,29 Head and neck postures also depend on muscle
tonic state and they are connected to extraocular
muscles. Many authors believed in the irrefutable role
of the head and neck posture in the mandibular
position.12,30-35
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The head posture appears to have the most signifi-
cant and immediate effect on mandibular postural rest
position.36 Thompson37 and Brodie31 stated that the
pattern of the head of the individual is laid down before
the third month of post-natal life and the mandible
assumed its pre-ordained relation with the rest of face
and head, long before any teeth have erupted.

The purpose of this study was to attempt to objec-
tively show, the link between mandibular deviation and
the general muscle structure, particularly the muscles
responsible for ocular motility.

MATERIALS AND METHODS
Four hundred and seventy-six patients referred
consecutively for pediatric dental care (interceptive
orthodontic and/or dental routine care) at the Paedia-
tric Centre of University of L’Aquila, over period of
four years were assessed. One hundred and seventy
presented clinical characteristics of mandibular devia-
tion. Among them sixty (the study group) presented
functional mandibular deviation diagnosed according
to the use of a clinical examination, with frontal and
basal tele-radiographs. These sixty children (36 males
and 24 females) aged from 4 to 11 years (mean age 7
years) had no cross-bite and had mandibular functional
deviation.

Ethnic group of these subjects could be identified as
Italian and the social economic state were the same. In
fact by the demographic information of the subjects of
the study the middle monthly family income in EURO
were 1000.00 to 2000.00.

Subjects with functional mandibular deviation were
chosen according to the following features: at clinical
examination deviated chin from mid-sagittal plane
(recognized by perpendicular line to horizontal bipupil-
lary and bicommissural lines); at intraoral examination
the lack of alignment of upper and lower labial frena,
interincisive lines and molars/canine classes asymme-
tries; at functional examination the presence of deviation
of incisor midline in maximal intercuspation, in centric
relation and in rest position, deviation during mandibu-
lar opening and noise and tenderness referred to TMJ.

At-frontal tele-radiograph taken with the mouth
open, the mandibular deviation at rest is confirmed as
the symmetry of maxillary and mandibular structures; -
at basal tele-radiograph it was confirmed the maxillary
and mandibular incisor midlines deviation; it also
studied mandibular and maxillary symmetry relative to
the cranial base.

The sixty children, chosen for the control group, were
selected through the pair matching procedures among
subjects attending pediatric dental care and without
mandibular deviation, so that each child of study group
had a matching gender and age case control.

Subjects of both study and control groups were
submitted to ophtalmologist for evaluation by the
same operator, who tested ocular convergence with

two convergences tests. The first one evaluated the
distances (centimetres) of the convergence near point.
This test uses a luminous stick,38 which is slowly
approximated, on both eye’s plane, until the base of
the nose. In normal subjects the convergence of both
eyes could be harmonious, symmetric and simulta-
neous until this point. A convergence between 3-4 cm
has been considered as normal, between 5-7 cm as
sufficient and (7 as insufficient. The second test
assessed the fusional convergence by Berens’ prisms.
For this test a punctual light source produced with a
calibrated torch lamp and Berens’ prismatic bars is
used. The Berens’ prismatic bars appeared as a series
of prisms of growing strength joined side by side. The
incident ray, issued from the object, is deviated
towards the base of the prism, so that the image of the
object is exteriorized towards the top of the prism.
The diagnostic examination consisted of measuring
the angle of deviation and then finding the angle
formed by the two visual axes or the objective angle.39

The ocular convergence was estimated if greater
than 25 diottries as normal, if between 18-25 as
sufficient and if below 18 diottries as insufficient.

The data have been computerized and SPSS/PC
packages have been used for statistical analysis. The
chi-square test has been used to check the correlation
between mandibular deviation and convergence
defects.A <0.05 significance level was assumed for each
comparison.

RESULTS
Among sixty children with positional mandibular
deviation thirty-eight subjects (63.0 %) showed a com-
promised convergence.

They were tested by two examinations. The conver-
gence test (Table 1) showed 14 patients (23.0%)
grouped in the category “5-7 cm” grade and 24 (40.0%)
in “>7 cm” grade. The Berens prismatic test (Table 2)
showed 10 subjects (16.4%) graded in the category
“<18 diottries” grade and 28 (46.6%) in the “18-25
diottries” grade.

In the sixty subjects of control-group the same tests
gave a different percentages; only eleven subjects in
fact (18.0%) showed a compromised convergence:
3 (8.0%) grouped in the category “5-7 cm” grade and 8
(10.0%) in the “>7cm” grade.

These results appeared very interesting and a highly
significant association (p<0.0001) was found between
mandibular deviation and visual focusing compromise
measured by the tests.

DISCUSSION
In our experimental study, among sixty patients show-
ing positional mandibular deviation, thirty-eight
(63.0%) of them showed ocular convergence defects
(OCD) and only twenty-two (27.0%) had a normal
ocular convergence .
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In order to explain why patients have either conver-
gence defects or positional deviation with compromise
of head and shoulder posture, we have to consider
ocular-vestibular reflexes and proprioceptors of the
muscles of the neck.

Proprioception messages coming from the muscles
of the neck are integrated in the central nervous system
and they contribute to control the balance and body
orientation in the space-time surrounding it.39 

All these inputs come from a high number of mus-
cular spindles, which have a main role in the neck pro-
prioception, related to articular cervical receptors.40

The relation between the vestibular system and the
proprioceptive cervical systems which help to control
postural and eye movements, is well known.41

Several anatomic studies 42 confirm how the afferent
proprioception from the neck controls the posture, the
head position and the ocular movements. In fact we
have seen that centripetal impulses from the muscles
of the neck proprioceptors cooperate with the
labyrinthal impulses to promote the oculomotor mus-
cular activity through the cervical-vestibular-ocular
reflex.43 The latter consists of generating ocular
reflexes movements provoked through the cervical
proprioceptors stimulation.

Furthermore, neck and extraocular muscles proprio-
ceptions related to the cuneate nucleus, determine the
gaze direction. The latter controls the balance of the
tonic postural system.

Our research shows a high percentage of convergence
alteration among patients with positional mandibular
deviation. These studies show how the eyes influence on
the head, neck and shoulders posture (vestibular-ocular
interactions) can be associated with the occlusion
modification. This suggests a neuro-muscular approach
to analyse those subjects.

CONCLUSION
The results of this study seem to show that patients
with functional mandibular deviation suffer ocular
convergence defects more than normal individuals.
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