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ABSTRACT

The mandible is a mobile bone, capable of extremely complex movement in which, horizontal ram, especially
the two vertical branches are subject to deformation that may be combined in different ways. Aim Highlighting the
mandibular deformation by medial flexure and comparing it on natural and implanted arches by using a computer
analysis method. Material and method Measurements were performed on a group of 15 volunteers of both sexes
among students of the Faculty of Dental Medicine lasi. Selection criteria included: dental arches integrity (presence
of the wisdom tooth was considered to be optional); aged between 20 and 30and balanced occlusion. The study was
completed by selecting 10 volunteers from a group of 25 patients addressed to Oral Rehabilitation Service, Faculty
of Dentistry, lasi. Patients of both sexes, aged between 25 and 47 years presented different classes of edentulous
maxilla and /or mandible. The impression was performed with silicone impression material of the addition type
(vinilpolisiloxan) with very high viscosity and fast curing (Virtual Putty lvoclar Vivadent-, fast set). Then, there
were 2D scanned using a personal scanner (BENQ SCANNER 5550) at a magnification of 1200% and a resolution
of 600 pixels. Each image was calibrated for 10 mm opening. Using Image Tool software. Results The jaw
displacement, from rest position relative to maximum opening, determined a mandibular arch narrowing up to 1.5
mm. The results vary widely between subjects. The magnitude of the deflections increased with distance from the
foramen. The values obtained so far are similar to those published in the literature. Conclusions Maximum medial
flexure has been determined in the maximum opening of the mouth, intermolars distance being less than 100 um for

implant arches. The values for dental implant arches are lower from those of natural dental arches.
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INTRODUCTION.

Median mandibular flexure (MMF) is
the mandibular deformation characterized by
the property of mandible to flex inward
during opening and protrusion movements
of the jaw with reduction in the width of
mandibular arch. These movements occur in
frontal plane of the mandible and are caused
by contraction of medial pterygoid muscles
1)

Goodking also Heringlake (1973) were
among the first who observed that flexion
occurs in the mandibular premolars and
molars, the degree of deformation being
proportional to the amplitude of mouth
opening. Also, Omar and Wise (1981)
showed that when it is necessary to restore
the integrity of partially edentulous arches,
have

masticatory muscle activity can

significant effects on the congruence
between the prosthetic restoration and the
odontal- periodontal support (2, 3).

Median
mechanism (MMF) has been explained by

different

mandibular flexure

etiological mechanism -
contraction of the two pterygoid muscles:
internal (medial) and external (lateral), but
having the same effect: the mandible flexes
around the mandibular symphysis with
medial pull on the mandibular condyles and
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sagittal movement of the posterior segments
(4-8).

Internal pterygoid muscles due to the
orientation of its fibers determine a principal
vertical direction of mandible displacement
internal

(lower fibers insertion on the

gonion; upper fibers, insertion on the
postero-inferior extremity of the maxillary
tuberosity and palatine pyramidal process).
Also, secondary propulsion and laterality
movements are realized.

A number of authors consider that
rotation of the horizontal mandibular ramus
to the midline and the slightly mandibular
translation towards the front is due to the
pterygoid internal muscles obliqueness
(front, from the inside out, and sagittal, from
anterior to posterior). The distortion of the
mandible occurs early in the opening cycle,
and the maximum changes may occur with
as little as 28% opening, or about 12 mm of

mandibular movement (9) (FIG. 1).
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Figure 1 The mandible toward the midline
on opening and protrusive movements as a
result of internal pterygoid muscle
attachments on the ramus (Misch,2005)

During simultaneous contraction of
the pterygoid internal muscles, the laterality
and  retropulsion-propulsion  movement
counteract, resulting in a gonion angle pull
That

ultimately leads to a mandible lifting and a

on upward and central direction.
medio-sagital closure of the mandibular
body distal extremities.

Median
multifactorial phenomenon. The mandible

mandibular flexure is a
changes its shape through the extended
pressure caused by the contraction of
various muscles and ligament attachments.
The pull applied by these attached structures
not only cause alteration of the shape of
mandible with reduction in arch width but
also affect the relative position of the teeth
which are located on the mandibular arch .

The mechanism is explained by
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another category of authors based on the
contraction of external or lateral pterygoids
in a frontal plane during opening and
protrusion of the mandible, considering that
as the most important factor causing
mandibular deformation (10). A ‘U-’ or
horse shoeshaped mandible is a "curved
beam" that is subjected to bilateral and
unilateral loading. The lateral pterygoid
contraction pulls the condyle and condylar
neck medially and produces bending torque
in the mandible.

According to Hylander, the bending
force was exerted mainly by the medial
component of force exerted by the obliquely
arranged lateral pterygoid muscles (Fig 2)

(8, 11).

Pterygoid muscle

Condyle
A - Condyl
N e

ontraction of medial

Stress ion at is during

Figure 2 Medial rotation of the mandible
and decrease in arch width during
mandibular flexure caused by contraction
of lateral pterygoid muscle (Sivaraman et
al, 2016)

Mandibular flexure upon
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Hylander (1990) tested patterns of
symphyseal bone torque by bonding strain
gauges to the symphysis of an adult Macaca

that the
the

fascicularis and postulated

functional contraction of lateral
pterygoid muscle caused high strain in the
symphyseal region and the symphyseal
bending occurred by adduction of the
mandible during mouth opening (12, 13).
Based on his work, four patterns of
jaw deformation during mandibular flexure
were postulated: 1) Symphyseal bending:
associated with medial convergence or
corporal approximation.This type of strain is
associated with contraction of the lateral
pterygoid muscle during jaw opening
movements. 2) Dorsoventral shear: This
produces a shear force in the sagittal plane.
It is a result of the vertical components of
muscle forces from the lateral pterygoid.
This produces a shear force in the sagittal
plane. It is a result of the vertical
components of muscle forces from the
lateral pterygoid muscles and the reaction
forces at the condyles. The magnitude of the
shear force is dependent on the points of
application. During symmetrical loading, the
amount of shear force is equal on both sides
of the mandible; however, during unilateral

loading, the amount of deformation differs
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between the working and balancing sides. 3)
Corporal rotation: Occurs during rotation of
the body of the mandible, usually during the
lower stroke of mastication. The resultant
force causes narrowing of the dental arch. 4)
Anteroposterior shear: Occurs as a result of
contraction of the lateral components of the
jaw-elevating muscles. It occurs late in the
power stroke, and the bending moment
increases from the posterior to the anterior
region (11).

Deformation by jaw bending can
create varying degrees of discomfort and
even some complications to patients who
have been implanted, especially if the
number is high, and their linking has been
achieved by rigid prosthesis, extended to the
whole arcade. They may range from mild to
severe pain during the large opening of the
mouth, hard and soft tissue inflammation,
surrounding bone resorption and even

fracture of the implant or prosthetic
superstructure (14)

The mandibular flexure occurs during
forced opening and protrusion of jaw with
the amount of flexure being more for
opening than protrusion. The deformation of
mandible during flexure is so minimal that it
is often overlooked and considered to have

no practical significance. However, this



Romanian Journal of Oral Rehabilitation

Vol. 9, No. 1, January - March 2017

trivial amount of mandibular deformation
has emerged as a significant factor that can
and treatment

influence the prognosis

dental and

MMF

outcomes  for  various

implantrelated  procedures. has
the

periodontal

influence on various  anatomic

considerations, therapy,
restorative or endodontic procedures and
fixed,
prosthesis (1)

MATERIAL AND METHOD

Measurements were performed on a

removable or implant-supported

group of 15 volunteers of both sexes among
students of the Faculty of Dental Medicine
lasi. Selection criteria included: dental
arches integrity (presence of the wisdom
tooth was considered to be optional); aged
between 20 and 30 with balanced occlusion.
The study was completed by selecting 10
people (who volunteered) from a group of
25 patients addressed to Oral Rehabilitation
Service, Faculty of Dentistry, lasi. Patients
of both sexes, aged between 25 and 47 years
presented different classes of edentulous
The

measurements were carried out in subjects

maxilla and / or mandible.
with total edentulous jaw, treated by implant
fixed prosthetic restoration (Fig 4)

We excluded from evaluation those

who had a history of bone or muscle disease,
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people with serious disorders of the facial
skeleton (asymmetry, paralysis, etc.) or
facial pain syndrome in the territory, maxillo
- facial intervention or jaw injury,
orthodontic treatments in the last two years;
also patients with acute periodontal disease
and pathological tooth mobility.

For each subject was fingerprinted one
third of the mandibular occlusal dental arch
in three different situations: minimal
opening of the mouth, as requiring taking
the impression - maximum  mouth
propulsion and the maximum opening of the
mouth. The minimum opening position is
considered the reference position due to its
of relative resting position (FIG. 3).

The impression was performed with
standard metal trays (provided with
retention) and a silicone impression material
of the addition type (vinilpolisiloxan) with
very high viscosity and fast curing (Virtual
Putty Ivoclar Vivadent-, fast set). Each set of
the three prints was repeated three times
throughout the day for each patient at
different times. Impressions obtained with a
digital caliper staff needed for calibration,
were 2D scanned using a personal scanner
(BENQ SCANNER 5550) at a
magnification of 1200% and a resolution of
600 The (SANTO)

pixels. calliper
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measurement has a capacity of from 0 to 150 accuracy of 0.03 mm.
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mm, a resolution of 0.01 mm. and an
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Figure 5 Molar landmarks (red) from which measurements were made for flexion of the
jaw. Cusps farthest from the midline are marked in blue. Calibration and image processing in

Adobe Photoshop CS2: adjustment of contrast, brightness and histogram
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Based

anatomical

the
first

resolution
the

on high

landmarks  for
mandibular molars have been identified and
marked on each impression with red color
and for each of the three situations analyzed:
the minimum opening, the propulsion and
the maximum opening of the mouth (Fig. 5).

Each image was calibrated for 10 mm
opening. Using Image Tool software. Linear
measurements were performed between the
points closest to the mid-sagittal line, disto-
lingual cusp tip of the molar, on the right
and mesio-lingual cusp tip of the molar of
the left).

Comparison of the results of the three
sets of measurements were made by specific
tests for the normal distribution range and
homogeneous variation (ANOVA,. Student
test, ANCOVA test). In this study we used

ANOVA at a significance level of 0.05
(5%). The assessments were made for a
confidence interval of 95%.

RESULTS

The mean results for the distance
between the first mandibular molars on the
integral natural dental arches where, for each
subject and for each type of determination,
summarized in Table 1. The mandibular
medial flexure was effectively performed by
decreasing the distance measured in
maximum propulsion and the one measured
in maximum opening respectively, from the
inter first molar length witch correspond to
the reference position. The average values
for the mandibular dental arches flexure, for
each and for each

subject type of

determination are listed in the Table. 2

Table 1 The average values obtained for the intermolar distance in patients with integral

natural arches (mm.)

Nr. Crt. repaocs

pPropulsie maxima

deschidere maxima

Subiect 1 40, 21

Subiect2 39,
Subiect 3 I9.
Subiact 4 38,
Subiect S <41 .
Subiects 37 .85
Subiect T 37.
Subiect s Ie. 40

Subiacts 38,

8 8

Subiect 10 37.

Subiect 11 36, 52

Subiect 12 A4z 14

Subiect13 37. 23

Subiect 14 37T.T6

Subiect 15 3. 31

40,
39,
39,
37.
A0,
36,
37.
=1
38,
36,
36,
<41 .
37.
37.

39,

105

45 40. 03

TE 3T7. 7T

35 3I8. 53

85 37. 53

k= 40, 2D

T3 38, 64

83 37. 75

ze 3I5.TE

83 38, 46

TS 3I&S. TS

47 38. 33

TO 41. 4s

16 38. 87

T3 37. 59

) 32, 04
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Table 2 The average values obtained for the mandibular medial flexure in patients with

integral natural arches (mm.)

Mr. Crt. propulsie maxima  deschidere maxima

Subiect 1 -0,24 0,22

Subiect 2 0,11 1,50

Subiect 3 0,22 1,04

Subiect 4 0,49 0,81

Subiect5 0.15 0. 73

Subiecté 0,92 1,01

Subiect 7 -0, 32 0,24

Subiect g 0.14 0,62

Subiect © 0,06 0,12

Subiect 10 0,21 0,24

Subiect 11 0,05 0,19

Subiect 12 0,44 0,68

Subiect 13 0,07 0,386

Subiect 14 0,03 017

Subiect 15 0,13 0,27

The mean results for the distance 3. The average values for mandibular medial

between the corresponding first mandibular flexure measured for each subject and for
molar implant prosthesis on (bilaterally), for each type of determination are summarized
each subject and for each type of in the table. 4

determination are summarized in the table.
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Table 3 The average values (mm.) for the distance between implants corresponding to the

first mandibular molars

Nr. Crt. repaos propulsie maxima deschidere maxima
Subiect 1 39, 01 39, 03 38, 90
Subiect 2 39,85 39, 93 39,70
Subiect3 37.25 a7, 33 36,84
Subiect 4 38, 23 35,77 36,64
Subiects 37,14 37,13 36,77
Subiects 35. 93 34,89 35,82
Subiect7 38.12 38, 05 37,85
Subiect 8 38, 47 38, 45 38,49
Subiect9 40, 01 39, 95 39.11
Subiect 10 40, 34 40, 33 39.47

Table 4 Mean values (mm.) for mandibular medial flexure MMF on the patients having

mandibular arch restored on dental implant support

Nr. Crt. propulsie maxima deschidere maxima
Subiect 1 -0,02 0,11
Subiect 2 -0,02 0,15
Subiect3 0,08 0,41
Subiect4 0.48 0,59
Subiect5 0,01 0,37
Subiects 0.04 0, 31
Subiect7 0.07 0,17
Subiects 0,02 -0,02
Subiect9 0,08 0, 90
Subiect 10 0,01 a, 87

CONCLUSIONS

The jaw displacement, from rest
position relative to maximum opening,
results in mandibular arch narrowing up to
1.5 mm. The values vary widely between

subjects;

The magnitude of the deflections
increased with distance from the foramen.
The values obtained so far are similar to
those published in the literature;

Maximum flexion movement has been

determined in the maximum opening of the
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mouth, intermolar distance being less than able to establish statistically significant

100 um. The values are lower than the correlations

natural dentition without, however, being

o

© N
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12.

13.

14.
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