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Influence of dental chair backrest inclination on the
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ABSTRACT
Statement of problem. Varying the inclination of the dental chair backrest might alter the dis-
tribution of occlusal contact points.

Purpose. The purpose of this study was to identify the influence of backrest inclination on the
registration of the mandibular position.

Material and methods. Ten participants aged between 18 and 30 years with a complete perma-
nent dentition, uncompromised motor function, no tooth mobility, and no temporomandibular
disorders were selected. To register interocclusal contacts, an autopolymerizing methyl-
methacrylate device was adapted to the maxillary anterior teeth and a composite resin increment
was added to the mandibular central incisors. Contacts were registered with the following varia-
tions in the inclination of the dental chair backrest: 90 degrees, 120 degrees, and 180 degrees. A
standardized digital photograph was made of each mark in each backrest position, and the images
were superimposed to measure the distances in registration from 90 to 120 and from 90 to 180
degrees. Data were analyzed with the Student paired t test (a=.05).

Results. When the chair was inclined from the 90-degree to the 120-degree position, the mandible
was repositioned posteriorly by a mean of 0.67 mm, but the difference was not statistically
significant. When the chair was inclined from the 90-degree to the 180-degree position,
however, the mandible was repositioned posteriorly by a statistically significant mean of 1.41 mm.

Conclusions. Mandibular position is influenced by increasing inclination, and this influence was
statistically significant at a 180-degree incline. (J Prosthet Dent 2015;114:693-695)
The stomatognathic system
consists of a group of integrated
organs and tissues that act
harmoniously, and their phys-
iopathologic involvements are
interdependent.1 The temporo-
mandibular joints, in conjunc-
tion with the neuromuscular
system, allow the mandible to
perform 3-dimensional move-
ments, making possible a
number of different positions.

Among these positions, the
mandibular position related to
maximum tooth intercuspation
is rarely coincident with the
physiologic rest position dictated
by the mandible and the temp-
oromandibular joints2-5 and de-
termined by the muscles of
mastication. Different factors

may influence the mandible’s postural position, thus inter-
fering in the functions (mouth opening, speech, chewing) of
the stomatognathic system.6,7 The position of the body and
head, quality of sleep, psychological factors that alter muscle
tonus, proprioception, occlusal changes,muscle spasms, and
temporomandibular joint dysfunction have all been reported
to influence mandibular postural position.7-9
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Functional and static occlusion can be analyzed with
articulator-mounted casts. Semiadjustable articulators,
although somewhat limited, are capable of reproducing
maxillomandibular relations and are important for diag-
nosing and planning prosthetic treatment.4 To register
these maxillomandibular relations, some techniques use
intraoral devices that deprogram muscles to facilitate
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Clinical Implications
The inclination of the chair affects the occlusal
recording, which will influence prosthodontic
procedures.
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moving the mandible into various positions according to
the planned treatment.10,11 On the basis of clinical ob-
servations that the inclination of the dental chair backrest
might alter the distribution of occlusal contact points, we
hypothesized that a change in the inclination of the chair
could lead to a different head inclination and conse-
quently a different mandible position.

The purpose of this study was to examine the influ-
ence of different chair inclinations (90 degrees, 120 de-
grees, and 180 degrees) on the registration of mandibular
positions.

MATERIAL AND METHODS

Ten voluntary participants aged between 18 and 30 years
with a complete permanent dentition (up to the second
molars) were included, after signing an informed consent
indicating their agreement with the research procedures.
Approval for the procedures of this research was ob-
tained from the ethics committee of the Ibirapuera Uni-
versity (project 92/05).

Exclusion criteria were compromised motor function,
tooth mobility, and temporomandibular disorders. The
dental chair (Versa; Dabi Atlante) had a fixed headrest
that accompanied the inclination of the backrest. To
standardize the angles used in this study, a protractor
was adapted and positioned on the axis connecting the
chair’s backrest to its seat. The chair was stabilized to
check mandibular positions at 3 inclinations: 90 degrees
(initial position, in which the occlusal plane was parallel
to the horizontal plane), 120 degrees, and 180 degrees.

To register the occlusal contacts, a custom device was
made in autopolymerizing acrylic resin (Kooliner; GC
Corp) for each patient. While still soft, the material was
adapted to the maxillary anterior teeth, below the height
of the contour of each tooth to prevent protrusive
movements of the mandible. A polyester strip (Polyester
Strip; Dentart) was positioned between the arches to
avoid occlusal contacts that could interfere with the
mandibular position, and the participant was asked to
close the mouth slightly until the first contact of the
mandibular incisors with the resin. The resin was allowed
to polymerize, and the device was adjusted to form a flat
platform parallel to the occlusal plane.

To obtain point contacts at the mandibular positions,
a 2-mm diameter increment of light polymerizing com-
posite resin (Z350; 3M ESPE) was positioned at the
incisal line between the mandibular incisors. For each
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registration on the device, a different color of articulation
paper was used (ArtiFol BK28; Bausch) according to the
inclination: 90 degrees, red; 120 degrees, black; and 180
degrees, green. For each participant, registrations were
repeated 3 times in each test position (90, 120, and 180
degrees). After each mark on the acrylic resin device, a
standardized photograph was made, with a custom
support used to accommodate both the camera (Rebel
EOS T3; Canon) and the device without changing the
focal distance (42 cm). The 9 digital photographs thus
obtained from each participant were superimposed to
measure the linear distance with software (Adobe Pho-
toshop Elements 13; Adobe Systems) between 90- and
120-degree and 90- and 180-degree registration points.

The sample size was calculated to detect a 0.5 mm
difference among the groups, assuming a standard devi-
ation of 0.3mm, 5% alpha, and a desired power of 80%. To
accommodate these parameters would require 8 partici-
pants; to ensure this minimum sample size, additional
participants were included for a total sample size of 10.

Means and standard deviations were obtained from each
measurement. Sample normality was verified with the
Shapiro-Wilk test. For comparisons betweenmeasurements,
the Student t test for paired samples was used (a=.05).

RESULTS

The mean value of the 3 measurements obtained by
superimposing the images for the change in themandibular
position of each individual is described in Table 1. Table 2
shows P values for the differences between the means of
each measurement. Different inclinations resulted in mean
differences, but only the differences found with the 180-
degree inclination were statistically significant.

DISCUSSION

Maintaining balance in the stomatognathic system is
important during occlusal rehabilitation, and a correct
centric relation register can improve the long-term prog-
nosis.12 Typically, centric relation is determined with
bimanual manipulation, pushing the condyles up into the
fossa (4 fingers underneath the mandibular angle with the
patient in a supine position), or using a jig or leaf gauge.13

Regardless of the technique used, this study demonstrates
that the inclination of the head and the dental chair can
be important in the registration of the centric relation.

Inclining the backrest of the dental chair to an angle
of approximately 120 degrees and holding the patient’s
head at an angle of 45 degrees with the chin facing up
has been recommended for bimanual manipulation.14

Our choice of a 120-degree inclination as the interme-
diate variable in this study was based on this recom-
mendation. The 90-degree inclination corresponds to the
most vertical position of the chair backrest and the 180-
degree inclination to the most horizontal position.
Coelho et al



Table 1.Mean values of 3 measurements of mandibular position by
changes from original to inclined backrest positions

Participant
No.

Change in Mandibular Position

Change From 90-Degree
to 120-Degree Inclination

Change From 90-Degree
to 180-Degree Inclination

1 0.4 1.4

2 0.7 1.5

3 0.4 1.2

4 0.6 1.3

5 0.7 1.6

6 0.8 1.5

7 0.9 1.5

8 1.0 1.6

9 0.7 1.3

10 0.5 1.2

Mean 0.67 1.41

Table 2. Variations in mandibular position by backrest inclination

Characteristic
90 Degrees to
120 Degrees P

90 Degrees to
180 Degrees P

No. of participants 10 10

Mean difference (mm) 0.67 .063 1.41 .048*

SD (mm) 0.20 0.15

*Statistically significant difference; P<.05 (Student t test).
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The anterior jig to record mandibular position was
designed to maintain only the muscles acting under the
influence of gravity in the positioning of the jaw. This
way, the influences of occlusal and articular aspects could
be eliminated while limiting protrusive and lateral
mandibular movements. Setting the height of the device
close to that of the occlusion eliminated the influence of
the temporomandibular joints on the position of the
arbitrary axis of rotation.

In the study of the dynamics of movement, mandib-
ular positions and their respective registers should be
standardized, and this standardization should include
chair inclination as an important factor.

CONCLUSIONS

On the basis of this in vivo trial, variation in dental chair
backrest inclination influenced mandibular position,
Coelho et al
most notably with a 180-degree position, suggesting that
this position should be avoided. At a 120-degree incli-
nation, no statistical differences in mandibular position
were found.
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