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ABSTRACT
Aim: To compare and evaluate of the effect of change in dental chair inclination in the
centric and eccentric occlusal contacts between patients with and without crown
prosthesis.
Objectives: 1. To evaluate the number of contacts in centric and eccentric occlusion in
upright and recline position with and without crown prosthesis. 2. To compare the number
of contacts in centric occlusion in upright and recline position with and without crown
prosthesis. 3. To compare the number of contacts in eccentric occlusion in upright and
recline position with and without crown prosthesis.
Materials and method: Twenty voluntary undergraduate students with a complete
permanent dentition were included in the study. Out of 20 students; 10 with crown
prosthesis and 10 without crown prosthesis. The chair was stabilized to check occlusal
contacts at two inclinations: 90 degrees and 120 degrees. To record the occlusal contacts
in centric and eccentric, (Bausch)12µ articulating foil of two different colour was used. For
each participant with and without crown prosthesis both the centric eccentric contacts at
upright and recline position were recorded.
Result: There is no change in number of contacts at centric in patients without crown
prosthesis, but there is a significant change of eccentric contacts at recline position. With
crown prosthesis there is significant change of contacts in centric and eccentric occlusion.
In patients with and without crown prosthesis at 120 degree there is a significant change in
eccentric contacts.
Keywords: centric, eccentric, prosthesis.
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INTRODUCTION
Basic foundation of dentistry is occlusion.

Halperin et al stated that there are significant

Occlusal therapy is of two types: reversible,

differences in the thickness, strength, and

example occlusal appliance and irreversible,

plastic deformation of the various articulating

example fixed prosthetic procedures and

papers and occlusal registration strips. The

orthodontic appliance. For the following

patient’s perception of occlusal thickness

reasons permanent alteration of occlusion is

ranges from 12.5 to 100 µm. It is appropriate

indicated; the most common reason is to

to advocate use of registration strips in the

improve functional relationship between

thickness range of 13 to 21 µm and to

maxillary and mandibular teeth and

discourage use of registrations strips in the 49

to

eliminate temporomandibular disorder. To

to 122 µm range.1

achieve desired occlusal contact pattern

Coelho et al stated that on the basis of clinical

selective grinding is one of the methods in

observations that the inclination of the dental

which the occlusal surfaces of teeth is

chair backrest might alter the distribution of

reshaped within the confines of enamel. If the

occlusal contact points, it was hypothesized

occclusal contact is not achieved than

that a change in the inclination of the chair

restoration of the teeth either by crown or

could lead to a different head inclination and

fixed dental prosthesis is the final treatment

consequently a different mandible position. It

for restoring occlusion.

was concluded that variation in dental chair

Anterior guidance can be classified into three

backrest inclination influenced mandibular

schemes: canine protection, group function

position, most notably with a 180-degree

and balanced occlusion. According to GPT -9

position, suggesting that this position should

canine protection is defined as a form of

be avoided. At a 120-degree inclination, no

mutually protected articulation in which the

statistical differences in mandibular position

vertical and horizontal overlap of the canine

were found.2

teeth disclude the posterior teeth in the

The purpose of present study was to evaluate

excursive movements of the mandible.

the change in dental chair inclination in

Group function: multiple contact relations

centric and eccentric position result in

between the maxillary and mandibular teeth

change of contacts between patients with and

in lateral movements on the working-side

without crown prosthesis.

whereby simultaneous contact of several

MATERIAL AND METHOD:

teeth acts as a group to distribute occlusal

• Twenty voluntary undergraduate students

forces. Balanced occlusion: the bilateral,

with a complete permanent dentition

simultaneous occlusal contact of the anterior

were included in the study.

and posterior teeth in excursive movements.

• Out of 20 students; 10 with crown
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and

10

without

crown

• Red marker(camlin pen)
METHODOLOGY

prosthesis.
• Inclusion criteria: age between 18 to 25
years, complete permanent dentition
except

for

third

molars,

sound

periodontium

and

teeth

without

restorations.
• Exclusion

criteria:

no

history

of

orthodontic therapy, tooth grinding,

Figure 1 shim stock
articulating film(Bausch)

temporomandibular disorders, and tooth
mobility.

 20 participants were divided into two

• MATERIALS

groups according to inclusion criteria.

• Shim Stock (12µ thick;artifoil articulating

 Group A without crown prosthesis,

film Dr. Jean Bausch, 50769 koln,

 Group B with crown prosthesis.

Germany).

 Group A and B were further divided into

• Miller forcep

centric and eccentric occlusion.

• Vernier caliper

20 participants
Group A (n=10)

Group B(n=10)

Without crown
prosthesis
Upright (90)

With crown prosthesis

Recline(120)

Recline(120)

Upright (90)

A1

A2

A3

A4

B1

B2

B3

B4

centric

eccentric

centric

eccentric

centric

eccentric

centric

eccentric

Figure 2 Study work flow

 To standardize the angles used in this

 The chair was stabilized to check

study, a protractor was adapted and

occlusal contacts at two inclinations: 90

positioned on the axis connecting the
chair’s backrest to its seat.
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 degrees (initial position, in which the

RESULT

occlusal plane was parallel to the

The median number of contacts in subjects

horizontal plane), 120 degrees.

without crown and with crown at upright and

 To record the occlusal contacts, (Bausch)

recline position were obtained for centric

12µ articulating foil of two different colour

and eccentric occlusion types. In patients

was used.

without crown, the median number of

• To standardize in excursion position 0.5

contacts for centric occlusion at upright

mm from dental midline was marked.

position was 6, while at recline position was 7.

• For each participant with and without

The difference between the distributions of

crown prosthesis both the centric

number of contacts between two positions

eccentric contacts at upright and recline

was statistically insignificant as per Wilcoxon

position were recorded.

signed rank test. For eccentric occlusion
type, the median at upright position was 5,
while at recline position was 6. The difference
between the medians was statistically
significant with p-value of 0.0035.
Further, in patients with crown, the median
number of contacts for centric occlusion type
at upright position was 7, while at recline
position was 8. The difference between the
two medians was statistically significant with

Figure 3 centric contacts

P-value of 0.0036. For eccentric occlusion
type, the median number of contacts at
upright position was 5, while at recline
position was 7; and the difference was
statistically significant with P-value of 0.0049.
Table 2 gives the number of contacts
according to position for two occlusion types
in two patient groups with and without crown.
The difference of median number of contacts
between groups at each occlusion type and
position was determined using Wilcoxon
rank sum test. Table shows that at recline

Figure 4 Eccentric contacts
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position, for eccentric occlusion type, the

statistically significant with P-value of 0.045.

difference of number of contacts between

Rest other comparisons showed insignificant

subjects with and without crown was

differences, as indicated by P-value > 0.05.

Table 1: Median number of contacts at different positions for two occlusion types in two
study groups
Group: Without crown

P-value* Group: With crown

P-

Median (Min, Max) number of

Median (Min, Max) number of value*

contacts

contacts

Occlusion type Position

Occlusion

Position

type

Upright Recline

Centric

7 (4, 10) 8 (5, 11) 0.0036

Centric

Upright

Recline

6 (3, 9)

7 (4, 9)

0.1373
(NS)

Eccentric

5 (1, 6)

6 (2, 7)

(S)

0.0035 (S) Eccentric

5 (4, 6)

7 (5, 7)

0.0049
(S)

NS: Not significant; S: Significant; *Obtained using Wilcoxon signed rank test
Table 2: Median number of contacts according to position for two occlusion types in patients
with and without crown groups
Position: Upright

P-

Median (Min, Max) Contacts

value* Median (Min, Max) Contacts

Occlusion

Group

type

Without

With

crown

crown

Centric

6 (3, 9)

7 (4, 10)

0.514

Eccentric

5 (1, 6)

5 (4, 6)

0.412

Position: Recline

Pvalue*

Occlusion

Group

type

Without

With

crown

crown

Centric

7 (4, 9)

8 (5, 11)

0.141

Eccentric

6 (2, 7)

7 (5, 7)

0.045

*Obtained using Wilcoxon rank sum test
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Figure 5 : Column chart showing median number of contacts at different positions for
centric and eccentric occlusions in two study

Figure 6: Column chart showing median number of contacts at for patients with and without crown for two
occlusion types at upright and recline positions.

DISCUSSION
The present study shows that In patients

significant with P-value of 0.0036. In patients

without crown prosthesis for eccentric

with crown, for eccentric occlusion type, in

occlusion type in upright and recline position

upright and recline position the difference

the difference between the medians was

was statistically significant with P-value of

statistically significant with P-value of 0.0035.

0.0049. At recline position, for eccentric

In patients with crown, for centric occlusion in

occlusion type,with and without crown

upright and recline position the difference
between the two medians was statistically
Contemporary Research Journal of Medical Sciences 2018;2(1 ): 14-22
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prosthesis the difference of number of

of mastication and stress on the teeth and

contacts between subjects with and without

structures.8,9,10,11There is an effect of gravity on

crown was statistically significant with P-value

a forward head posture which causes an

of 0.045. According to Weinberg in 1964; the

increase in forward tension which induces

majority of subjects (81 per cent) revealed

fatigue and presents a compressive force on

working side cuspal contact during lateral

the soft tissues.12

excursions. On the basis of this evidence, it

CONCLUSION:

can be concluded that most often the occlusal

 According to the result of the study it can

treatment

objective

should

be

the

harmonious cuspal contact on the working
side from the canines to the last molar teeth in
lateral eccentric occlusions.3 Kinematical
analyses by Ogawa et al suggested that
occlusal gliding contact during mastication
would occur in the 0.5 mm position and that

be concluded that :
1. There is no change in number of contacts
at centric in patients without crown
prosthesis, but there is a significant
change of eccentric contacts at recline
position.

the occlusion contact pattern in this position

2. With crown prosthesis there is significant

must be evaluated when investigating the

change of contacts in centric and eccentric

role of occlusal contact on masticatory

occlusion .

function. Therefore in this study occlual
contacts were examined in lateral position at
0.5mm.4 Electomyographic investigations
support the relationship between the muscles
attached to the mandible and the position of
the head. These investigations document

3. In patients with and without crown
prosthesis at 120 degree there is a
significant change in eccentric contacts .
REFERENCES
1. Halperin GC, Halperin AR, Norling BK.

how inclinations of the head affected the

Thickness,

strength,

and

plastic

mandibular postural position. Normally, no

deformation of occlusal registration

occlusal contact exists between the maxillary

strips. The Journal of Prosthetic

and mandibular teeth when the muscles are

Dentistry. 1982 Nov; 48(5): 575-78.

relaxed.5,6,7 When the resting vertical
dimension is decreased, as clinically

2. Coelho MF, das Neves Cavalcanti B,

observed with a forward head posture, and

Neves AC, Jóias RP, de Mello Rode S.

encroaching the freeway

space, the

Influence of dental chair backrest

mandibular condyle may intrude up ward

inclination on the registration of the

and backward in the glenoid fossa, the teeth

mandibular position. The Journal of

may be in contact eliminating the rest

prosthetic

dentistry.

2015

position and creating tension on the muscles
Contemporary Research Journal of Medical Sciences 2018;2(1 ): 14-22

Nov

20

LAHOTI K ET AL

CHANGES IN CENTRIC & ECCENTRIC RELATION AT DIFFERENT CHAIR POSITION

30;114(5):693-5.

11. Jarabak JR: An electromyographlc

3. Weinberg LA. A cinematic study of

analysis of muscular behavior in

centric and eccentric occlusions. The

mandibular movements from rest

Journal of Prosthetic Dentistry. 1964

position. J Prosthet Dent 7:682-710,1957

Apr 30;14(2):290-3.
4. Ogawa T, Ogimoto T, Koyano K.

Pattern of occlusal contacts in lateral
positions: canine protection and group
function validity in classifying guidance
patterns. The Journal of prosthetic
dentistry. 1998 Jul 31;80(1):67-74.

12. Cailliet R: Neck and Arm Pain, Ed 9.

Philadelphia: FA Davis Co, 1975
13. Weinberg LA. The role of stress,

occlusion, and condyle position in TMJ
dysfunction-pain.
prosthetic

The

dentistry.

Journal
1983

of
Apr

1;49(4):532-45.
14. Atwood DA. A critique of research of

5. Garnick J. Ramfjord SF: Rest position:

the rest position of the mandible. The

an electromyographic and clinical

Journal of prosthetic dentistry. 1966

investigation. J Prosthet Dent 12:895-

Sep 1;16(5):848-54.

911, 1962.
6. Jarabak JR: An electromyographlc

analysis of muscular behavior in
mandibular movements from rest
position. J Prosthet Dent 7:682710,1957.

15. Sapkota B, Gupta A. Pattern of occlusal

contacts in lateral excursions (canine
protection

or

group

function).

Kathmandu University Medical Journal.
2015 Oct 12;12(1):43-7.
16. Gupta A, Shenoy VK, Shetty TB,

7. Shpuntoff H, Shpuntoff W: A study of

Rodrigues SJ. Evaluation of pattern of

physiologic rest position and centric

occlusal contacts in lateral excursion

position by electromyography. J

using articulating paper and shim

Prosthet Dent 6:621-628, 1956.

stock: An in vivo study. Journal of

8. Carlsson JE: Effect of increasing vertical

dimension of the masticatory system in
subjects with natural teeth. J Prosthet
Dent 41 :284-289,1979
9. Fish F: The functional anatomy of the

rest position of the mandible. J Am
Dent Assoc 29:925-941, 1942

Interdisciplinary Dentistry. 2013 May
1;3(2):109.
17. Thornton LJ. Anterior guidance: group

function/canine guidance. A literature
review. The Journal of prosthetic
dentistry. 1990 Oct 1;64(4):479-82.

10. Harris HL: Effect of loss of vertical

18. Ogawa T, Koyano K, Suetsugu T. The

dimension on anatomic structures of

relationship between inclination of the

the head and neck. The Dent Cosmos
80:175-183,1938
Contemporary Research Journal of Medical Sciences 2018;2(1 ): 14-22

21

LAHOTI K ET AL

CHANGES IN CENTRIC & ECCENTRIC RELATION AT DIFFERENT CHAIR POSITION

occlusal plane and jaw closing path.
The Journal of prosthetic dentistry. 1996

Authors Information

Dec 1;76(6):576-80.

Dr. Krishnakumar Lahoti

Ogawa T, Koyano K, Suetsugu T.

19.

Correlation between inclination of
occlusal

plane

and

masticatory

movement. Journal of dentistry. 1998
Mar 1;26(2):105-12.
20.

Department of Prosthetic Dentistry,
Swargiya Dadasaheb Kalmegh Smruti
Dental College & Hospital , Nagpur
Dr. Sonam Agrawal
PG student,

Ogawa T, Koyano K, Umemoto G.

Department of Prosthetic Dentistry,

Inclination of the occlusal plane and

Swargiya Dadasaheb Kalmegh Smruti

occlusal guidance as contributing

Dental College & Hospital , Nagpur

factors in mastication. Journal of

Dr. Jaykumar Gade

dentistry. 1998 Nov 30;26(8):641-7.

Professor & Head,

Okeson JP, de Leeuw R. Differential

21.

Reader ,

diagnosis

of

temporomandibular

disorders and other orofacial pain

Department of Prosthetic Dentistry,
Swargiya Dadasaheb Kalmegh Smruti
Dental College & Hospital , Nagpur

disorders. Dental Clinics of North
America. 2011 Jan 31;55(1):105-20.
Ayub E, Glasheen-Wray M, Kraus S.

22.

Head posture: a case study of the
effects on the rest position of the
mandible. Journal of Orthopaedic &
Sports Physical Therapy. 1984 Jan
1;5(4):179-83.

Submit your next manuscript to CRJMS and take full advantage of :












Convenient manuscript submission (through website) and by mail (editorcrjms@gmail.com).
Thorough Peer review
Author friendly Article Processing Charges
No space constraints or extra color figure charges
Immediate publication on acceptance Inclusion in International Database including Google
Scholar
Manuscript writing assistance for New Authors

Contemporary Research Journal of Medical Sciences 2018;2(1 ): 14-22

22

