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 he centric relation is a mandibular position that determines a balance relation among the temporomandibular joints, the

chew muscles and the occlusion. This position makes possible to the dentist to plan and to execute oral rehabilitation

respecting the physiological principles of the stomatognathic system. The aim of this study was to investigate the reproducibility

of centric relation records obtained using two techniques: Dawson’s Bilateral Manipulation and Gysi’s Gothic Arch Tracing.

Twenty volunteers (14 females and 6 males) with no dental loss, presenting occlusal contacts according to those described in

Angle’s I classification and without signs and symptoms of temporomandibular disorders were selected. All volunteers were

submitted five times with a 1-week interval, always in the same schedule, to the Dawson’s Bilateral Manipulation and to the

Gysi’s Gothic Arch Tracing with aid of an intraoral apparatus. The average standard error of each technique was calculated

(Bilateral Manipulation 0.94 and Gothic Arch Tracing 0.27). Shapiro-Wilk test was applied and the results allowed application

of Student’s t-test (sampling error of 5%). The techniques showed different degrees of variability. The Gysi’s Gothic Arch

Tracing was found to be more accurate than the Bilateral Manipulation in reproducing the centric relation records.

Uniterms: Jaw relation record; Mandible; Temporomandibular joint; Centric relation.

INTRODUCTION

A mandibular position that determines occlusal, muscular

and articular balance is fundamental to plan and execute

oral rehabilitations in compliance with the stomatognathic

system1,2,4,5,10.

Historically, some debate on what should characterize

optimal occlusal relationships has been found in the

literature: the centric occlusion (CO) and centric relation

(CR) are conceptual positions used by clinicians as such.

The term CR has received important modifications over the

years.

Some researchers affirmed that the CR is an unstrained

position where the mandible is in maximum retrusion23.

However, others do not agree, as they consider maximum

retrusion a strained position14. In 1969, Schuyler16 introduced

the concept of “freedom in centric” and supported the

theory that CR was rather a biological area of the

temporomandibular joint (TMJ) than a point. The

considerations of those authors were assessed by Dawson3

(1973), Gilboe5 (1983) and Okeson, et al.12(1993), who stated

that the CR should be the most anterior and superior position

of the condyles at the mandibular fossa, with the articular

disk interposed between them. Bear1 (1956), defined CR as a

position of physiological rest, and such definition was

complemented by Weinberg21 (1985) as follows: “…. The

clinical CR is functional when the articular spaces are

symmetric and both condyles are concentrically positioned

in the superior portion of their respective glenoid fossa…”.

Clinically, a technique that provides fidelity and

reproducibility of the CR is essential. Therefore, several

methods have been suggested for this purpose, all of them

associated with the specific definitions previously

mentioned3,6,8,9,18. The aim of this study was to assess the

reproducibility of two techniques used to determine and

record the CR.
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MATERIAL AND METHODS

Twenty patients (6 male, 14 female) aged 18 to 35 years

were recruited for this study after signing a written informed

consent form approved by the Ethics in Research Committee

of the Dental School of Piracicaba (n° 049/2004). Inclusion

criteria were: presence of 28 teeth, Angle’s Class I

malocclusion relationship and absence of signs and

symptoms of functional alterations in the stomatognathic

system.

First, irreversible hydrocolloid (Jeltrate; Dentsply Ind.

and Com. Ltda., Rio de Janeiro, RJ, Brazil) impressions of

both arches were taken and poured immediately with type

IV stone (Durone; Dentsply Ind. and Com. Ltda., Rio de

Janeiro, RJ, Brazil). Next, a face bow register was made for

each patient. Superior and inferior stone casts were mounted

in a dental articulator (Dentatus AB, Hägersten, Sweden)

using the maximal intercuspal position (MIP).

To test the Gothic Arch Tracing technique,

autopolymerizing acrylic resin (Clássico Artigos

Odontológicos Ltda., São Paulo, SP, Brazil) occlusal

appliances were fabricated on stone casts. A stainless steel

screw was attached to the midline of the superior appliance.

Thereafter, reference marks were made in the inferior

appliances with a bur to positioning stainless steel plates

(Figure 1). Five plates numbered from 1 to 5 were

manufactured for each patient.

The intraoral apparatus was transferred to the patient’s

mouth, which was sat in a dental chair, with the back of the

chair forming a 90º angle with the floor and with the patient’s

head resting in the head support positioned in such a way

that the Frankfort plane was parallel to the floor. The patient

was instructed to execute bordering protrusive, retrusive

and bilateral lateral-protrusive movements. Therefore, the

Gysi’s Gothic Arch was recorded in the steel plate, with the

vertex of this Gothic Arch being the more retrusive position

achieved by the mandible during the mandibular movements.

A #1012 round diamond (KG Sorensen Ind. Com. Ltda., São

Paulo, SP, Brazil) was used to perforate 1.4 mm from the

vertex of the Gothic Arch13. This perforation was used as a

reference to obtain the CR. This procedure was repeated

during the five observation periods of this study.

To obtain the CR through Bilateral Manipulation

technique, the patient was positioned with his/her thorax

parallel to the ground while the dentist was sat behind the

patient. In this position, the dentist was instructed to place

four fingers of each hand on the lower border of the patient’s

mandible and then lay the thumbs over the mandibular

symphysis so they would touch each other. After that, the

dentist was instructed to apply firm pressure against the

mandible with fingers, pressing downwards and slightly

backwards with thumbs until the first interocclusal contact

occurred. When this position was achieved, chemically

activated acrylic resin (Duralay – Reliance Dental Mfg. Co.,

Worth, IL, USA) was inserted between the incisal borders

of the anterior teeth, in order to construct a jig that would

enable this position to be reproduced in the stone casts

mounted in the articulator. All above-described procedures

were also repeated for the five re-established evaluation

periods. Therefore, five acrylic resin jigs were obtained per
patient and numbered 1 to 5.

Ten records of the CR position were obtained for each

patient, 5 of them using the Gothic Arch Tracing technique

aided by the intraoral apparatus and the other 5 by Bilateral

Manipulation technique. The registers were taken five times

with 1-week intervals between each register, always at the

same hour of the day.

Assessment of the condylar positions obtained
To assess the obtained condylar positions, a Condylar

Locator13 was adapted to the articulator. A circular piece of

white cardboard was adapted to each metallic disc of the

Condylar Locator to register every condylar positions

obtained (Figure 2). With the stone casts mounted in MIP, a

piece of red articulating paper (Arti-Fol, Articulating Film 8,

Bausch Articulating Papers, Inc., Nashua, NH, U.S.A.) was

inserted between each metallic pointer of the articulator and

the cardboard 1 adapted to each metallic disc of the Condylar

Locator. Then, the Condylar Locator was moved towards

the metallic pointers in order to record with red points the

bilateral position of the condyles in MIP, i.e. point “0”.

After, the intraoral apparatus used to obtain the CR by

the Gothic Arch technique was adapted over the respective

stone casts and the screws of the condylar elements of the

articulator were released to liberate the movement of the

superior ramus, which enabled the metal screw of the

superior appliance to match the perforation made in the steel

plate 1 of the inferior appliance. Afterwards, a piece of blue

articulating paper (Arti-Fol, Articulating Film 8, Bausch

Articulating Papers, Inc.) was inserted between the pointers

and the same circular pieces of cardboard in order to register

FIGURE 1- Metal screw attached to the superior acrylic resin

appliance. Steel plate in the receptacle of the inferior

appliance

FIGURE 2- Circular piece of cardboard adapted to metallic

disc. S = superior, I = inferior
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the condylar positions obtained by the Gothic Arch

technique.

Still using the same cardboard adapted to the Condylar

Locator, the superior ramus of the articulator was again

liberated for adaptation of the acrylic resin jig 1 used for the

CR register obtained through the Bilateral Manipulation.

Then, a piece of black articulating paper (Arti-Fol,

Articulating Film 8, Bausch Articulating Papers, Inc.) was

inserted between the metallic pointers of the articulator and

the first cardboards adapted to each metallic disc of the

Condylar Locator to register this third position. By this

method, three distinct points were obtained on the first

cardboard, each one of them representing its respective

condylar position on the sagital plane of both sides on the

first day of this study (Figure 3).

This procedure was repeated five times for each patient

in order to assess the reproducibility of the techniques used

to obtain the CR. Therefore, five pairs of circular pieces of

cardboard were generated with their respective records.

Analysis of the results
The pieces of cardboard with their respective records

were analyzed on the measuring microscope (Olympus

Measuring Microscope STM), and the distance between

the red and the blue points and the distance between the

red and the black points were measured on the horizontal

plane of all cardboard. A table was drawn with these

distances for statistical analysis in order to compare the

differences between them and the reproducibility of the

techniques under study.

RESULTS

The standard deviation of each technique for every

patient was calculated considering, independently, the left

and right sides. The averages between the standard

deviation for the Gothic Arch Tracing technique (GA) and

the standard deviation for the Bilateral Manipulation

technique (BM) for both left and right sides were calculated

(Bilateral Manipulation 0,94 and Gothic Arch Tracing 0,27).

The averages obtained for each patient were paired and the

differences between them were determined. The Shapiro-

Wilk test was applied and the symmetry coefficient and the

curtose coefficient were calculated on these differences to

test normality (Table 1).

In face of these results, it was possible to verify that the

data were obtained from a normal distributed population,

which permitted the application of the Student’s t-test for

paired data (Table 2).

Student’s t-test strongly demonstrated (p<0.00001) that

the real average between the standard deviation differences

is different then “0”, demonstrating that the Gothic Arch

Tracing and the Bilateral Manipulation techniques presented

different variability degrees.  Since the average of the

difference was smaller than “0”, it was possible to verify

that the variability average of the Bilateral Manipulation

technique was significantly greater than that of the Gothic

Arch Tracing.

Variable Difference p-value Ho: Normal Symmetry Coefficient Curtose Coefficient

Difference GA* - BM* 0.70355 0.31120 - 0.66365

TABLE1- Study of the alternatives for selection of the most appropriate test for paired data

* GA - Gothic Arch Tracing technique; BM - Bilateral Manipulation technique.

Average (GA* – BM*) Average Standard Error Student’s t-test p-value Ho: µ = 0

-0.67070 0.098028 -6.84195 < 0.00001

TABLE 2- Average, Average Standard Error and Student’s t-test for paired data of the differences of the standard deviations

for the techniques GA and BM

* GA - Gothic Arch Tracing technique; BM - Bilateral Manipulation technique.

FIGURE 3- Pair of circular piece of cardboard with points

delimited by the registers of the condylar positions (black,

red and blue points). S = superior, I = inferior, A = anterior, P

= posterior
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DISCUSSION

There is no standard technique to determine a mandibular

position compatible with the CR. The concept of CR emerged

due to the search for a reproducible mandibular position

that would enable the positioning of artificial teeth during

the construction of complete dentures. As the most retrusive

position of the mandible in relation to the maxilla was a

reproducible mandibular position, this became known as

CR15.

This concept of a more retrusive mandibular position

became questionable because when the mandible is in this

position the space between the condyle and the posterior

wall of the fossa is eliminated, which causes a compression

of the retrodiscal region20. Hence, the posterior positioning

of the condyle is associated with symptomatic articular

conditions. Moyers11 (1956) verified that the mastication

muscles showed a misbalance when the condyles were in a

posterior position in the mandibular fossa. Gilboe5 (1983)

and Weinberg19 (1972) affirmed that a more posterior location

of the condyle is a reproducible but not a physiological

position.

While considering a more posterior positioning of the

condyle in the mandibular fossa as a non-physiological

location, several authors3,5,10,12,14 began to advocate an

anterior-superior condylar position as a more adequate

definition of CR. Bilateral manipulation was the technique

proposed to locate this position3. This technique is

performed with the patient positioned in dorsal decubitus

which, associated with the natural neuromuscular reaction

to the mandibular manipulation method itself, makes an

anterior-superior positioning of the condyles in the

mandibular fossa as described, very improbable10. Our

opinion goes along with authors, such as McNeill10 (2000),

who affirmed that the condylar position in CR, using Bilateral

Manipulation, depended not only on the manipulation

method but also on the condition of the muscular activity.

Weinberg20 (1975) introduced a new concept about the

subject. This author considered that the CR is a functional

relation observed when there is a homogeneity and

symmetry of the articular spaces in both TMJs. It was also

observed that, under these conditions, the condyles should

be concentrically positioned in the superior portion of their

respective mandibular fossa. To position the condyles in

the location described by Weinberg20 (1975) as CR, Casselli2

(2002), Ramos, et al.13 (2006)and Williamson, et al.22 (2004)

proposed the use of the Gysi’s Gothic Arch technique with

the aid of an intraoral apparatus.

Currently, a consensual definition of CR described in

the literature refers to a reproducible physiological position

that is independent of occlusal contacts7. Therefore, the

most posterior position and the techniques described to

obtain it have been abandoned, prevailing the bilateral

manipulation (anterior-superior positioning of the condyles)

and the Gothic Arch tracing with the aid of an intraoral

apparatus (central position of the condyles). In the present

study, we evaluated the reproducibility of these two

techniques as we consider such factor an important

validation tool7.

Our results revealed that, for both sides, in the articulator,

the condylar positions obtained by the Bilateral

Manipulation technique (black point) presented themselves

in a more anterior position in relation to point “0” (MIP)

(Figure 3). Therefore, the patients’ condyles were positioned

backwards, i.e., distal to MIP, as the articulator condylar

position is inverse to the patients’ condylar position. This

patients’ backwards condylar position would be predicted

thanks to the force exerted upon the patients’ chin. Our

results agree with the observations of Ramos13 (2006), who

verified the same fact in a sample of patients with the same

occlusal features. The Bilateral Manipulation technique,

which would place the condyles in a more anterior and

superior position, is conflicting with such results.

It has been well established in this study that in the

Gothic Arch Tracing technique, the vertex of this Arch and

the MIP are distinct positions and therefore not coincident.

These results agree with those of Gysi6 (1910), who affirmed

that this vertex represents the most posterior condylar

position. In accordance with this Gysi’s statement, in this

study, the vertex was not used as a reference to obtain the

CR because the posterior condylar position is a non-

physiological position. When comparing the Bilateral

Manipulation technique to the Gothic Arch Tracing, Ramos,

et al.13 (2003), verified that the latert was the only that enabled

the determination of the centric occlusion (CO). In that study,

the author verified that between the condylar position of

deglutition and the position of mastication, there is a space

of approximately 1.4 mm on the horizontal plane anterior to

the vertex, suggesting that this space is the real CR, which

justifies the distance used to perforate the steel plates in

our study. The perforation anterior to the Gothic Arch vertex

is also supported by Casselli, et al.2 (2006), who affirmed

that to obtain a maximum retrusive mandibular position, the

mandible should be dislocated 1 to 2 mm backwards from

the MIP.

Regarding the variability of the studied techniques, the

Gothic Arch Tracing yielded the best results, differing

significantly from the Bilateral Manipulation technique.

Another important fact for reproducibility is time. According

to Silva, et al.17 (1997) and Casselli, et al.2 (2006), the Gothic

Arch allows verifying the muscular function, which is variable

determined with the patient awaken. During sleep, for

example, the muscles are more relaxed than during the day.

In this study, seeking to eliminate such variable, all records,

of the five periods, were made exactly at the same hour of

the day.

The results obtained in this study demonstrate that

perhaps the most important is not the acquisition of the CR

by any technique as a rehabilitation position, but rather the

determination of the CO, as a location that allows the

physiological dislocation of the condyles backwards,

favoring deglutition without any intra-articular compression.

Therefore, a technique with a smaller variability and greater

reproducibility for the determination of CR and consequently

CO should be used.
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CONCLUSION

Based on the results of this study, it may be concluded

that the studied techniques demonstrated different

variability degrees, considering that the Gothic Arch Tracing

technique with the aid of an intraoral apparatus proved to

have greater reproducibility than Bilateral Manipulation.
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