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Abstract

Aims: This study aimed to evaluate the combined influence of condylar and incisal guidance in canine-guided
and group function occlusal schemes.

Settings and Design: In vivo - Cross sectional study.

Materials and Methods: A total number of 88 subjects were selected and classified into two groups: 44
subjects with canine guided and 44 subjects with group function occlusal schemes. Condylar and incisal
guidance tracings of both the groups were recorded using SAM AXIOQUICK RECORDER (School Articulator
Munich) and evaluated.

Statistical Analysis Used: Kolmogorov—Smirnov test and Shapiro-Wilk test were employed to test the
normality of data. Independent sample t-test and Mann—Whitney U-test was performed for quantitative
variables.

Results: The condylar and incisal guidance among canine-guided individuals was 31.38 = 12.01 and
55.83 + 14.04, respectively, while in group function individuals, it was 29.44 + 12.65 and 43.74 + 20.27.
Conclusions: Within the limitations of the present study, condylar guidance was similar in subjects with
both schemes of occlusion, whereas steeper incisal guidance was noticed in canine-guided individuals as
compared to group function.
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INTRODUCTION

contacts between opposing teeth during centric relation and
functional movement of mandible.l! The combination of

Occlusal scheme is the form and arrangement of occlusal
contacts in natural and artificial dentition. The choice of
an occlusal scheme will determine the pattern of occlusal
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anterior guidance and posterior guidance is an important
determinant for eccentric occlusal schemes. The incisal
guidance contributes to the anterior guiding component,
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whereas the condylar guidance contributes to the posterior
guiding component during eccentric movement. Steeper
the condylar and incisal guidance more is the amount of
disocclusion, which is considered advantageous for correct
rehabilitation of occlusion.’)

Axiography is a minimally invasive technique that helps
to measure and identify the condylar path, position, and
also the anterior guidance of an individual. It can be
used to record the transverse hinge axis and provides
a three-dimensional imaging of the condylar path and
position in three planes. It is helpful for the operator to
identify any deviation in the trajectory, symmetry, or shape
of condylar path and the range of the condylar path.P

These mandibular tracking devices are considered a
reliable and valid tool for any restorative procedures. In
a comparison made by Petrie ¢/ a/. between mechanical
pantograph and computer axiography, it was concluded
that computer axiography was more precise and reliable
technique for recording mandibular movements.

The theory of canine protected occlusion was first attributed
to Nagao, Shaw, and D’ Amico. The canine-protected
occlusion is considered as a form of mutually protected
occlusion as the vertical and horizontal overlap of the
canines disoccludes the posterior teeth during eccentric
lateral movements of mandible.l’! The canines are
considered to be the most appropriate tooth for guiding
mandible during eccentric movements because of various
reasons such as good crown-root ratio, high proprioceptive
activity, ability to bear lateral forces because of its strategic
position, and its longer root length, in turn, reducing
the chances of temporomandibular joint dysfunction.!
Group function of occlusion was first termed by Beyron
in 1954. It is also known as unilateral balanced occlusion.
It denotes the contact and stress load on several teeth in
lateral excursive movement and indicates abrasion as a
positive and inevitable adjustment.”

The main aim of prosthetic rehabilitation is to maintain the
correct functional harmony of the entire stomatognathic
system which includes condylar guidance, incisal guidance,
and cuspal angle as a major component along with
temporomandibular joint playing a pivotal role. Correct
knowledge of the condylar path during mandibular
movement is essential for restoration of occlusion to avoid
any occlusal interference during prosthetic rehabilitation.
Thus, it is necessary to replicate the correct condylar
and incisal guidance on the articulator for accurate
reproduction of the various mandibular movements and
maxillomandibular relationship by the patients.>'")

Although several authors have discussed the mean average
values of condylar and incisal guidance and also the
interrelationship between them, to the best of our knowledge,
no study determining the effects of condylar and incisal
guidance in eccentric occlusal schemes has been reported
in the literature. Thus, the aim of this study designed is to
assess a combined influence of condylar and incisal guidance
on different types of eccenttic occlusal schemes numerically
and graphically using computerized axiograph.

Condylar guidance is a fixed controlling factor during
rehabilitation, whereas incisal guidance is variable and
can be controlled by the operator.'"”! Thus, knowing the
relationship between the condylar and incisal guidance in
various occlusal schemes would be helpful in developing
occlusion in full-mouth rehabilitation.

MATERIALS AND METHODS

The study was approved by the institutional review board
(ABSM/EC/42/2018). In the current study, a total number
of 88 subjects were selected reporting to the department
of prosthodontics and were categorized into two groups
based on their occlusal schemes. Group 1 included 44
subjects with canine-guided occlusal scheme and Group 2
included 44 subjects with group function occlusal scheme.
The sample size of each group was calculated using the
following formula:

n=2 (2

1-a/2

+ Z,]/dyx (o)

Z =196 at 95% contidence level, Z =0.84 at 80%
confidence level

Prior to commencement of the study, institutional ethical
committee approval ( number - ABSM/EC/42/2018) and
informed concerned to participate from each participant
was obtained. The data obtained from the participants were
formulated and used for the purpose of research.

This study included completely dentulous subjects aged
18-35 years with Class 1 occlusion. Subjects with missing
teeth, previous history of orthodontic treatment, orthognathic
surgery, or showing any signs of temporomandibular joint
dysfunction were excluded from the study.

The armamentarium used was |Figure 1]:.

1. Axioquick® Recorder, Ultrasonic Axiograph,
Version 1.0, SAM 3.

2. Bite registration material

(Jet Bite registration material Coletene/Whaldent)
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Figure 1: Armamentarium used in the study

The SAM Axioquick recording system (Axioquick®
Recorder, Ultrasonic Axiograph, Version 1.0,
SAM 3) includes a double facebow; maxillary and
mandibular bow with three-dimensional sensors;
eight ultrasonic receivers in maxillary bow; and four
ultrasonic transmitters in the mandibular bow. The
maxillary bow is stabilized in position by porion
earpieces, nasion relator, mastoid bone support, secondary
tilt support, and vertical and horizontal headband [Figure 2],
whereas the mandibular bow is stabilized on the mandibular
teeth by the help of paraocclusal clutch with the help of
impression compound or bite registration material (Jet Bite
registration material, Coletene/Whaldent).!"”

The subjects were asked to perform five functional mandibular
movements: hinge movement (half open and close),
maximum opening, protrusion, left lateral, and right lateral.
Each cycle ended with closing of the mandible back to its
centric position.!”! After the recordings are completed,
the graphic tracings, condylar and incisal guidance reports
were obtained [Figures 3 and 4|. Results were compiled
and statistical analysis was conducted. Independent sample
#-test and Mann—Whitney U-test was performed for
quantitative variables.

RESULTS

Subjects who participated in this study showed mean
average condylar guidance and incisal guidance of 30.41
T 12.34 and 49.78 £ 18.41, respectively [Table 1].

Subjects with canine-guided occlusal scheme showed
condylar guidance of 31.38 * 12.01 and incisal guidance
of 55.83 * 14.04, whereas subjects with group function
occlusion had condylar guidance of 29.44 £ 12.65 and
incisal guidance of 43.74 £ 20.27. A comparative evaluation
revealed statistically significant higher incisal guidance
values as compared to condylar guidance in both the
occlusal schemes [Table 2].

Figure 2: Parallelism of flag bows

Table 1: Evaluation of overall condylar and incisal guidance
on the individuals in our study

Guidance n Mean+SD
Condylar 88 30.41+12.34
Incisal 88 49.78+18.41

SD: Standard deviation

Table 2: Evaluation and comparison of overall condylar
and incisal guidance in canine-guided and group function
individuals

Occlusal scheme Guidance Mean+SD P

Canine guidance Condylar 31.38+12.01 0.001 (S)*
Incisal 55.83+14.04

Group function Condylar 29.44+12.65 0.001 (S)*
Incisal 43.74+20.27

SD: Standard deviation, S: Significance

Incisal guidance was found to be significantly higher among
subjects with canine-guided occlusal scheme as compared
to group function occlusal scheme [Table 3 and Figure 5].

Majority of the subjects with canine-guided occlusal
scheme showed condylar guidance ranging from 36° to 40°,
whereas incisal guidance ranged between 51° and 60°. In
group function individuals, condylar guidance ranged from
26° to 30° and incisal guidance from 41° to 50° [Table 4].

DISCUSSION

For decades, dental occlusion has been an integral part
for all dental works, especially in prosthetic dentistry. Any
restorative procedure involving the occlusal surface will
affect the occlusion. For clinicians who are planning to
alter the static and dynamic state of occlusion, a thorough
knowledge of occlusal schemes and its importance is
necessary.'! The two main concepts of tooth contact
in lateral excursive movements widely discussed are
canine-guided occlusion and group function occlusion.
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Figure 3: Numerical values of the readings

Table 3: Evaluation and comparison of condylar guidance
in canine-guided and group function individuals and incisal
guidance in canine-guided and group function individuals

Guidance Occlusal scheme MeanzSD P

Condylar Canine guidance 31.38+£12.01 0.299
Group function 29.44+12.65

Incisal Canine guidance 55.83+14.04 0.001 (8)*
Group function 43.74+20.27

SD: Standard deviation, S: Significance

Table 4: Evaluation and comparison of condylar and incisal
guidance in canine-guided and group function occlusal
scheme depending on different intervals

Guidance Categories Canine Group P
guidance, n (%) function, n (%)
Condylar Below 20 20 (22.8) 22 (25) 0.102
21-25 8(9.1) 12 (13.6)
26-30 17 (19.3) 25 (28.3)
31-35 10 (11.4) 7 (7.9)
36-40 22 (25) 5(5.6)
41 and above 11 (12.5) 17 (19.3)
Incisal Below 30 8 (9.1) 6(6.8) 0.502
31-40 2(2.3) 3(3.4)
41-50 6 (6.8) 33(37.5)
51-60 37 (41.9) 7 (7.9)
61-70 30 (34) 30 (34)
71 and above 4 (4.5) 8 (9.1)

Several authors like Celar and Pelletier and Campbell in
their studies found the values of condylar guidance to
be 40° and 45.2°, whereas the incisal guidance values of
55° and 54.3° respectively. The mean condylar guidance
and incisal guidance in the current study were found to
be 30.41 £ 12.34 and 49.78 * 18.41, respectively. The
difference in the variation of the values can be attributed
to the diverse population and larger sample size used in our
study. No studies in the literature comparing the condylar
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Figure 4: Graphical output of the readings

and incisal guidance in different occlusal schemes have
been noted.!"*"!

In a study conducted by Aslam ez a/., 62.6% of participants
showed Class 1 occlusion, Class 2: 21.7%, and Class 3: 10.1%.
Out of the 62.6% of Class 1 individuals, 49.09% were
canine guided and 51.06% were group function owing
to common occurrence of group function occlusion as
compared to canine-guided occlusion.!"!

Ogawa ¢7 al. in their study assessed the influence of incisal
guidance and condylar guidance on mandibular protrusive
movement and they stated that the influence of condylar
path was consistently less than the incisal path of any
tooth. In our study, the average mean condylar guidance
seen was 30.41 + 12.34 which was also consistently less
as compared to the average mean incisal guidance of
49.78 = 18.41. Irrespective of the occlusal scheme, higher
mean values for incisal guidance as compared to condylar
guidance were seen. Similar results were noted and the
values of incisal guidance were consistently higher than
condylar guidance.!'

In a study conducted by Zoghby ¢/ 4/., adding 10° to
the condylar guidance helped to establish the anterior
guidance of the individual.'® In our study, the subjects
with canine-guided occlusal scheme showed condylar
guidance of 31.38 * 12.01 and incisal guidance of
55.83 + 14.04, whereas group function individuals showed
condylar guidance of 29.44 * 12.65 and incisal guidance
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Figure 5: Condylar and incisal guidance in canine-guided and group
function individuals

of 43.74 + 20.27 [Table 3 and Figure 5]. The results
of our study showed a difference of 24° between the
incisal guidance and condylar guidance in canine-guided
individuals, whereas a difference of 14° was noted in group
function individuals. However, the authors did not specity
the value of anterior guidance in relation to canine-guided
and group function occlusal schemes.

Since there are no studies in literature stating the relationship
of condylar and incisal guidance in canine-guided and
group function individuals, our study was conducted to
establish any possible relationship between the two factors
in both the occlusal schemes. In the current study, most of
the subjects with canine-guided occlusion showed condylar
guidance of 36°-40° and incisal guidance of 51°-60°,
whereas subjects with group function showed condylar
guidance of 26°-30° and incisal guidance of 41°-50°,
respectively [Table 4].

The current study shows irrespective of subjects with
canine-guided or group function occlusion, the condylar
guidance is found to be almost similar, whereas marked
variation in incisal guidance was noted. Subjects with
canine-guided occlusion had incisal guidance of 24° more
than the condylar guidance, whereas subjects with group
function showed incisal guidance of 14° more than the
condylar guidance.

One has to keep in mind these values while studying occlusion
and designing a treatment plan in patients with severely
mutilated dentition so that a desired lateral occlusal scheme
may be developed by providing appropriate incisal guidance.

The values established in our study are limited only to
subjects with Class 1 occlusion. It is interesting to note

that subjects categorized as Class 1 occlusion show both
canine-guided and group function occlusion, whereas one
can recall group function is highly prevalent in Class 2 and
3 occlusions.

Thus in subjects with Class 1 occlusion, it is possible to
change the scheme of occlusion from group function to
canine guided to provide advantages of the latter scheme
of occlusion. Also in patients who might be having a
periodontally compromised or missing canine, it may be
possible to conveniently change the occlusal scheme to
group function by providing shallower incisal guidance
which is 10°~15° more than condylar guidance.

Further studies need to be conducted to evaluate the
relationship of condylar and incisal guidance in Class 2
and Class 3 occlusions.

CONCLUSIONS

Within the limitations of our study, we can conclude that
subjects with canine-guided occlusion showed condylar
and incisal guidance of 31.38 £ 12.01 and 55.83 £
14.04 respectively, whereas in group guided individuals, the
values were 29.44 + 12.65 and 29.44 + 12.65, respectively
The difference between the condylar and incisal guidance
in canine guide individuals showed a marked variation of
24° as compared to group function individuals where 14°
difference was noted.

It can also be concluded that condylar guidance was similar
in subjects with both schemes of occlusion, whereas
steeper incisal guidance was noticed in canine-guided
individuals as compared to group function individuals.

Table 1 shows the evaluation of overall condylar and
incisal guidance on the individuals in our study. The mean
condylar guidance and incisal guidance were found to be
30.41 + 12.34 and 49.78 * 18.41, respectively.

Table 2 shows the evaluation and comparison of overall
condylar and incisal guidance in canine guidance and group
function individuals. A comparative evaluation revealed
a significant difference (P = 001) between the two with
higher mean values for incisal guidance when compared
with condylar for both the occlusal schemes.

Table 3 shows the evaluation and comparison condylar
and incisal guidance in canine-guided and group function
individuals. A comparative evaluation revealed a significant
difference (P = 001) between the two schemes for incisal
guidance with higher mean values in canine guidance
scheme when compared to group function. No significant
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