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ABSTRACT

Aim: The condylar guidance is created by the condylar and the articulator disc when it passes through the glenoid fossa.
If the condylar slope is not properly recorded, it can lead to occlusal interactions. In panoramic radiography, the
articulatory line is well visible: it can therefore be used to determine the condylar slope. The results of the studies were
contradictory. Therefore, this study was conducted with the aim of correlating the condylar slope size in panoramic
radiographic images and interocclusal records in protrusive movements.

Materials & Method: This is a descriptive-analytic study. Both jaws were molded in patients. The upper jaw’s cast was
mounted using FaceBow record on the articulator and the lower cast was mounted by using maximum intercuspation
relationship. To record protrusive movements, the patient was asked to move their mandible to the point in which the
jawbone were edge to edge. Condylar slope was also determined on radiographic images. Data was analyzed by SPSS
16 software.

Results: The findings indicated that mean slope of the right interocclusal record was 33.9 = 19.3 and for the left side it
was 33.79 + 3.22, right panoramic radiography has been 35.88 = 3.37 and for the left side it was 35.93 + 3.27. The
correlation between the gradients recorded by panoramic radiography and interocclusal records in protrusive
movements in the right condyle was (r = 0.81, p <0.001) and it was (r = 0.83, p <0.001) in the left condyle.

Conclusion: The tests showed a significant difference in the difference in the condylar slope in panoramic radiography
and interocclusal recording method in the left and right sides.

Key words: Condylar, Condylar slope, Panoramic.

Introduction and cephalometric methods.® In spite of using these precise
recording methods, the sources of errors increase in
laboratory processes, as a result of factors such as
instability of materials, changes that occur during set-up or
changes during polymerization.” Accordingly. a study was
conducted to verify the reliability of inter-occlusal records
by Wax, which was determined in three separate tests
according to this study and there were different records in
these three experiments and the results were different so the
mentioned factors are very influential.’® In addition, if the
patient moves his mandible laterally through protrusive
movements, then the record of the path and the condylar
slope will change.!' The production of electro-optical
devices partly resolved the problems of clinical methods to
determine the condylar slope.'”” However, clinical use of
these methods requires patient’s neuro-occlusive control
and operator’s skill. And the use of these methods in third
world countries like Iran and India is not easily feasible and
is not also economic. Panoramic radiography is one of the
most common radiographs used in dentistry, in this kind of
radiography, the articulation line is well known, so this line
can be used to determine the condylar slope in semi-
adjustable articulator. Various studies have been carried out
in this regard.”** but the results of these studies contradict
and different outcomes have been achieved. Considering
the importance of condylar slope in dentistry, especially
prosthetic dentistry, Therefore, this study was conducted
with the aim of correlating the condylar slope size obtained

The purpose of the prosthodontic rehabilitation is to
construct a dental prosthesis that is balanced with the
individual's stomatognathic system. One of the most
remarkable considerations in this remodeling of the teeth is
to consider the condylar slope.! When the mandible
performs protrusive or sideways movements, condyle
moves according to the prominence along the route, the
angle which is made by condyle with a horizontally-
grounded surface is known as the condylar slope, which
varies from one person to another.>® Condylar guidance is
the mandible guidance developed by the condyle and the
articulator disk when it passes through the glenoid fossa
chamber.® In Inter-occlusal records, the purpose of the
mandibular pro-motion movements is to arrange the
condylar articulator components so that the created
condylar slope is similar to that of the condyle slope that
exists in the patient's temporomandibular joint so that there
is no occlusal problems after the prosthesis is made. If the
condylar slope is not recorded correctly, it can lead to
occlusal interferences. It can also lead to an increase in the
time of admission and the regulation of occlusion by the
dentist, which in turn can cause fatigue and frustration for
the dentist and patient.” Various intraoral and extraoral
methods have been used to record the condylar slope and
the condylar pathway, which is usually used for the
treatment of toothless pa’tients.G’7 Central and noncentric
mandibular relationships can be recorded by oral recording
methods with wax, graphical methods, functional methods,
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in panoramic radiographic images and interocclusal records
in protrusive movements.

Materials & Method

This study is a descriptive-analytical study. According to
Tannamala ef al.’ the following relationship was used to
determine the sample size, with a 10% drop, the sample
size was 42. The samples were selected from the Prosthetic
and Radiology Department of the Faculty of Dentistry,
Yasouj University of Medical Sciences.

(Z 0 o
g
n= 2 e (—1'96) (5,'701) =37.6~38
d- (1.6)

Absence of temporomandibular joint disorders (TMD).
skeletal abnormalities and neuromuscular coordination,
class-one parasite relationship, complete dental series, lack
of abrasion and extensive restoration were considered as
inclusion criteria and patients' unwillingness to continue to
participate in the research was chosen as the exclusion
criteria. First, both jaws of the patients were molded using
irreversible hydrocolloids. Then they were quickly cast
using gypsum acetone (company and country). The
maxillary casts were mounted with a semi-adjustable
articulator using the FaceBow record and the lower cast
was mounted using maximum intercuspation record of the
patient. To record protrusive movements, the patient was
asked to move his mandible to the point where the jaw
connects to the edge to edge position and then, using the
Aluwax, these movements were recorded. The protrusive
relationship was re-examined and confirmed before
adjusting the condylar slope. It should be noted that al the
mentioned items were performed by one operator. All
panoramic radiographic images were made at the
Department of Radiology by one person and with one
device (cranex D-Finland-hinsilky). Images were printed
with kVp68 and mA10 and at 100% scale. In these images.
the lowest outline point of left or right orbital and left and
right porion point (the highest point in the outer ear hole)
were also marked. And the horizontal Frankfort line was
drawn by connecting these two landmarks. On the other
hand, the outline of the articular prominence and the
pathway of the fossa glenoid was drawn on the acetate
sheet, in this specified path, the highest point of the
articular prominence and the lowest point was determined,
and then these two points were connected by a line that the
slope of this line represented the condylar slope. The angle
formed between this line and the reference line (Frankfurt)
represents the condylar slope angle. After the end of the
work, the collected data was analyzed by SPSS 16 software
and T (t test) was used for the comparison analysis between
groups.

Results

Table of descriptive values

Descriptive Values
Min. | Max. | SD + Mean
Right Interocclusal 27 40 339 43.19
Record -
Left Interocclusal 27 40 33.79+3.22
Record
Right Panoramic 29 | 42 |3588+327
Radiography
Left Panoramic 28 | 41 |3593+327
Radiography -
Table 1: Table of descriptive values
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Figure 1: Condvlar slopes are compared in interocclusal
records and panoramic radiographies in the right side.
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Figure 2: Condvlar slopes are compared in interocclusal
records and panoramic radiographies in the left side.

The correlation between the gradients recorded by
panoramic radiography and interocclusal records in
protrusive movements in the right condyle (r = 0.81, p
<0.001) and in the left condyle (r = 0.83, p <0.001).

Independent T-test was used to determine whether the
condylar slope obtained in panoramic radiography equals
the condylar slope obtained in interocclusal registration
methods. Results were recorded in Table 2. The results of
this test showed a significant difference in the size of the
condylar slopes in the panoramic radiography and the
interocclusal records in the right and left sides.
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Comparison of condylar slope o K%l

In panoramic radiography and v r mi‘knm 1
interocclusal records Lower | wpper

The results of the comparison 275 0.007 497 34 0.8

on the right side |
The results of the comparison

302 | 0003 -2.14 -35 .73
on the left side

Table 2: Compaision of condylar slope in panoramic
radiography and interocclusal records.

Discussion

The mandible guidance defines Glenoid Fossa as the
condylar slope by Condyle and articular disk.* The
relationship between the traced route by mandible in
mandible displacements and the morphology of occlusal
surfaces has been studied by many observations,!®!>!
Interocclusal protrusive record can record the impact of the
condyle route beyond the mandibular disp]acements.7 The
successive records show the angles of condylar guidance
variations between registration materials, operators and
articulators.’™® Among the most important aspects of the
condylar guidance that affects the occlusal surface of the
posterior teeth are the slope of the advancing route of the
Condyle and the lateral movement of the lower jaw. The
slope of condyle’s route in the protrusive movement in
different patients can differ from the steep slope to the slow
one and this gradient makes a 30.4 degree angel with
horizontal reference plan (43 mm above the incisal edge of
the upper central tooth). If the gradient is steep, the height
of the cusp may be higher. If the slope is low, the height of
the cusp should be less." The results of this study show
that there is a significant difference in the difference
between the condylar slope in panoramic radiography and
inter-occlusal records in the two right and left sides.
Several studies have examined this issue. For example, a
study was conducted by Galagali ef a/. in 2017 in India on
120 dental patients with the aim of comparing the condylar
slope obtained in panoramic images with interocclusal
recording methods, it was found that panoramic
radiography is not a good alternative to interocclusal
recording method in determining the condylar slope. This
finding is similar to the results of the present study. They
also consider lateral cephalometric radiography to be more
suitable for determining the condylar slope.”® Godavarthi et
al., n 2015, compared the condylar slope obtained in
panoramic images with interocclusal recording methods. It
was found that the information obtained from the
determination of condylar slope in the panoramic method
only in the case of anesthetized patients can be used as an
alternative to the interocclusal recording method.” Also,
during a review by Kwon ef a/. In South Korea in 2017
with the aim of comparing the condylar slope obtained in
panoramic images by interocclusal recording methods on
dental subjects, It was found that the angle obtained in
radiographic images was on average about 6 degrees higher
than the inter-occlusal recording method.”! This value in
the current study has been 2 degrees. Twenty-four patients
were examined during a study by Shah ef a/. In 2014 with

the aim of comparing the condylar slope obtained in
panoramic images with interocclusal recording methods in
India on toothless patients and It was found that the
condylar slope obtained from the panoramic radiography
was higher than the interocclusal recording method, and
radiographic images could not be used to determine the
condylar slope on the semi-adjustable articulator.”

According to a survey by Shetty ef a/ in 2013 in India the
data obtained from condylar slope determination in the
panoramic and interocclusal recording methods showed
that condylar slope obtained from panoramic radiography
shows a higher rate than the one obtained from
interocclusal recording methods. But in general, the
average of the slopes in both methods was close to each
other.” This finding is in line with the results of this study.
In a study by Prasad et a/. in 2012 aimed at comparing the
condylar slope obtained in panoramic images with
interocclusal recording methods in India, it was concluded
that the information obtained from the panoramic
radiography method can be used instead of the interocclusal
recording method to determine the condylar slope on the
semi-adjustable articulators.'* The findings of their study is
not consistent with our findings. During a review by
Tannamala ef a/ in 2012 in India aimed at comparing the
condylar slope obtained in panoramic images with
interocclusal recording methods, the obtained data showed
that the angles obtained in panoramic images were on
average about 4 degrees higher than the interocclusal
recording methods and it was concluded that we might be
able to use these images to determine the condylar slope.”

Conclusion

The results of this study show that there is a significant
difference in the difference between the condylar slope in
panoramic radiography and interocclusal records in the two
right and left sides. Therefore, panoramic radiography is
not a reliable diagnostic tool for measuring condylar slope.
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