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Abstract. Dentists attach great importance to the diagnosis of occlusive contacts, as well as their reproduction. The 
quality of the treatment depends on the accuracy of the restoration of occlusal contacts. To date, there is no way that 
would guarantee an accurate, fast, effective result. Therefore, we have developed and patented an author’s method 
for obtaining bitmap images of occlusograms. We conducted a patent search for all similar methods of assessing 
occlusion and occlusive relationships in the literature sources available to us. Next, we compared our author’s method 
of obtaining bitmap images of occlusograms with other known methods. And as a result of the conducted research, 
we have proved the effectiveness of the author’s method of obtaining raster images of occlusograms in clinical dental 
practice.
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Резюме. Диагностике окклюзионных контактов, а также их воспроизведению стоматологи придают большое 
значение. Именно от точности восстановления окклюзионных контактов зависит качество проведенного ле-
чения. В настоящее время нет способа, который бы гарантировал точный, быстрый, эффективный результат, 
поэтому мы разработали и запатентовали авторский способ получения растровых изображений окклюзограмм. 
Мы провели патентный поиск всех похожих способов оценки окклюзии и окклюзионных взаимоотношений 
в доступных нам источниках литературы. Далее мы сравнили наш авторский способ получения растровых 
изображений окклюзограмм с другими известными методами. В результате проведенного исследования нами 
была доказана эффективность применения авторского способа получения растровых изображений окклюзо-
грамм в клинической стоматологической практике.
Ключевые слова: окклюзография, площадь окклюзионных контактов, планшетный сканер, диагностика, 
окклюзионный отпечаток
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INTRODUCTION

Diagnosis of occlusal contacts, analysis of various lo-
wer jaw positions, examination of the condition of muscles 
and temporomandibular joint are important in dental prac-
tice. At stages of examining patients before and after dental 
treatment, dentists attach great importance to reproduction 
of occlusal contacts. The quality of treatment depends on 
the accuracy of the restoration of occlusal contacts [1–3]. 

Physiological occlusion is provided by occlusal contacts 
of posterior teeth, which are characterized by the presence 
of upper and lower fissures and tubercles on chewing sur-
face of the teeth [2, 4].

Restoration of chewing function is one of the main re-
sults of high-quality dental treatment, be it orthopedic, or-
thodontic or, to a lesser extent, therapeutic treatment [1, 7, 
13]. Violation or incorrect restoration of occlusal landscape 
relief [11] leads to increased patient anxiety due to the dis-
ruption of vital chewing function [4]. Despite the variety of 
possible modern dental studies currently available [8, 14], 
methods for determining chewing efficiency remain the most 
informative and fully characterize the quality of restoration 
of chewing function [5, 6, 12]. Accurate restoration of occlu-
sal contacts and near-contact areas during dental treatment 
is one of the most difficult tasks in dentist’s job. To solve it, 
various devices have been developed that reproduce the 
movements of lower jaw, as well as various methods for 
determining and fixing the relationship of jaws have been 
proposed. There are many ways to record occlusion, there 
are also several ways to transfer occlusal surface relief to 
a personal computer and then to a program for determining 
the area of occlusal surface. However, the problem is still 
not solved. A.V. Mashkov proposed a method for obtaining 
bitmap images using a negatoscope, camera and tripod. 
Occlusogram image was placed on the negatoscope, then 
photographed and transferred to a personal computer for 
later analysis [2, 9]. In our opinion, this is inconvenient, re-
quires additional equipment in the form of a negatoscope 
and high-quality camera and still does not guarantee recei-
ving identical images.

A method of creating occlusal contacts and dentures is 
known from the literature, using an occlusogram obtained in 
the oral cavity. According to it, a plane is formed on a plaster 
model in which contact points lie perpendicular to tooth axis, 
and the areas of occlusal contacts are created depending 
on the degree of jaw bone atrophy. In accordance with it, 
occlusal contacts, their location and the area of occlusal 
surface of artificial teeth are restored [10, 11]. The disad-
vantage of this technique is the occlusogram method of de-
termining the location of occlusal contacts when transferring 
to a plaster model, which is used to obtain a conditional 

plane with location of contact points. This does not ensure 
accurate reproduction of occlusal surfaces of artificial teeth 
and determination of the parameters of interocclusal space 
of a pair of antagonist teeth. In addition, this method does 
not allow obtaining accurate parameters of artificial relief of 
occlusal surfaces of antagonist teeth.

Due to the need for accurate diagnosis and receiving 
high-quality bitmap images of occlusograms, the author 
considered that it was necessary to develop a new “Method 
of obtaining identical bitmap images of occlusograms” [12].

AIM

The aim of the study is to determine the effectiveness of 
the author’s method of obtaining identical bitmap images of 
occlusograms.

MATERIALS AND METHODS

At the Department of Orthopedic Dentistry with the 
course in clinical Dentistry of the Volgograd State Medical 
University, studies were conducted aimed at assessing the 
efficiency of the “Method of obtaining identical bitmap ima-
ges of occlusograms” developed by the author of this arti-
cle [10]. The purpose of these researches was also to test 
the possibility of using obtained images in the “Program for 
measuring areas of occlusal contacts using a bitmap ima-
ge” [12] developed by Mashkov A.V., Chepuryaeva O.S., 
Shemo naev V.I. and others [12].

Initial data for working in the “Program for measuring 
areas of occlusal contacts using a bitmap image” are 
scanned images of patient’s occlusograms in centric oc-
clusion. We obtained the occlusogram using a method de-
veloped at the Department of Orthopedic Dentistry with a 
course in clinical Dentistry [2]. Then, in accordance with de-
veloped “Method for obtaining identical bitmap images of oc-
clusograms” to identify occlusal contacts, an occlusogram of 
contact points of the teeth was previously received in the oral 
cavity. The material used to record occlusal contacts was 
base wax with thickness of 2.0±0.2 mm in the form of a pink 
plate with dimensions of 180×90×1.8 mm. Color and optical 
properties of selected wax made it possible to achieve ac-
curate calibration of plate thickness according to changes in 
accordance with occlusal surfaces. They also helped to ob-
tain color characteristics for variety of thicknesses on relief 
imprint of occlusal surfaces of antagonist teeth. To give ri-
gidity, wax plate was fixed on a wire frame bent to the shape 
of dentition, pressing tightly along edges of wire frame. This 
structure was then heated in a water bath to an oral tem-
perature of 35.5–37.5 °C, ensuring production of an easily 
deformable imprint of occlusal surface of antagonist teeth. 
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The framework with wax plate was inserted into the oral 
cavity and positioned relative to upper jaw dentition. Then 
the patient closed the teeth with maximum force in centric 
occlusion position, in which maximum contraction of mas-
ticatory muscles is possible. Resulting occlusogram was 
removed from the oral cavity, cooled and received a fixed 
imprint of occlusal surfaces and occlusal contacts of anta-
gonist teeth.

Further operations to fix and study occlusal contacts 
of antagonist teeth were performed outside the oral cavity, 
without patient’s participation.

You need to create a template to obtain “Identical bitmap 
images of occlusograms”. This is easy to do even at home. 
You should take a sheet of thick white A4 paper, determine 
the center of the sheet and draw a cross. Lines must be 
strictly perpendicular to each other, that is, angles between 
lines are strictly 90 °. After this, you need to draw a hori-
zontal and vertical line through the center to the edge of 
the sheet, then step back 50 mm from the center and put 
dots on horizontal and vertical. Next, you should connect 
4 points and get a square with a side of 100 mm.

Then, you need to place previously obtained occluso-
gram in this square and fix it with transparent adhesive 
tape. After that, you should place this structure on the glass 
of flatbed desktop scanner for scanning documents with 
occlusogram down on glass, and the sheet of white paper 
should be on top. Then you need to open image scanning 
software on a personal computer. In our case, we used 
a Kyocera ECOSYS M2530dn KX flatbed desktop docu-
ment scanner and ABBYY FineReader 14/FineReader.exe 
image scanning software, or you can use any available 
image scanning software. You need to select “Full-color”, 
“Photo” in settings. Next, select “Scan” command and get a 
“Bitmap identical image of occlusogram” on personal com-
puter screen. Resulting images can be used to diagnose 
the condition of the teeth and dentitions before, during and 
after treatment. Wax plate is scanned against the light, as 
a result of which occlusal contacts on scanned image differ 
in brightness, which depends on the density of occlusion of 
antagonist teeth.

The study involved 50 patients of both genders aged 18–
35 with intact dentitions, healthy periodontium and proper oc-
clusion. 150 occlusograms were obtained. The average time 
from the moment of making occlusogram until occlusal imprint 
was received on personal computer monitor, suitable for ana-
lysis in program we developed to determine the area of occlu-
sal surface. Then data were entered into tables and analyzed. 
Statistical processing of study results was performed using 
the Statistica and Microsoft Office software packages. Digital 
data were processed on a personal computer using variation 
statistics method. We used Student’s t-test and Pearson’s 

correlation coefficient (r). The confidence interval with ran-
dom deviation was no more than 5% (p <0.05). Principles 
of evidence-based medicine were used in studying research 
results [2, 6].

RESULTS AND DISCUSSION

When receiving occlusograms during the study conduc-
ted using the author’s technique and further processing using 
the “Method of obtaining identical bitmap images of occlu-
sograms”, and subsequent transfer of images obtained 
to the “Program for measuring areas of occlusal contacts 
using a bitmap image” [12], an average of 155 seconds 
were spent. While working according to approach proposed 
by A.V. Mashkov, an average of 725 seconds were spent on 
the same work, which is 570 seconds more than obtaining 
bitmap images of occlusograms using the author’s method. 
At higher speed of work, quality of bitmap images did not 
suffer and repeatability increased. That is, receiving ima-
ges using the author’s “Method of obtaining identical bit-
map images of occlusograms” can increase productivity by 
4.7 times compared to other techniques used previously 
(p <0.001). These include, for example, the method of As-
sociate Professor of the Department of Orthopedic Dentistry 
with the сourse in clinical Dentistry of Volgograd State Medi-
cal University A.V. Mashkov.

CONCLUSION

As a result of study conducted, the effectiveness of 
the author’s “Method of obtaining bitmap images of occlu-
sograms” for diagnosis of chewing efficiency was proven. 
Thus, when receiving bitmap images of occlusograms using 
the technique proposed by the author of this article, time 
for transferring from a wax reproduction of occlusal surface 
relief to a digital model is reduced by 570 seconds. This is 
4.7 times faster than previously used method. Thus, appli-
cation of this author’s approach increases efficiency of the 
dentist, reduces time costs. Thanks to this method, work 
as a whole can become more convenient, cheaper, simpler, 
more effective, more accessible. In this regard, this “Method 
of obtaining identical bitmap images of occlusograms” can 
be recommended for diagnosis of chewing efficiency and 
use in clinical dental practice. 
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