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DIAGNOSTIC VALUE OF CEPHALOMETRIC PARAMETERS 
AT GRAPHIC REPRODUCTION OF TOOTH DENTAL ARCHES 
IN PRIMARY TEETH OCCLUSION
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Sergei Dmitrienko, Gasan Budaychiev

One of the significant and objective ways for 
diagnosing anomalies in the dentoalveolar system, 
as well as for controlling the treatment effectiveness 
and forecasting potential aesthetic changes in the face 
soft tissue base, implies studying the cephalometric 
parameters. Diagnosis is given based on clinical and ra-
diological examination, as well as on studying control 
and diagnos-tic jaw models [1, 3]. There are findings 
available, which show odontometry of infant teeth and 
linear parameters of dental arches, as well as methods 
have been proposed for graphic reproduc-tion of den-
tal arches in view of individual features [2, 5].

The Schwarz method for designing a semicircle 
has been proposed, where the diameter is constituted 
by the width of the dental arch between the vestibular 
surfaces of the second primary molars. The specific 
features for constructing the dental arch of the pri-
mary occlusion have been shown, taking into account 
the lateral segment length, which includes the sizes of 

the primary molars and the canine. Notable are works 
claiming potential employment of the circle geometry 
regularities for constructing individual shape of dental 
arches in the permanent teeth occlusion, in view of 
their gnathic and dental types [4, 6]. However, there is 
no data available on methods for diagnosing dentoal-
veolar anomalies in the primary teeth occlusion, taking 
into account the parameters of the facial part of the 
head.

Aim. Identifying the face and the dental arches 
basic parameters in children at their primary occlu-
sion stage in order to develop methods for diagnosing 
maxillofacial anomalies.

Materials and methods. Anthropometric 
examination of the face and dental arches was car-
ried out involving 67 children (aged 4–6) with a full 
set of primary teeth without signs of maxillofacial 
pathology. The anthropometric examination of the 
face was performed in the vertical direction from the 
superciliary point (g-glabella) to the nasal point of 
the subnasale (sn), and from that to the chin point 
gnathion (gn). This way the vertical dimensions were 
obtained for the middle (nasal) and lower (gnathic) 
part of the face. The transversal direction was used to 

ing a mathematical simulation method to build an 
upper dental arch diagram for primary occlusion. 
The technique is based on the regularities of the circle 
geometry, where the diameter is defined as the ratio 
of the arch width between the canines and the central 
angle sine. The value of the central angle here, accord-
ing to the circle geometry laws, was the ratio of the 
arch depth double arctangent to the width between 
the primary canines. Overlapping the diagram on the 
upper dental arch model showed their match, which 
allowed applying the method of arch constructing in 
clinical orthodontic practice.
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identify the width of the face distal part between the 
zygomatic points (zy-zy). In the anterior part of the 
face, the distance between the most prominent alare 
(al-al) lateral points was measured. Biometric study 
of the jaw stone models implied evaluating the dental 
arches width between the canines and the second 
molars. The arches depth was measured from the 
interincisal point along the conventional midline of 
the arc that was perpendicular to the intermolar line. 
The depth of the anterior part was measured from the 
interincisal (central) point to the conventional line of 
the canine locus. The diagonal dimensions were taken 
from the central point to the point on the canine and 
up to the point on the second primary molar. Odon-
tometric study was carried out identifying the length 
of the dental arch anterior section and the length of 
the entire dental arch, which was required for graphic 
reproduction of the primary occlusion dental arches. 
In the reproduction of arches, the circle diameter was 
taken as the design value equal to the ratio of the arch 
width between the canines to the central angle sine. In 
this case, the value of the central angle was the ratio of 
the double arctangent of the arch depth to its width.

Results and discussion. The maxillofacial 
study in the study groups has shown that in case of 
physiological occlusion, the vertical facial parameters 
measured from the g-point to the gn-point were 
108.97 ± 2.64 mm. The height of the nasal (g-sn) and 
the gnathic (sn-gn) parts of the face was 52.72 ± 1.85 
mm and 52.96 ± 1.95 mm, respectively. The latitudi-
nal facial parameters between the zygomatic points 
were 111.85 ± 1.66 mm. The width of the anterior 
face, measured between the nose wings, was 32.65 ± 
0.75 mm. The biometric study of the jaw stone mod-
els revealed that the inter-canine transversal distance 
was 33.21 ± 0.23 mm, while between the second 
molars it was 49.79 ± 0.41 mm. The total arch depth 
(sagittal) was 25.56 ± 0.31 mm. The depth of the 
dental arch in the anterior part was 9.57 ± 0.23 mm. 
The anterior diagonal was 18.34 ± 0.32 mm, while 
the diagonal sizes of the dental arches (right and left) 
were, as a rule, identical – 35.52 ± 0.45 mm. obtained 
The anthropometric data offer some approximate, 
average statistical values for the major linear param-
eters. The most accurate idea of the upper dental arch 
shape can be obtained through graphic reproduction, 
which is based on measuring the relatively stable 
parameters of the dental arches. The outcomes of 
imposing an individual graphic reproduction on the 
upper jaw stone model has revealed full compliance 
of the dimensions at the physiological occlusion of 
the primary teeth, which can be used in the clinical 
orthodontics to diagnose anoma-lies and select the 
best treatment.

Conclusion. The anthropometric data from 
studying the face and the dental arches in the children 
of the study groups provide an idea of the approxi-
mate, average statistical parameters for the main linear 
parameters, whereas graphic reproduction of dental 
arches will allow deter-mining the individual maxil-
lofacial features.
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