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A b s t r a c t — Based on 79 lateral projection head
teleroentgenograms obtained from relatively young patients
(median age, 37.4±4.3), we have developed a method for the
occlusal plane orientation in view of cranio-facial anatomical
reference points. As stable anthropometric reference points,
we employed the gnathic angle shaped by the spinal and
mandibular planes, as well as the interalveolar angle, where
the subspinal Downs point and the supramental point were
employed as retention elements. When reconstructing the
occlusal plane in patients with dentoalveolar anomalies, the
construction of the bisector of the interalveolar angle was
explained as a key reference point, which allows diagnosing
occlusion anomalies in the vertical direction (symmetrical
and asymmetric) not only in the lateral, yet also in the
frontal segment of the dental arches. The method developed
for constructing the occlusal plane does not depend on the
position of the incisors and the second permanent molars,
which can be used to identify the vertical deformation of the
dental arches.
K e y w o r d s — teleroentgenogram research methods,
occlusal plane, Camper’s plane, pathological occlusion,
physiological occlusion, dental arch defects, cranio-facial
complex.

I n t r o d uc t i o n

In order to carry out morphometric studies of
the craniofacial structure, modern dentistry relies on
precision methods of X-ray diagnostics as well as on
computer analysis [1, 6, 9, 13, 18, 20, 23, 30, 34].
Dental references and horizontal planes of the
skull are of value for orthopedic and orthodontic
analysis of the upper jaw spatial location, which means
it is their stability that ensures potential for a clear
transfer of its true spatial position to the articulator
[2, 8, 22, 32, 37, 44, 48, 58].

Treating patients with abnormal dentition is a
complex issue associated with the need to restore the
individual occlusal plane, which is an average plane
determined by the incisors cutting edges as well as
by the lateral teeth occlusal surfaces. There is every
reason to expand this concept by defining it as a planar
total image of the curvature formed by these surfaces
[10, 14, 17, 28, 53, 59].
If restored the right way, the dentition shape (occlusal plane) will maintain not only the biomechanic
features of the masticatory system, but also the facial
aesthetics, the temporomandibular joint function, and
that of the maxillofacial area muscles [4, 7, 12, 16, 24, 3
1, 35, 40, 43, 45, 49].
Deformed dentition, which is due to early
removal of temporary teeth, disturbed teething, cause
lower jaw functional displacements, as well as altered
interalveolar height. The functional changes get fixed
morphologically over time [3, 15, 19, 29, 39, 50, 55].
According to A. Jacobson (1985), the occlusal
plane is a line connecting the lowest point of the
maxillary central incisor cutting edge with the lowest
point of the palatal tubercle of the left maxillary first
molar. Korkhaus (1939) claims that the occlusal plane
runs through the middle of the incisor overlap to the
middle of the overlap of the second molars mesial buccal tubercles of the upper and the lower jaws. Ujumetskene I.I. (1970) noted that the line passing through
the middle of the molars and fangs vertical overlap,
located slightly below the Xi point, basically being the
bisector of the face lower third height angle, makes the
occlusal plane. R. Slavicek (2004) divides the occlusal
plane to the front (from the cutting edge of the central
incisor to the first premolar buccal tubercle) and the
distal one, which connects the molars and premolars
[5, 27, 51].
The study includes a comparison of occlusal
planes built relative to the hinge-orbital, facial and
dental axes; Camper’s and Frankfort’s horizontals;
the skull base plane drawn both through the lower
point of the Turkish saddle and through its middle;
the lower incisors plane; as well as a plane built along
the inter-jaw angle, dividing it in the 27/73 ratio [47].
In orthodontic practice, the occlusal plane position
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is determined by the occlusal plane angle shaped by
Frankfort horizontal and the line located tangentially
to the lower premolars’ tubercles and the recesses
between the second lower molars buccal tubercles.
Normally, the angle value is 8±4° [26, 42].
Improving the occlusion is aimed at restoring the
individual anatomical dentition relationship within all
the three planes in view of the central position of the
lower jaw heads. This requires an integrated approach
implying clinical examination, X-ray examination to
identify the position of the mandible head and the occlusal plane inclination, cephalometric analysis, as well
as an axiographical examination in order to explore the
lower jaw articulation [21, 25, 33, 38, 46, 52, 54].
In case of occlusion issues, especially affecting the
vertical direction, when there is a tooth-alveolar extension of the second molars to be observed, identifying
the distal point of the occlusal plane falling within the
normal range would be complicated. Besides, vertical
or deep incisor disocclusion would make it difficult to
determine the interincisal point, since this pathology
can be caused by an anomaly either on one of the jaws
or on both dental arches [11, 36, 41, 56, 57, 60].
Despite a significant number of published
research items touching upon methods for constructing the occlusal plane in orthodontic and orthopedic
patients employing various anatomical structures and
cephalometric parameters as reference points, there
are no methods available for constructing the occlusal
plane for abnormal vertical occlusion and lengthier
dental arch issues. This serves an explanation for carrying out our own X-ray morphological study.

Aim of study:

to develop of a method for identifying the occlusal
plane orientation via cranio-facial morphometric
parameters in case of vertical occlusion issues as well as
lengthier dental arches.

M ATERIALS AND M ETHODS

The study involved 79 head lateral teleroentgenograms obtained from people of the first and
second mature age (median age, 37.4±4.3), who came
to a dental clinic with various dental complains. In
compliance with the Ethics Committee requirements,
informed consent was obtained for the X-ray examination from all the patients. The study employed points
and lines that are conventionally used in clinical dentistry, in orthodontics in particular.
Subject to the study objectives, the gnathic part
of the craniofacial area was separated by a spinal plane
connecting the anterior nasal spine (the SNA point)
with the SNP point located on the posterior nasal
spine. This plane is the upper jaw base plane. The other

line was the mandibular plane (MP) passing along the
lower convex points of the lower jaw body. This is the
lower jaw base plane. These planes intersected at the
C point shaping the so-called gnathic angle, which
was used in our further study to draw radial lines to
the points of the jaw apical bases, in particular to the
Downs subspinal point of the (A) and the supramental
B point, thus shaping the interalveolar angle.
Camper’s horizontal (CH) connected the
anterior nasal spine (SNA) point to the point of the
external auditory canal base (lower edge).
The occlusal plane was drawn following the
standard procedure by connecting the incisal point
(the middle of the medial incisors overlap) with the
point located at the top of the vestibular distal odontomer of the second upper molar. Besides, we suggested drawing the said plane from the C point as the
bisector of the interalveolar ACB angle (Fig. 1).

Fig. 1. S pecific features of the facial gnathic horizontal lines location in
case of permanent teeth physiological occlusion

The method proposed for constructing the occlusal plane allowed detecting vertical occlusion issues
(symmetric and asymmetric) both in the lateral and
anterior segment of the dental arches.
To identify the parallelism of the occlusal and
Camper’s horizontals, vertical measurements were
taken between the lines in the anterior and posterior
head parts. The conformity was assessed based on two
meets / does not meet criteria, which required no extra
statistical analysis methods.

RES U LTS AND DIS C U SSION

In people with physiological occlusion, the occlusal plane location corresponds to its construction
according following the generally accepted method.
In addition, the occlusal plane is parallel to Camper’s
horizontal, whereas the distance between the lines in
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the anterior part of the head matches the size in the
distal area for all types of the face gnathic part (Fig. 2).
People with vertical occlusion issues, however,
had significantly different values, depending on the
research methods employed. The construction of the
occlusal plane, for instance, following the generally accepted method, namely, through the interincisal point
and the distal vestibular tubercle of the second molar,
differed from the proposed construction method (i.e.
the gnathic angle bisector) (Fig. 3).

A

B

When dealing with dental arch issues combined with vertical deformations (Popov-Hodon
phenomenon, dentoalveolar extension of antagonists), constructing the occlusal plane based on the
method in question proved to offer an advantage,
too (Fig. 4).
In case the traditional construction method was
employed, too, the distal point of the occlusal plane
did not coincide with the gnathic angle top. The
distance between the Camper’s horizontal and occlusal

C

Fig. 2. A — the vertical growth of the jaws (mandibular angle, 128°); B — the neutral growth type of the jaws (mandibular angle, 119°); C — the
horizontal type of growth (mandibular angle, 113°)

a

b

In case of employing the traditional construction
method, the distal point of the occlusal plane failed to
coincide with the gnathic angle top (C point), while
the distance between Camper’s horizontal lines and
the occlusion line in the anterior area did not match
the distance in the distal part (in the figure, the scale of
the mismatch indicated with a yellow arrow). The construction of the occlusal plane following the proposed
method, fell within the physiological occlusion values
and revealed the malocclusion in the vertical direction,
which allows claiming this method can be employed
to construct the occlusal plane in case of abnormal
occlusal ratio.

Fig. 3. S pecific features of
the facial gnathic horizontal
lines location according
to the generally accepted
research methods (a) and
following the proposed
method (b) for abnormal
vertical occlusion in the
chewing teeth area

line in the anterior part did not correspond to the
distal part distance (yellow arrow).
The construction of the occlusal plane following
the method we proposed matched the physiological
occlusion parameters and showed the vertical occlusion anomaly, which allows this method to be
recommended for constructing the occlusal plane for
lengthier dental arch defects combined with vertical
occlusion issues.
When systematized, the obtained data is a sufficiently convincing proof to support the idea that
the proposed method can be used when dealing with
various maxillofacial pathologies, as well as it can
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b

prove useful when trying to develop the right tactics
for comprehensive treatment.

C ON C L U SIONS

1. Identifying the correct location of the occlusal
plane is a task of prime importance in clinical
dentistry when planning prosthetic and orthodontic treatment for patients with vertical occlusion issues, both in the lateral and in the anterior
segments.
2. Improving the diagnostic reliability of various
vertical occlusal anomalies, as well as forecasting
acceptable functional and aesthetic outcomes for
orthodontic and prosthetic treatment requires
a comprehensive cephalo-, gnathic- and profilemetric examination.
3. The method developed for constructing the occlusal plane does not depend on the incisors’ or
the second permanent molars’ position, while this
fact can be used to identify the scale of the vertical deformation in the dental arches.
4. It is reasonable to employ the proposed method
when determining the prosthetic plane in people
with extended dental arch forms, as well as in case
of complete absence of teeth.
5. Clinical and X-ray explanation for the orientation
of the occlusal plane subject to the bisector of the
gnathic angle allows programmed changing of
the teeth position when recreating the occlusal
plane through orthodontic and prosthetic treatment, i.e., its individualization. If recreated properly, the occlusal plane will allow constructing a
balanced articulatory relationship and preventing
functional disorders affecting the TMJ.
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