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Introduction
The conventional cephalometrics has
been playing a major role in determining
the facial
skeletal and soft-tissue
relationships and estimating their growth
statuses. Lateral cephalograms have been
widely used to evaluate ones facial form
thereby aiding in diagnosis and treatment
planning.
The reason behind the occurrence of
abnormal growth is still hidden. However,
the various factors that seem to be
involved can be cranial base flexion,
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eruption, vertical dimension, occlusal
plane, intrinsic maxillary and mandibular
growth, genetics, environment, and their
interactions1.
To be precise, the effect of inclination
of occlusal plane in determining and
establishing the mandibular position is
1
still questionable. Tanaka and Sato
stated that the occlusal plane is the effect,
not
the
cause
of
the
anatomic
relationships attributing condylar growth
as the key to the changes of the occlusal
plane.
It is important to mention the work of
2
Sato who emphasized on the importance
of occlusal plane and introduced denture
frame analysis in 1987. The Denture
Frame is a triangle formed by the palatal
plane (PP), the A–B plane (AB), and the
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mandibular plane (MP), and assesses the
position of teeth in terms of a maxillary
occlusal plane related to this triangle.
3

4

Sato and Suzuki , Sato et al , and
Sato5 assessed patients with severe
dental and skeletal malocclusions for
planning orthodontic treatment using the
DFA as an adjunctive cephalometric
evaluation. These patients underwent
successful orthodontic therapy, although
their skeletal discrepancies showed a
significant open bite or a reverse incisal
relationship.
As per best of our knowledge the
Denture Frame Analysis has been used
only in the Japanese and the Caucasian
population and the distribution of
malocclusions was found to be different
in a Japanese and Caucasian population.
Moreover, the significance of the occlusal
plane
inclination
as
a
primary
determinant
in
establishing
the
mandibular position is still a subject to be
explored.
So, the aim of the present study is to
validate the application of the DFA to a
randomized Western UP population
sample and to determine if the DFA is able
to describe malocclusions and to compare
the cephalometric measurements with
that of Caucasians.

Materials & Method
The data for this study was gathered
from the Department of Orthodontics and
Dentofacial Orthopaedics, Subharti Dental
College, Meerut, Uttar Pradesh over a
period of 12 months.
The data was
collected from patients selected for
orthodontic treatment. From all patients
examined, 100 individuals were randomly
selected.
The sample size consisted of 100
Western Uttar Pradesh patients (56
males, 44 females) aged from 12 to 30
years; with a mean age of 21±5.67 years.
Each patient was examined and the
records
comprised
of:
a
lateral
cephalometric
head-film,
intra-oral
photographs, and dental casts which were
taken as standard records for orthodontic
treatment.
The patients were assigned to groups
according to the Angle classification.
Open and deep bites were the added
groups evolving as zero or negative
vertical incisal relationship.
The
standard
cephalometric
measurements and DFA measurements
were made as done by Celar et al6 for all
the five sub groups.

Result
Table I: Results of standard linear and angular cephalometric measurements of
Western Uttar Pradesh population
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Table II: Results of linear and angular measurements of DFA of Western Uttar
Pradesh population

Table III: Comparison between the calculated values of the Caucasians and the
Western Uttar Pradesh population

www.journalofdentofacialsciences.com

Vol. 3 Issue 4

10

Discussion
The
sagittal
maxillo-mandibular
relationship, the angles SNA and SNB and
AB–MP showed a statistical difference
between the groups. In contrast to the
findings by Jacobson in 1975, the angles
SNA, SNB and ANB showed significant
intergroup differences in the present
study. The ANB measurement is based on
the variability of factors other than jaw
relationship itself8,9. The perpendicular
projections of points A and B to the
occlusal plane as they are used for
assessment
of
the
denture
base
relationship in the sagittal plane showed
highly significant intergroup differences
in the present study.
As concluded by Celar6, the A–B plane
represents the denture base and is
independent of the structure, size, and
position of the hard-tissue chin as
www.journalofdentofacialsciences.com
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represented by pogonion. According to
10
11
Schudy and Nanda , pogonion appears
to be important only in determining the
facial profile. Referenced to the Frankfort
Horizontal plane, the inclination of MP
was significantly different in all groups,
whereas with reference to the S–N
plane,there was no difference found
statistically. Therefore, the angle AB–MP
also
indicates
thevertical
sagittal
relationship.
Kim12 used
the overbite depth
indicator to assess the tendency towards
open bite. According to Sassouni and
Nanda13, vertical dysplasias influence the
anteroposterior position of the denture
bases. While the angle AB–MP was
significantly
different
between
the
investigated groups, the measurement
AB–MP itself cannot provide sufficient
information on the maxillo-mandibular
relationship.
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Vertical relationships between maxilla,
mandible, and dentition are represented
by the angular measurements PP–MP, OP–
MP, and their ratio OP–MP/PP–MP, too.
The angle PP– MP was significantly
different between the five groups of this
study. The Class II and Class III groups
showed similar means, whereas the Class
I and open bite groups showed higher
values and deep bite group revealed less
values for this angle.
In the present study there were no
significant
differences
between
the
groups in the SN–PP, FH–PP, and
intermolar angle measurements. The
Björk sum demonstrated no significant
intergroup
differences.
Significant
difference was found in this investigation
when testing the facial height ratio. These
findings do not agree with those of
14
Nanda who found that the posterior face
height and ramal height did not differ
significantly between open and deep bite
6
patients and those with the Celar et al .
The occlusal plane and its significance
In the present study the open bite
group showed the steepest occlusal plane
which is agreement with Sassouni and
Nanda13 and Celaret al6. The angles OP–
MP and PP–MP were significantly
different between the groups (p<0.01).
The angular relationship between the
cranial base and the maxilla (SN–PP) was
not significantly different between the
groups. This differs from the findings of
Kerr et al, but is in agreement with
Bacon et al15and Celar et al6 whose
cranial base measurements could not
account for the Class II relationship. The
maxillary base lengths of the Denture
Frame triangle (AʹPʹ, Aʹ6ʹ) showed the
highest values in the deep bite group.
In the maxilla, the axial inclination
and anteroposterior position of the
incisor were significantly different in the
www.journalofdentofacialsciences.com
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DFA (referenced to the A–B plane), while
the inclination referenced to the S–N
plane showed no significant difference.
These findings are found in agreement
with those by Celaret al6.
In respect to the A–B plane, the axial
inclination of the upper incisor indicated
variable trends: smaller values in Class III
group, similar values in class I, open bite
and deep bite groups and highest values
in Class II group. This finding does not
agree with Battagel16 who showed that
the Proclined upper incisors of the Class
III malocclusions were as far forward
within the face as in the Class I controls.
Lower
incisor
protrusion
showed
statistically
significant
differences
between the groups along with their
inclinations, both in the standard and DFA
measurements.
The Denture Frame and the occlusal
plane determine a rough estimate for the
required tooth movement in the sagittal
and vertical planes according to the
individual pattern. The dentition of a
patient should be aligned within the
existing skeletal framework of that
patient and neither to a statistical mean
12
of a population nor‘any set of magic
17
numbers’ .
The development of an open bite is
estimated by the OP–MP/PP–MP ratio. The
higher the ratio, the more severe the open
bite. The ratio Aʹ6ʹ/AʹPʹ indicates the
space occupied by the maxillary teeth
anterior to the first molar in relation to
the entire maxilla. A high ratio
determines the need for extraction or
non-extraction of molars or premolars.
Conclusion
The following conclusions
drawn from the study:


can

be

The
Denture
Frame
sets
the
boundaries within which the teeth can
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be moved for the correction of a
malocclusion in accordance with the
resultant effect on the occlusal plane.




The OP-MP/PP-MP ratio was highest
for the deep bite group whereas it was
calculated to be the lowest for the
open bite group. On comparison with
the Caucasian population, only open
bite group demonstrated significant
differences.
This study gives the norms for the DFA
for Western Uttar Pradesh population.
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