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ABSTRACT

A reliable method of growth prediction would be an invaluable asset to orthodontists.In the
past, various attempts have been made to assess the reliability of mandibular growth
prediction using mandibular anatomic structures.Factors such as the size of the gonial angle,
the inclination of the condyle, the depth of the antegonial notch, and the morphology of the
symphyseal region have been associated by numerous investigators with the amount and
direction of subsequent growth.

OBJECTIVE:

To evaluate and compare the mandibular morphology in average growth pattern, hypo
divergent growth pattern, and hyper divergent growth patternpatterns.

MATERIALS AND METHOD:

Total 60 pre-treatment lateral cephalograms: 20 Horizontal growers, 20 Vertical growers, 20
Average growers of untreated subjects with an age group ranging from 18 years to 25 years
were considered. The antegonial notch, symphysis morphology, ramus height, ramus were
statistically analyzed.
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RESULT

The depth of the antegonial notch was deepest in growth pattern that was vertical and
least in horizontal growth pattern clinically but yet seemed statistically insignificant.The
study inferred that ramus height was highest for horizontal followed by average and then
vertical growth pattern group.The results obtained from the present study show that the
mean width of ramus was found to be highest in horizontal group followed by average
and then vertical growth pattern. For the hypodivergent growth pattern pateints, it was
seen that there was a short symphysis height, with a large depth, and small ratio when
compared with the hyperdivergent group

CONCLUSION

The results for the antegonial notch, ramus height ,ramus depth was statistically
insignificant as for the symphysis ratio was statistically significant.

KEYWORDS: Antegonial notch, Ramus height, Ramus depth, Symphysis morphology,
Hypodivergent, Hyperdivergent
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INTRODUCTION

Understanding the craniofacial growth helps understand favorable growth patterns and take
advantages from it because the treatment of unfavorable growth patterns is
challenging."Facial morphology related to specific type of malocclusions. The terms
(’;?ypodivergence" and “hyperdivergence’” express the two extremes of “facial divergence”.

Facial development and its growth is important in orthodontics, because of the amount and
direction in relation to the growth which significantly alters the requirement for
biomechanics in relation to orthodontics, therefore the need of a reliable and precise
method of predicting growth is important for orthodontic treatment planning

The shape and morphology of mandible is commonly used by the clinicians to help them
predict the growth of the mandible. (Z)Many variables are used by a number of clinicians
that are associated with the amount and direction of resultant growth(s) So, the present
study tries to relate hypodivergent and hyperdivergent growth patterns with alterations in
mandibular morphology that occurs as a result of the different facial growth patterns in
local Navi Mumbai population using four parameters as follows.,

e Antegonial notch

e Symphysis morphology
e Ramus height

e Ramus depth

MATERIALS AND METHODOLOGY

The retrospective cephalometric study was carried out to evaluate and compare the
mandibular morphology in average hypo, and hyper divergent growth pattern
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Ethical approval for this retrospective cephalometric study was obtained from Dr .D.Y.Patil
University, Navi Mumbai, Maharashtra, India. The study was done on pre treatment lateral
cephalograms 20 Horizontal growers, 20 Vertical growers, 20 Average growers of untreated
subjects those were collected from the record database at department of Orthodontics and
Dentofacial Orthopedics, D. Y. Patil University, School of Dentistry, Navi Mumbai with an age
group ranging from 18 years to 25 years. All radiographs were developed in the OMDR
Department using XTROPAN 2000/KODAK 9000 3D, focal spot 0.5mm(IEC
60336),Magnification 1:1.

The subjects were classified into three groups based on Jarabak’s ratio
Average growth pattern with Jarabak’s ratio 62%-65%,

Horizontal growth pattern with Jarabak’s ratio above 65%

Vertical growth pattern with Jarabak’s ratio below 62%

All lateral cephalograms were manually traced, and various landmarks were identified.
Patients with no significant craniofacial disorders or any history of previous orthodontic
treatment with complete set of dentition upto second permanent molars and age group 18-
25 years were part of the study. Exclusion criteria of this study was patients with primary
dentition, presence of supernumerary teeth, and teeth that were congenitally missing,
patients with facial asymmetry, trauma, and various syndromes, radiographs with poor
resolution of reference points.

Data collection: Each group had 20 subjects.Manual tracing of all landmarks were done. The
following are the measurements; Antegonial notch depth is the point of maximum convexity
in antegonial notch area in the lower border of mandible.

FIG 1: The figure above shows a cephalometric tracing with calculation of depth of
antegonial notch

DIMENSIONS OF SYMPHYSIS

A tangent line to point B is drawn as the long axis of the symphysis. A grid is made with lines
parallel and perpendicular to line that was constructed. Symphysis ratio is calculated when
height and depth of symphys is are divided. The angle is determined by the posterior-
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superior angle formed by the line through Menton and point B and the mandibular plane
(Go-Me) .

FIG 2: The above figure shows a cephalometric tracing with calculation of symphysis
height

253

FIG 4: The above figure shows a cephalometric tracing with calculation of symphysis angle
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CALCULATION OF RAMUS WIDTH

Ramus width is calculated from the point that is deepest on posterior border of ramus to
the point that is deepest on anterior border of ramus above the occlusal plane.

FIG 5: The above figure shows a cephalometric tracing with calculation of ramus width

All the cephalograms were traced at first by the same operator and were rechecked by the
second operator for verification anatomical outlines, landmark placement

Statistical Analysis:

Intergroup comparisons of the mandibular morphology was done using One Way ANOVA
test followed by Post Hoc Bonferroni test.In the above tests, p value less than or equal to
0.05 (p<0.05) was taken to be statistically significant.

RESULTS
ANALYSIS OF ANTEGONIAL NOTCH DEPTH:

The mean deviations for the depth of antegoial notch was greatest for vertical group The
intergroup comparison of the antegonial notch between the horizontal growth pattern,
vertical growth pattern and average growth pattern was found to be statistically
insignificant (P>0.05).Thetest results showed that none of the pairwise intergroup
comparisons did show statistically significant results i.e. there was no significant difference
between them®

ANALYSIS OF RAMUS HEIGHT

Maximum values for the horizontal growth pattern was found in relation to mean deviations
of ramus height. The intergroup comparison of ramus height between horizontal, vertical
and average growers was seen to be statistically significant.

Results showed the comparisons between horizontal and average group and horizontal and
vertical group to be statistically significant values of 0.005 and 0.001 respectively. The result
of comparison between average and vertical group was insignificant with p value of
0.449.1*?

elSSN 1303-5150 www.neuroquantology.com

@

254


http://www.neuroquantology.com/

NeuroQuantology | May 2021 | Volume 19 | Issue 5 | Page 250-260 | doi: 10.14704/nq.2021.19.5.NQ21069

Sameer Narkhede/ DETERMINATION OF MANDIBULAR GROWTH PATTERN AMONGST ADULTS USING VARIOUS
CEPHALOMETRIC PARAMETERS

ANALYSIS OF RAMUS WIDTH

The mean deviations for the ramus width are maximum for horizontal growth pattern. The
intergroup comparison of ramus width between the horizontal, vertical and average
growers showed results that were statistically significant. (12)

Pairwise comparison:

Test results revealed that the pairwise comparison between the groups showed that the
comparison between horizontal and average groups and horizontal and vertical groups was
statistically significant being 0.043 and 0.001 respectively. While as the comparison between
average and vertical group was statistically insignificant being 0.456

SYMPHYSIS HEIGHT

It was seen that the mean standard deviation was greatest for vertical group.The intergroup
comparison between the three groups showed a statistically insignificant result of 0.207.The
test results showed that the pair wise comparison between horizontal and average group
and horizontal and vertical group was 0.430 and 0.330 respectively which is statistically
insignificant. The comparison between average and vertical group is 1.000 which is also
statistically insignificant.

SYMPHYSIS DEPTH

It was seen that the mean standard deviation was greatest for horizontal growth pattern
group .The intergroup comparison of symphysis depth between average,horizontal and
vertical pattern was found to be statistically significant.The test results showed that the
horizontal an average groups compared revealed statistically significant results while as the
pairwise comparison between the other groups showed statistically insignificant results.

SYMPHYSIS RATIO

The mean deviations for the symphysis ratio was greatest for average growth pattern .The
intergroup comparison of the symphysis ratio between average, horizontal and vertical
growth pattern was found to be statistically significant. The results of the test showed that
the comparison between horizontal and average growth pattern groups had statistically
significant results while as the intergroup comparison between the other groups showed
statistically insignificant results.

SYMPHYSIS ANGLE

The mean deviations for the angle of the symphysis was shown to be maximum for the horizontal
growth pattern.The intergroup comparison of the symphysis ratio found to be statistically
insignificant. The test results showed that none of the pair wise intergroup comparisons had.
statistically significant results.
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Graph no 1. Intergroup comparison of the ramus height between horizontal, average and
vertical growth pattern:
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Graph no 2. Intergroup comparison of the ramus width between horizontal, average and
vertical growth pattern:
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Graph no 3. Intergroup comparison of the symphysis height between horizontal , average
n and vertical growth pattern
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Graph no 4. Intergroup comparison of the symphysis depth between horizontal , average
and vertical growth pattern:
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Graph no 5. Intergroup comparison of the symphysis ratio between horizontal , average
and vertical growth pattern:
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Graph no 6: Intergroup comparison of the symphysis angle between horizontal, average
and vertical growth pattern:
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DISCUSSON

Treatment and diagnosis of malocclusion is dependent on the formation and the facial
growth. The relationship of vertical growth in relation to anteroposterior growth results in
the formation of various types of faces. In the present study the antegonial notch depth was
seen to be deepest in vertical and least in horizontal growth pattern clinically but yet
seemed to be statistically insignificant

SYMPHYSIS

The next variable under study was the symphysis morphology and the effect it had on
pattern of growth The shape and size of the symphysis of mandible is important while
evaluating orthodontic patients.

SYMPHYSIS HEIGHT:

The study inferred that the symphyseal height was seen as greatest in vertical growth
pattern followed by average and then horizontal growth pattern.The differences in mean
symphysis height between the three groups was found to be statistically insignificant.
Morphology of symphysis in association with the direction of mandibular growth. Although
these findings were clinically seen they proved to be statistically insignificant.

SYMPHYSIS DEPTH:

The results of the study showed the mean symphysis depth to be greatest for horizontal
pattern of growth followed by vertical and then average growth pattern. The pair wise
comparison showed statistically significant results when the horizontal and average
groups were compared but statistically insignificant results on comparison between other

SYMPHYSIS RATIO:

The results of the study showed the mean symphysis ratio to be most in average followed
by vertical and then horizontal growth pattern.The difference in all three groups was
statistically significant. The pairwise comparison of the symphysis ratio showed statistically
significant results between horizontal and average growth pattern group.

It showed statistically insignificant results between the rest of the groups. (15)

INCLINATION OF SYMPHYSIS:

The results have show higher mean symphysis inclination in horizontal growth pattern then
average and least in vertical growth pattern. The difference of the mean symphysis
inclination between all the three groups was found to be statistically insignificant.

RAMUS HEIGHT:

From the present study we can infer that the ramus height was highest for horizontal
followed by average and then vertical growth pattern group. When the groups were
compared the results proved to be statistically significant when horizontal and average
groups were compared, and when horizontal and vertical groups were compared but was
statistically insignificant when vertical and average group was compared.
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RAMUS WIDTH:

The results of this study show that the mean ramus width was seen to be highest in
horizontal group followed by average and then vertical growth pattern.

The pairwise comparison of ramus width showed statistically significant results when
horizontal and average growth patterns were compared. The results were also statistically
significant when horizontal and vertical growth patterns were compared.

The present inference were statistically insignificant when average and vertical growth
pattern groups were compared.

CONCLUSION

The ability to understand the growth of craniofacial region is important for the diagnosis of
the underlying problem, to help us evaluate better, the etiopathogenesis of the problem
and to study the changes from pre to post treatment.

According to the investigations carried out:

The depth of the antegonial notch was deepest in growth pattern that was vertical and least
in horizontal growth pattern clinically but yet seemed statistically insignificant. The study
inferred that ramus height was highest for horizontal followed by average and then vertical
growth pattern group

The results obtained from the present study show that the mean width of ramus was
found to be highest in horizontal group followed by average and then vertical growth
pattern

For the hypodivergent growth pattern patients, it was seen that there was a short symphysis
height, with a large depth, and small ratio when compared with the hyperdivergent group. A
study with a larger sample size and reduction in magnification error is required to re
evaluate the insignificant values
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