B DO http://doi.org/10.54079/jpmi.37.1.3126

H ORIGINAL ARTICLE

OPEN ACCESS

‘ '.) Check for updates |

Department of Orthodon-
tics, Armed Forces Institute
of Dentistry, Rawalpindi -
Pakistan

Adderess for correspondence:
Alaina Mughal
Department of Orthodon-
tics, Armed Forces Institute
of Dentistry, Rawalpindi -
Pakistan

E-mail:
naina.mughal@hotmail.
com

Date Received:
4% July, 2022
Date Revised:
27% January, 2023
Date Accepted:
28th January, 2023

This article may be cited as
Mughal A, Akhtar O, Jan
A, Shahid R, Ghaffar F
Mehmood S, Khursheed A.

Comparison and correla-

tion between mandibular
antegonial notch depth and
ramus morphology among
different patterns of growth
in skeletal class I, class II
and class III malocclusion
subjects: An observation-
al study. J Postgrad Med
Inst  2023;37(1): 54-63.
htep://doi.org/10.54079/
jpmi.37.1.3126

H54

COMPARISON AND CORRELATION BETWEEN MANDIBULAR
ANTEGONIAL NOTCH DEPTH AND RAMUS MORPHOLOGY
AMONG DIFFERENT PATTERNS OF GROWTH IN SKELETAL
CLASS [, II AND Il MALOCCLUSION SUBJECTS: AN
OBSERVATIONAL STUDY

Alaina Mughal™, Obaid Akhtar, Abdullah Jan, Rooma Shahid, Fareena Ghaffar, Sundas Mehmood, Asif Khursheed
B ABSTRACT

Objective: To provide a comprehensive comparison and correlation of these indicators among all skeletal patterns.

Methodology: A total of 180 lateral cephalograms (81 males, 99 females) of patients between ages 18 to 25
years, were distributed equally (60 each) among class I, Il, and lll malocclusion groups in this observational study
conducted at AFID, Rawalpindi. These were further sub-grouped (20 each) as average, horizontal and vertical
growth patterns based on Jarabak’s ratio.

Results: The AND was considerably deep in class | and class Il vertical growers (p < 0.01) than in average and
horizontal growers. Also, RH values were greatest for class | and class Il horizontal growers (p < 0.05). In class
| vertical group, a strong relationship between RH and RW (r=0.521) was observed. In class Il horizontal group,
AND showed a negative correlation with RH (r= -0.520) and RW (r= -0.516). In class Ill average group, RW was
significantly correlated with RH (r=0.50) and AND (r=0.489).

Conclusion: Vertical growers manifested the greatest AND values contrasted to both average and horizontal
growers except class lll subjects. Ramal height and width measurements were greatest in horizontal growers
as opposed to the other two forms. Also, correlation exists between mandibular morphology and growth pattern.
Thus, a thorough knowledge of varying mandibular anatomical patterning for all malocclusion groups is essential
for diagnosis and treatment planning.

Keywords: Angle class I; Angle class II; Angle class lll; Growth; Malocclusion; Mandible

B INTRODUCTION different individuals but their studies were mostly fo-

cused on class | and class Il malocclusion groups.®*
Dentoskeletal disharmonies are encountered by or-

thodontists worldwide. The aptitude to anticipate the

direction, timing and duration of a person’s craniofacial

Bjork’s unprecedented work reported that individu-
als in which mandible tends to grow forward manifest

growth, permits the practitioner to recognize individ-
uals that can be rendered functional jaw orthopedic
treatment at an appropriate time so that unnecessary
treatment procedures can be avoided, later in life."?

Although to forecast the growth of entire face is
highly prudent, predicting the pattern of mandibular
growth can provide substantial assistance in diagno-
sis and subsequent treatment planning. This motivated
some investigators to assess different methods that
can anticipate the direction in which mandible will grow.
Researchers have shown that this directional growth of
craniofacial region comes with great variation among

a pattern of surface apposition under symphysial re-
gion and surface resorption beneath its angle. Oppo-
site is observed in individuals with backward pattern
of mandibular growth that shows up as a concavity on
the lower border, just ahead of mandibular angle des-
ignated as “antegonial notch” .56 Hence this acts as a
notable indicator of growth pattern determination and
can easily be measured both on a lateral cephalogram
and an orthopantomogram.

Patterning of mandibular ramus is also a crucial in-
dicator for determining the direction of growth in an
individual as to maintain a harmonious dentofacial rela-
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tionship, it remodels to attain its alignment in
vertical and antero-posterior dimension.”® A
study conducted by Muller showed reduced
ramal height measurements in individuals
who had growth in vertical dimension than
those with growth in horizontal dimension.®
Therefore, ramal height and width show
significant variability with varying growth
patterns in different skeletal malocclusion
groups.

Several cephalometric parameters have
already been reported in earlier research-
gs!>781014 10 relate mandibular morphology
with differing growth patterns but not many
have reported comparisons together with
correlation especially for skeletal class Il
subjects.

Growth pattern prediction together with
knowledge of dentoskeletal characteristics
has important clinical implication for estab-
lishing correct diagnosis and formulating a
proper treatment plan. When considering
orthodontic treatment, the necessity of tooth
extractions, the appropriate type of anchor-
age, the methods used to achieve orthodon-
tic tooth movement, and the retention plan
to be implemented, all hinge on the indi-
vidual's growth pattern.’® Hence this study
was conducted with the aim to establish
a comprehensive comparison and to find
correlation between antegonial notch depth
(AND), ramus height (RH) and ramus width in
individuals with distinct skeletal growth both
in sagittal (skeletal class |, skeletal class |l
and skeletal class Ill malocclusion) and ver-
tical (average, vertical and horizontal growth
patterns) dimensions.

B METHODOLOGY

This observational study was conducted
with the approval of the ethical review board
of the Armed Forces Institute of Dentist-
ry (AFID) in Rawalpindi. The sample size of
180 pre-treatment lateral cephalograms was
determined through a power analysis using

G*Power software, Version 3.1.9.7, based
on equal distribution (1:1) and effect size
() = 0.40, with a significance level of a =
0.05.1°

The cephalograms were collected from
patients reporting to the department of or-
thodontics at AFID from October 2018 to
August 2021, and were selected using the
purposive sampling technique. The sample
consisted of 180 pre-treatment lateral ceph-
alograms of individuals with skeletal Class |
(ANB angle value 0°-4°), Class Il (ANB angle
> 49, and Class lll (ANB angle < 0° maloc-
clusions, who were between the ages of 18
to 25 years and had completed their growth
stage. Patients with facial asymmetry, con-
genital anomalies, syndromes, or trauma
were excluded from the study.

The cephalometric radiographs were
hand-traced by the same observer (A.T.) on
an acetate matte sheet after placing it on an
illuminator. The linear and angular measure-
ments were taken twice by the same observer
(R.S.) without any magnification error, using
a ruler and a protractor. To ensure accura-
cy, the measurements were recorded again
after an interval of 15 days to determine in-
tra-examiner reliability. Cohen's Kappa coef-
ficient was used to calculate intra-observer
variability, with readings ranging from 0.89
to 0.95. The sample was divided into three
groups based on ANB values: Group 1 (skel-
etal Class I), Group 2 (skeletal Class Il), and
Group 3 (skeletal Class Ill). The sample was
further sub-divided based on maxillary man-
dibular plane angle (MMA) and Jarabak's
ratio into average (MMA 20-28 degrees,
Jarabak's ratio 61% - 69%), vertical (MMA
>28, Jarabak's ratio <61%), and horizontal
(MMA <20 degrees, Jarabak's ratio >69%)
growth patterns, with an equal distribution of
20 in each sub-group.'®

The study assessed antegonial notch
depth and ramus morphology (ramal height
and width) for all sub-groups. The data was
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analyzed using IBM SPSS software Version
26 (2019). Cross tabulation was used to
evaluate gender distribution from the sam-
ple size, and ANOVA was used to determine
differences between the three groups for
all variables, followed by a post-Hoc Tukey
test with a significance level of p <0.05. The
mean and standard deviation values for all
variables were calculated for each group.
Pearson's correlation coefficient analysis
was performed to determine the correlation
between ANB and ramus morphology (height
and width) for average, vertical, and horizon-
tal growers for all three malocclusion groups,
with a significance level of 5%. The cephalo-
metric landmarks and planes used for mea-
surement are shown in Figure 1, while the
linear and angular measurements recorded
are defined in Table 1.

W RESULTS

Table 2a and 2b illustrate differences
among varied patterns of growth in a skeletal
class | malocclusion group, the AND values
were significantly greater in individuals with
vertical pattern of growth (p < 0.01) than
both average and horizontal growers. RH ap-
peared significantly increased for horizontal
growers (p < 0.05) in contrast to the other
two groups. No significant change was ob-
served for RW measurements in any of the
groups.

For skeletal class Il as illustrated in Table
3a and 3b, antegonial notch measurements
were raised significantly for patients with
increased vertical component of growth (p
< 0.01) followed by average and horizontal
growers. RH measurements were signifi-
cantly increased in patients with horizontal
pattern (p < 0.05) of growth as opposed
to vertical growth pattern, whereas, ramus
width values were increased in horizontal
growers (p < 0.05) contrasted to average
growers.

Table 4a and 4b showed statistically
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insignificant differences among the three
groups (average, vertical and horizontal) in
skeletal class lll patients for AND, RH and
RW measurements.

Pearson’s correlation coefficient analysis
results of individual comparisons between
different groups are illustrated in Table 5. In
subjects with average growth pattern, signif-
icant correlation was not found among any
of the variables in class | and class Il maloc-
clusion groups, while in class lll subjects RW
showed definitive but small correlation with

RH (r =0.50) and AND (r =0.489).

Class | subjects with vertical pattern of
growth showed moderate correlation of RH
with RW (r =0.521). AND was also moder-
ately correlated with RH (r =0.510) in class
II'and RW (r =0.509) in class Il vertical
growers. In horizontal growth pattern, AND
showed moderate but negative correlation
with RH (r = -0.520) and RW (r = -0.516)
in class Il subjects. RH was found to be high-
ly correlated with RW (r=0.696) in case of
class Ill while no significant correlation was

Gn

observed in class | subjects.
B DISCUSSION

Several studies determining the plausi-
bility of Bjork’s structural method have been
carried out to predict mandibular growth
and its effect on facio-skeletal morphol-
ogy."*8101217 This study employed to not
only provide detailed comparison but also
to find correlation between AND and ramus
morphology (height and width) on untreated
subjects in different skeletal growth patterns

Figure 1: S= Sella, N=Nasion, A= Point A, B= Point B, Ar= Articulare, Gn= Gnathion, Go= Gonion, Me= Menton, ANS= An-
terior nasal spine, PNS= Posterior nasal spine, MP= Mandibular plane, PP= Palatal plane, AFH= Anterior facial height, PFH=
Posterior facial height, AND= Antegonial notch depth, RH= Ramus height, RW= Ramus width

H56
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Table 1: Linear and angular measurements obtained from lateral cephalograms

Variables

Definition

A point, nasion, B point (ANB)

Difference between SNA (Sella-Nasion to point A) angle and SNB (Sella-Nasion to point B) angle

Anterior facial height (AFH)

The linear distance recorded from Nasion to Menton

Posterior facial height (PFH)

The linear distance recorded from Sella to Gonion

Jarabak’s ratio

Posterior facial height divided by total Anterior facial height

Antegonial notch depth (AND)

The perpendicular distance recorded from deepest part of convexity located anterior to angle of mandible on the lower border of mandible to a

tangent drawn through two points on either side of the notch 14

Ramus Height (RH)

The linear distance measured from Articulare point to Gonion 14

Ramal width (RW)

The linear distance measured between anterior and posterior border of mandibular ramus at the level of occlusal plane 10

Table 2a: ANOVA test with descriptives in skeletal class I

95% Confidence Interval for Mean
Variables N Mean SD SE
Lower Bound Upper Bound
Average (20) 40.60 5.04 112 38.24 42.96
Ramus Height Vertical (20) 39.70 3.52 0.78 38.05 41.35
Horizontal (20) 4510 5.00 1.11 42.76 47.44
Average (20) 25.40 1.93 0.43 24.50 26.30
Ramus Width Vertical (20) 24.75 2.05 0.45 23.79 25.71
Horizontal 20) 25.10 3.39 0.75 23.52 26.68
Horizontal (20) 1.27 0.69 0.15 0.94 1.60
Antegonial Notch Vertical (20) 2.60 0.55 0.12 2.34 2.85
Horizontal (20) 1.75 0.61 0.13 1.11 1.69
N = Number of samples, SD = Standard Deviation, SR = Standard Error
Table 2b: Post Hoc test to determine significant differences among different growth patterns n skeletal class I
Variables Mean Difference (I-J) SE Sig.
Vertical 0.90 1.44 0.809
Average -
Horizontal -4.50* 1.44 0.008
: . Average -0.90 1.44 0.809
Ramus Height Vertical -
Horizontal -5.40"* 1.44 0.001
Average 4.50* 1.44 0.008
Horizontal
Vertical 5.40"* 1.44 0.001
Vertical 0.65 0.80 0.699
Average
Horizontal 0.30 0.80 0.926
i ) Average -0.65 0.80 0.699
Ramus Width Vertical
Horizontal -0.35 0.80 0.901
) Average -0.30 0.80 0.926
Horizontal
Vertical 0.35 0.80 0.901
Vertical 325 0.19 0.000
Average
Horizontal -0.12 0.19 0.803
: i Average 1.327* 0.19 0.000
Antegonial Notch Vertical
Horizontal 1.20 0.19 0.000
Average 0.12 0.19 0.803
Horizontal
Vertical -1.20%* 0.19 0.000
**p=10.01, ** p=0.001, *** p=0.000 SE = Standard Error, Sig. = Significance
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Table 3a: ANOVA test with descriptives in skeletal class I1

95% Confidence Interval for Mean
Variables N Mean SD SE
Lower Bound Upper Bound
Average (20) 40.05 4.04 0.90 38.16 41.94
Ramus Height Vertical (20) 38.75 5.79 1.29 36.04 41.46
Horizontal (20) 42.35 3.70 0.82 40.62 44.08
Average (20) 24.55 2.32 0.52 23.46 25.64
Ramus Width Vertical (20) 24.75 2.88 0.64 23.40 26.10
Horizontal 20) 26.70 2.88 0.64 25.35 28.05
Horizontal (20) 0.87 0.60 0.13 0.59 1.15
Antegonial Notch Vertical (20) 2.70 1.29 0.28 2.09 3.30
Horizontal (20) 1.45 0.64 0.14 1.14 1.75

N = No. of samples, SD = Standard Deviation, SE = Standard Error

Table 3b: Post Hoc test to determine significant differences among different growth patterns n skeletal class I1

Variables Mean Difference (I-J) SE Sig.
Vertical 1.30 1.45 0.647

Average
Horizontal -2.30 1.45 0.263
) i Average -1.30 1.45 0.647

Ramus Height Vertical -

Horizontal -3.60* 1.45 0.043
) Average 2.30 1.45 0.263

Horizontal
Vertical 3.60" 1.45 0.043
Vertical -0.20 0.85 0.970

Average
Horizontal -2.15% 0.85 0.039
Average 0.20 0.85 0.970

Ramus Width Vertical
Horizontal -1.95 0.85 0.068
) Average 2.15% 0.85 0.039

Horizontal
Vertical 1.95 0.85 0.068
Vertical -1.82%* 0.28 0.000

Average -

Horizontal -0.57 0.28 0.119
Average 1.82°* 0.28 0.000

Antegonial Notch Vertical
Horizontal 1,25 0.28 0.000
Average 0.57 0.28 0.119

Horizontal
Vertical -1.25*** 0.28 0.000

*p=0.05, **** p= 0.000, SE = Standard Error, Sig. = Significance
Table 4a: ANOVA test with descriptives in skeletal class II1

95% Confidence Interval for Mean
Variables N Mean SD SE
Lower Bound Upper Bound
Average (20) 39.65 5.39 1.20 3713 4217
Ramus Height Vertical (20) 38.95 6.00 1.34 36.14 41.76
Horizontal (20) 43.70 7.62 1.70 4013 47.27
Average (20) 23.05 2.85 0.63 21.71 24.39
Ramus Width Vertical (20) 22.65 2.90 0.65 21.29 24.01
Horizontal 20) 24.75 2.63 0.58 23.52 25.98
Horizontal (20) 2.02 1.12 0.25 1.49 2.55
Antegonial Notch Vertical (20) 2.05 0.74 0.16 1.70 2.39
Horizontal (20) 2.21 1.10 0.25 1.67 2.74

N = No. of samples, SD = Standard Deviation, SE = Standard Error
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Table 4b: Post Hoc test to determine significant differences among different growth patterns n skeletal class I11

Variables Mean Difference (I-J) SE Sig.
Vertical 0.70 2.02 0.936
Average
Horizontal -4.05 2.02 0.122
Average -0.70 2.02 0.936
Ramus Height Vertical
Horizontal -4.75 2.02 0.058
Average 4.05 2.02 0.122
Horizontal
Vertical 4.75 2.02 0.058
Vertical 0.40 0.88 0.894
Average -
Horizontal -1.70 0.88 0.143
Average -0.40 0.88 0.894
Ramus Width Vertical
Horizontal -2.10 0.88 0.054
Average 1.70 0.88 0.143
Horizontal
Vertical 2.10 0.88 0.054
Vertical -0.02 0.31 0.997
Average -
Horizontal -0.18 0.31 0.834
) i Average 0.02 0.31 0.997
Antegonial Notch Vertical -
Horizontal -0.16 0.31 0.873
) Average 0.18 0.31 0.834
Horizontal
Vertical 0.16 0.31 0.873

* p=0.05, *** p=0.000, SE = Standard Error, Sig. = Significance

Table 5: Correlation analysis among different growth patterns (average, horizontal, vertical) in skeletal class I, skeletal class II,
skeletal class I1I subjects

Variables Growth pattern Mean (Dln:‘Jf)e rence SE Sig.
i P. correlation 1 0.163 0.265
Sig. (2-tailed) 0.491 0.259
P. correction 0.163 1 0.012
Class | (N=20) RW : :
Sig. (2-tailed) 0.491 0.961
P. correlation 0.265 0.012 1
AND
Sig. (2-tailed) 0.259 0.961
o P. correlation 1 0.226 -0.030
Sig. (2-tailed) 0.338 0.901
P. correlation 0.226 1 -0.098
Average Class Il (N=20) RW - -
Sig. (2-tailed) 0.338 0.680
P. correlation -0.030 -0.098 1
AND
Sig. (2-tailed) 0.901 0.680
= P. correlation 1 0.500* 0.231
Sig. (2-tailed) 0.025 0.328
P. correlation 0.500" 1 0.489*
Class Il (N=20) RW : :
Sig. (2-tailed) 0.025 0.029
P. correlation 0.231 0.489* 1
AND : :
Sig. (2-tailed) 0.328 0.029
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. P. correlation 1 0.521* -0.430
Sig. (2-tailed) 0.019 0.059
P. correction 0.521* 1 -0.209
Class | (N=20) RW - -
Sig. (2-tailed) 0.019 0.376
P. correlation -0.430 -0.209 1
AND
Sig. (2-tailed) 0.059 0.376
" P. correlation 1 0.261 0.510*
Sig. (2-tailed) 0.267 0.022
P. correlation 0.261 1 0.092
Vertical Class Il (N=20) RW - -
Sig. (2-tailed) 0.267 0.700
P. correlation 0.510* 0.092 1
AND
Sig. (2-tailed) 0.022 0.700
Ri P. correlation 1 0.310 -0.082
Sig. (2-tailed) 0.184 0.731
P. correlation 0.310 1 0.509*
Class Ill (N=20) RW - -
Sig. (2-tailed) 0.184 0.022
P. correlation -0.082 0.509* 1
AND
Sig. (2-tailed) 0.731 0.022
Al P. correlation 1 0.152 -0.056
Sig. (2-tailed) 0.523 0.815
P. correction 0.152 1 0.093
Class | (N=20) RW : :
Sig. (2-tailed) 0.523 0.697
P. correlation -0.056 0.093 1
AND
Sig. (2-tailed) 0.815 0.697
o P. correlation 1 0.286 -0.520*
Sig. (2-tailed) 0.221 0.019
. P. correlation 0.286 1 -0.516"
Horizontal Class Il (N=20) RW - -
Sig. (2-tailed) 0.221 0.020
P. correlation -0.520* -0.516* 1
AND : :
Sig. (2-tailed) 0.019 0.020
= P. correlation 1 0.696*** 0.280
Sig. (2-tailed) 0.001 0.232
P. correlation 0.696™** 1 0.326
Class Il (N=20) RW : :
Sig. (2-tailed) 0.001 0.161
P. correlation 0.280 0.326 1
AND : :
Sig. (2-tailed) 0.232 0.161

*p =0.05,**p =0.001, N = No. of subjects, RH = Ramus height, RW = Ramus width, AND = Antegonial notch depth. Pearson correlation coefficient

both in sagittal and vertical dimensions with
emphasis on growth pattern prediction by
analyzing aforementioned structures of the
mandible. Two-dimensional lateral ceph-
alometric films were utilized in the present
study, as patients were routinely advised for
orthodontic treatment being an essential di-
agnostic tool that did not add any extra cost
or radiation exposure.

The eventual form of a completely devel-

H 60

oped mandible is due to a complex interplay
of growth determinating and environmental
factors that influence function and direct
the jaw bone. Antegonial notch deepening
appears as a result of appositional and re-
sorptive processes that shape the mandible
in such a way which exemplifies the type
of growth in an individual. In existing study,
the depth of antegonial notch in class | and
class Il were greatest for subjects with verti-
cal growth pattern than average or horizon-

tal growth patterns. This result is congruent
with Bjork’s report and various studies done
previously.>51018 Howell'® reported that due
to the action of masseter and medial ptery-
goid muscle antegonial notching is produced
along the lower border of the mandible when
condylar growth fails to contribute to down-
ward mandibular growth. A study'" showed
that highest proportion of shallow notch was
observed in skeletal class Ill and in our study
no statistically significant differences could
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be found in class Il subjects.

Alow correlation was found between AND
and RW in class Il individuals with average
growth pattern (r=0.489) as well as class Il
with vertical growth pattern (r=0.509). No
previous studies reporting any significant re-
lationship could be found for skeletal class Ill
individuals. Class Il vertical growers showed
moderate relationship between antegonial
notch depth and ramus height (r=0.510).
Lambrechts et al®® concluded in his study
that patients with more vertical pattern of
mandibular growth have deep antegonial
notches and result in increased anterior
facial height than those with shallow notch
depth and no contradictory reports against
this positive relationship have been found. In
class Il horizontal growers a notable nega-
tive relationship was found for antegonial
notch depth with both ramus height (r=-
0.520) and ramus width (r=-0.516) which
was significant statistically. These findings
are in conformity with Kolodziej et al who
also reported significant negative relation-
ship between mandibular AND and imminent
horizontal jaw bone development.?’ Enlow
highlighted the importance of ramus-corpus
angle as it directly influences the amount
of bone turnover on the inferior margin of
mandibular corpus. He demonstrated that
individuals in which ramus-corpus angle is
opened, deep antegonial notch was noticed
whereas if it becomes closed, shallow notch
depths were observed.?

Overall, previous studies unanimous-
ly are in consensus with the results of our
study, hence, antegonial notch may possibly
forecast the direction of facial growth. The
correlation of AND with RW in class Ill aver-
age and vertical growers should be taken in
account when treatment for such subjects is
forethought.

RH was greatest in horizontal growth
pattern for both class | and class Il subjects
as compared to average and vertical growth

pattern groups. A significantly increased RW
was observed in skeletal class Il subjects
only with horizontal growth pattern. These
findings are compatible with observations
reported by renowned researchers, who
promulgated reduced ramal dimensions in
subjects with vertical growth pattern. 2%
% Another study reported large RH values in
individuals with hypodivergence of mandible
and smaller values in hyperdivergent growth
patterns?®. In the present study RH was mod-
erately correlated with RW in class | verti-
cal growers (r=0.510) and class Ill average
growers (r=0.50) whereas a high correlation
was observed between the two (RH and RW)
for class Il horizontal growers (r=0.696).
Hence, ramus morphology is a reliable and
potent indicator of determining how man-
dibular growth will respond to future ortho-
dontic treatment thus treatment needs to be
planned, executed and retained accordingly
by the practitioner.

The outcomes of this study have import-
ant clinical implications when planning and
executing orthodontic treatment as factors
like extraction decision, anchorage prepa-
ration, application of biomechanics and re-
tention protocol are subject to individual’s
growth pattern demands, hence a rigorous
understanding of skeletal patterns both in
sagittal and vertical dimensions is of para-
mount importance. Further studies are en-
couraged to validate the results among vari-
ous ethnicities with an elaborate sample size
especially for class Il pattern and taking in
account all Bjork’s seven structural param-
eters.® Also, three-dimensional modalities
can be used in future studies for an in-depth
knowledge on the same.

Bl CONCLUSION

Antegonial notch depth was deepest in
individuals with vertical growth pattern for
both skeletal class | and class Il groups.
Class I vertical growers showed moderate
correlation between antegonial notch depth

VOL. 37 NO. 1 | Journal of Postgraduate Medical Institute

and ramus height.Class Il individuals also
showed significant correlation between
depth of antegonial notch and ramus width
in both average and vertical growth patterns.
A negative relationship was observed for
antegonial notch depth with both ramus
height and ramus width in class I horizontal
growers.

Ramus height values were greatest in
horizontal growth pattern for both class |
and Il subjects as compared to average and
vertical growth pattern groups. A significantly
increased ramus width was observed in
skeletal class Il subjects only with horizontal
growth pattern. Correlation between ramal
height and width was found in class | vertical
growers and class Il average and horizontal
growers.

Orthodontic  diagnosis and treatment
planning can be regulated by determining
anatomical variability of antegonial notch
depth, ramus height and width as growth
pattern plays an evident role in carrying out
a successful treatment. Thus, from clinical
perspective thorough understanding of these
parameters help the clinician in making an
accurate decision.
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