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ABSTRACT

Aims: to evaluate the accuracy of W angle, ANB angle and gonial angle in assessing anterio-posterior jaw
dysplasia and the correlation between them in class | , II, 1l patients. Materials and Methods: one
hundred twenty patients (18-30) years of male and female from the center of Mosul City that met the
criteria of the sample with class I, I, and 111, the sample was divided into 3 groups The: 40% was male
(48 cases) and 60 % was female (72 cases). Three groups 40 cases were distributed for each one of class I,
I1, 111. Cephalometric analysis and measurement of angles were done .Results: the mean value of gonial
angle for class | was 126.24+0.77° , class Il cases was 123.42+0.86° and the class Ill cases was
127.53+0.98°;the mean value of W angle for class | was 53.953+0.309° , for class Il was 48.78+1.29° and
for class 111 was 60.96+3.00; 3; the mean value of ANB angle for class | was 2.71+0.155° , class Il was
5.82+0.431°and for the class Il was -3.182+0.241.The comparison between all variables in all classes
showed highly significant differences at p<0.05 Pearson correlation coefficient test between parameters in
class I, revealed weak positive non-significant correlation between W angle value and ANB angle value
while showed weak negative non-significant correlation between gonial angle value with ANB and W
angles value in class 1l when comparing the values of, W angle with the values of gonial angle. ANB
angles revealed a weak positive non- significant correlation. On the other side, there is a weak negative
non-significant correlation when comparing ANB angle value with gonial angle value; in class 111 when
comparing the values of, W angle with gonial and ANB angles rervealed a weak negative non- significant
correlation on the other side, there is a weak positive non-significant correlation when comparing ANB
angle value with gonial angle value. Conclusions: none of the parameters can be considered as the most
appropriate and reliable one for determining the anteroposterior dysplasia and must be considered other
lines and angles in all 3 plane of space to reach accurate diagnosis and treatment planning.
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INTRODUTION
The  strategy  for  successful
orthodontic treatment is an accurate
diagnosis and treatment planning, any
inexactness in diagnosis result in unaccepted
results which will aggravate both the
orthodontist and most importantly the
patients @ (Pervez & Ahmed, 2014).
Cephalometric  analysis consumes both
angular and linear measurements to analyze
skeletal sagittal jaw relationship; various
parameters are obtainable to calculate the
sagittal relationship, but none can be
universally applied with dependability, each
one of them had its draw backs @ (Mittal et
al, 2016).

W angle is a valuable sagittal
parameter in skeletal patterns with clockwise
or counterclockwise rotation of the jaws as
well as during transitional period when
vertical facial growth is going on ® (Sharma
et al, 2015). W-angle has been established
by ¥ Bhad et al. (2013). It does not depend
on any unstable landmarks or dental
occlusion and would be especially precious
to judge true sagittal changes because of the
growth and orthodontic treatment; beside
that W angle matches closely to ANB, Wits

and beta angle, it is not subjective by the

confounding factors that affect angle ANB
in specific incisor angulations®.

W angle is that it can be a precious
implement for planning orthopedic or an
orthognathic procedure as this angle is
independent of cranial base length; As
Cranial base length (position of point N) can
sometimes camouflage true skeletal classes
I, 11, and 111 patterns

Gonial angle (GA) on lateral
cephalometric radiography (LCR) denotes
mandibular morphology with respect to the
mandibular ramus and mandibular body and
is important in predicting growth ©.

The gonial angle can also be an accessible
implement in age assessment in great
situations like mass disaster, remains of
human dead disclosed and murderous
mutilations, missing individuals ©. There is
a downward and backward rotation (high
mandibular angle), in the other word there is
upward and forward direction of the growth
(low mandibular angle) ,so that Gonial angle
was considered as one of the most important
angles for shaping orthodontic or surgical
policies in a patient . Gonial angle is a
common factor used to describe orthodontic
extractions ®. Gonial angle was drawn by a
line on the posterior border of the ramus and

the lower border of the body of the mandible
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®) There is a correlation of Ramus Height,
Gonial Angle, and dental height with
Different Facial Forms 9. ANB, wits
appraisal, Beta angle, Yen angle and W
angle all show a significant correlation with
each other ™. The aims of present study
was to evaluate the accuracy of W angle,
ANB angle and gonial angle in assessing
anterio-posterior jaw dysplasia and the
correlation between them in class I, I, 11l

patients .

MATERIALS AND METHODS

Study was done on patients visiting
the Department of P.O.P, College of
Dentistry, Mosul University and after
obtaining ethical committee approval of the
sample, all patients have complete
permanent dentition including 2™ molar
with age group ranging from 18-30 years old
were examined clinically (male and female)
with Class I, Class IlI, and Class IlI
malocclusion, all the sample selected was
referred to liberty private dental clinics for
taking cephalogram. (135) patient out of
total (290) patient examined were selected
for cephalogram taking who had never been
submitted to any previous orthodontic
treatment.

One hundred twenty patients were fit
with the criteria of the study; cases were
excluded due to the poor quality of
cephalometric radiograph or failure to

communicate with the patients. The selected

cases were divided into 3 groups: 40% were
male (48 cases) and 60 % were female (72
cases). Three groups 40 cases for each one
of class I, I, I were classified.

Inclusion criteria

1 - Class I skeletal dysplasia:

(1) ANB angle of 2° to 4° (Riedel, 1952) *?
(2) Beta angle between 27° to 35° and
clinically a pleasant (almost

Straight) profile (Baik and Ververidou,
2004) ©

B - Class Il skeletal dysplasia:

(1) The ANB angle was above 4° (Riedel,
1952)

(2) Beta angle less than 27° (Baik and
Ververidou, 2004).

C — Class Il skeletal dysplasia:

(1) ANB less than 2° (Riedel, 1952)

(2) Beta angle more than 35° (Baik and
Ververidou, 2004).

2.-Molar and canine relation:

A. bilateral Class | molar and canine
relationship for Class | sample” ¥

B. bilateral Class Il molar relationship for
Class Il sample (*¥

C. bilateral Class Il molar relationshipfor
Class 111 sample ¥

3- Incisal relation:

A. Normal overbite and overjet (2 — 4) mm
for Class | sample.

Overjet between 0 and 1 mm was excluded.

B. Class Il incisal relationship with overjet

more than 5 mm. @9
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Overjet between 4 and 5 mm was excluded.
C. Class I incisal relationship, edge to edge
incisor relation *” and
Negative overjet cases were included in this
study. 8
*No congenital missing, cleft or any other
congenital craniofacial problems.
*Good medical history, all subjects are Iraqi
in origin and live in Mosul City.
Patients attended orthodontic
department in P.O.P department seeking
orthodontic treatment in the orthodontic
clinic each patient was amine to exclude any
craniofacial anomalies or asymmetry, check
for handiness of full dentition also
information was taken from the patient to
except any history of orthodontic treatment
or orthognathic surgery, then initial
classification of the sagittal skeletal
malocclusion was done based on Foster
method (Two Finger method) (Foster
,1990)™® | the patient was seated on dental
chair in an upright position, the patient
instructed to look forward with the Frankfort
plane parallel with the floor then The fore
finger of the examiner placed at a point
corresponding to the point A & middle
finger placed at a point corresponding to the

point B. In skeletal bases

1-Class | case: The fore finger was slightly
ahead (2-3 mm) of the middle finger or the

hand at an even level

2-Class Il case — The fore finger was
considerably ahead of the middle finger, and
the hand pointed upward.

3-Class Il case — The middle finger was
ahead of the fore finger, and the hand
pointed downward.

The lateral cephalometric radiographs
were taken for subject under standardized
condition. “® Each cephalogram was taken
in centric occlusion for subject with lips in

relaxed position @

. After obtaining the
radiographs, they were imported and
analyzed using the software program [Easy
Dent 4, software version: 4,14,1 (2012)]
then the cephalometric points, planes were
determined and the measurements were
obtained by the researcher using the same
software program. The  following
cephalometric points, planes and landmarks
were first identified on the lateral
cephalogram:

S: The midpoint of the pituitary fossa (sella
turcica).

M: midpoint of the premaxilla, by drawing
largest circle in the premaxilla that is tangent
to the anterior and superior walls of the
premaxilla and the midpoint of the circle
was identified.

G: Centre of the largest circle that is tangent
to the internal inferior, anterior and posterior
surfaces of the mandibular symphysis

Point A: The deepest midline point on the

premaxilla between the anterior nasal spine
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and prosthion, near the apex of the central
incisor root.

Point B: The deepest midline point of the
bony curvature of the mandible.

(N) Nasion: The most anterior point in the
frontonasal suture.

(Co) condylion: the midpoint of the
condyle.

Ar: the midpoint of intersection of the
external dorsal contours of the articular
process of the mandible and the temporal
bone

Go: the most posterior inferior point on the
outline of the angle of the mandible.

(Me) Menton: the most inferior point of the
mandibular symphysis in the midsagittal
plane.

Line connecting S and M points.

Line connecting M and G points.

Line connecting S and G points.

Line from point M perpendicular to the S —
G line.

Finally, measuring the W angle, this is the
angle between the perpendicular line from
point M to S — G line and the M — G line.
Line connecting Ar and Go points.

Line connecting Go and Me points.

Finally, measuring the Gonial angle, this is

the angle between the perpendicular lines
from point Ar — Go, Go- Me line.

W angle:

After sample classification, W angle was
constructed and measured. First, three points
were located: Point S (midpoint of the sella
turcica), Point M (midpoint of the
premaxilla) was identified by drawing
largest circle in the premaxilla and the
midpoint of the circle was identified, Point
G (centre of the largest circle that is tangent
to the internal inferior, anterior, and
posterior surfaces of the mandibular
symphysis). After identifying these points,
four lines were drawn: S-M line connecting
S and M points, M- G line connecting M and
G points, S-G line connecting S and G
points. A perpendicular was drawn from
point M on S — G line. W angle was
measured which is the angle between the
perpendicular line from point M to S — G
line and the M — G line, according to Bhad
etal ® (Figure 1)

Is done by draw a tangent on the posterior
border of the ramus of the mandible and join
it with another line passing through the

point's gonion and gnathion ®. (Figure 2)
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(Figure 2): gonial angle on cephalometric analysis

ANB angle: angle between N-A and N-B lines is the
This angle is identified by drawing two ANB angle “2.

lines: N-A line, a line drawn from Then the angle was measured, if the angle
N point (Nasion) to the point A, another line was between 2-4 degree and indicating CL |

drawn from N (Nasion) to point B. The

Al — Rafidain Dent J | 88
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malocclusion, if the ANB angle was more less than 2 degrees this indicates a CL Il
than 4 degree the case considered CL Il malocclusion. (Figure 3).

malocclusion, in case the ANB angle was

(Figure3) : ANB angle on cephalometric analysis

RESULTS

Descriptive statistics: Table (1)

Table (1) Descriptive statistics of W angle, ANB angle, and GoniaL angle

Variable Class type Number Mean SD Min Maxi
W angle Class | 40 53.953 0.309 52.9 54.29
Class Il 40 48.78 1.29 46.55 51.87
Class Ill 40 60.96 3.00 57.0 70
Gonial Class | 40 126.24 0.77 124.11 127.90
angle Class Il 40 123.42 0.86 122.02 126.70
Class Ill 40 127.53 0.98 125.11 128.99
ANB angle Class | 40 2.71 0.155 2.41 3.0
Class Il 40 5.82 0.431 4.89 6.91
Class Il 40 -3.182 0.241 -3.89 -2.57
1. Gonial angle: the mean valuexSD of gonial was 127.90°,for the class Il cases the mean
angle for class | was 126.24+0.77° with valuextSD  of gonial angle was
minimum value 124.11°,maximum value 123.42+0.86° with  minimum value
| 89

Al — Rafidain Dent J
Vol. 18, No1, 2018



2.

Al-Dewachi ZB

122.02° and maximum value

126.70°while for the class Il cases the

was

mean valuexSD for the gonial angle was
127.53+0.98°  with

125.11° and maximum value was 128.99°

minimum  value
W angle : the valuexSD of W angle for
class | was 53.953+0.309° with minimum
value value  was
54.29°and for the class Il

valuexSD was 48.78+1.29° with minimum

52.9°, maximum

the mean

value 46.55° and maximum value was
51.87°while for the class Il the mean
value of W angle was 60.96+3.00 with

minimum value of 57.0°and maximum

value of 70°

3. ANB angle: the mean valuex SD of ANB

angle for class | was 2.71+0.155° with
minimum value 2.41°, maximum value
was 3.0°and for the class Il the mean
valuexSD was 5.82+0.431° with minimum
value 4.89°
6.91°, while for the class Il the mean
ANB
3.182+0.241° with minimum value of -

and maximum value was

valuextSD  of angle was -
3.89°and maximum value of -2.57°. Table
(2) showed ANOVA and post-hoc (LSD)
test when comparing gonial angle ,W angle
and ANB angle in class I ,II, and Il they
were all highly significant differences (p <

0.001)

Table (2) ANOVA and Post-hoc (LSD) test when comparing gonial angle,
W angle and ANB angle

Variables Classes NO. MeantSD P F Duncan's group
value value

Gonial class | 40 126.24+0.77 A

angle class 11 40 123.42+0.86 0.000 229.31 B
class Il 40 127.53+0.98 C

W angle class | 40 53.95+0.309 A
class 1l 40 48.783+1.29 0.000 414.89 B
class Ill 40 60.96+3.00 C

ANB angle class | 40 2.71+£0.155 A
class 1l 40 5.82+0.4317 0.000 9342.18 B
class Ill 40 -3.18+0.241 C

Inferential Statistics that describe the
Pearson correlation coefficient test between
parameters in the study groups in class |
the

when  comparing

revealed weak positive

three

non-significant

variables,

show  weak

correlation between ANB angle value and W
angle value (r= 0.059&P= 0.719) while

negative  non-significant

correlation when comparing the ANB angle

value with gonial angle value(r=-0.108&P=
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0.508).When

angle with value of gonial angle there was a

comparing the value of W

weak negative non-significant correlation

between them(r = — 0.15&P 0.354). (Table
3).

Table (3) Correlation Between the Study Parameters in Class | Patients.

Variable ANB angle W angle Gonial angle
r®) r 0.059 r -0.108
ANB angle P P 0.719 P 0.508
N N 40 N 40
R 0.059 r r -0.150
W angle P 0.719 P P 0.354
N 40 N 40
R -0.108 r -0.150 r
Gonial angle P 0.508 P 0.354 P
N 40 N 40 N

(r)* Pearson Correlation Coefficient

In class Il cases, the Pearson
correlation coefficient comparison between
the variables showed that when comparing
the values of ANB angle and the W angle
value a weak positive non- significant
correlation between them(r=0.58&P=0.721).

On the other side there is a weak negative

non-significant correlation when comparing
ANB angle value with gonial
value(r=-0.169&P=0.298),
comparing the gonial angle value with W

angle

while  when

angle value there is a weak positive non-

significant  correlation  between  them

(r=0.295 & P=0.064) Table (4)

Table (4) :Correlation between the study Parameters in class Il Patient

Variable ANB angle W angle Gonial angle
r(*) r 0.058 r -0.169
ANB angle P P 0.721 P 0.298
N N 40 N 40
r 0.058 r r -0.295
W angle P 0.721 P P 0.064
N 40 N 40
r -0.169 r -0.295 r
Gonial angle P 0.298 P 0.064 P
N 40 N 40 N

(r)* Pearson Correlation Coefficient
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In class Il cases the Pearson
correlation coefficient revealed a weak
negative non-  significant  correlation
between ANB angle, and W angle (r= -
0.0169&P=0.27), beside that there was a

weak positive non- significant correlation

between the values of ANB angle and the
angle(r=0.025&P=0.0408)

when comparing the values of W angle and

gonial ,while
the gonial angle there was a weak negative
non-significant correlation between them
(r=-0.139 & P=0.394) Table(5).

Table (5): Correlation between the Study Parameters in Class 111 Patients

Variable ANB angle W angle Gonial angle
r) r -0.169 r -0.025
ANB angle P P 0.27 P 0.408
N N 40 N 40
r -0.169 r r -0.139
W angle P 0.27 P P 0.394
N 40 N 40
r -0.025 r -0.139 r
Gonial angle P 0.408 P 0.394 P
N 40 N 40 N

(n* Pearson Correlation Coefficient

DISCUSSION

The evaluation of anterio-posterior

jaw relationship is an obligatory role in

orthodontic  diagnosis and  treatment

planning and this step is essentially to be
done by cephalometric analysis .

Various linear and angular
measurements can be used to assess sagittal
jaw relationship and none of them can be
applied  with maximum reliability
(2D Because these parameters can be affected
in facial

by any changes height, jaw

inclination, total jaw prognathism and

inclination in references lines ??.Thus the

use of functional occlusal plane in analysis
termed as Wits appraisal may solve the
problem @

To overcome these difficulties the W
angle was produced. Therefore, this study
attempted to analyze ANB angle, gonial
angle variation which was widely used as
proposed cephalometric parameters to
indicate the sagittal jaw relationship in Class
I, Class Il and Class Il malocclusions and
also to compare W angle with those
parameters in assessment of sagittal jaw

discrepancy.
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The ANB angle was developed by Riedel in
19522 Till now it is considered the most
popular and widely used method; jaw
rotation due to orthodontic treatment or
growth have an effect on ANB reading in
addition any displacement in point N have
an influence on ANB value ® . When using
ANB angle many factors like patient age and
the length of anterior cranial base should be
deliberated which makes the explanation of
this angle much more complex ®.The value
of ANB angle in the present study agree
with the study results obtained by Mittal et

al.®.

Regarding the class I, 1l with
minimal differences regarding class Il may
be due to the fact that the use of true
horizontal plane passing through Nasion that
during the growth period this point move
upwards and forwards more in class Il
cases .

The values of W angle in this study is
near to that of Bhad et al ® and Mittal et al
@) with a minimal variations that might be
due to differences in size of the sample and
ethnic group . The present study showed that
W angle values were statistically highly
significant (p <0.001) among the groups.
This agrees with Bhad et al ® study who
suggested that this angle is a pointer for
sagittal skeletal dysplasia.

The geometry of the W angle
provides the advantage to remain relatively
stable even when the jaws are rotated or

growing vertically as it uses three stable

landmarks: point S, point M, and point G
and the angle is measured between a
perpendicular line from point M to the SG
line and M-G line , thus the W angle
remains relatively stable even when the jaws
are rotated or growing vertically this is
because of rotation of the S-G line along
with jaw rotation, which transfers the
perpendicular from point M with it Bhad et
al ®. Therefore, measurement of W angle is
useful as a sagittal parameter in skeletal
patterns with clockwise or counterclockwise
rotation of the jaws in addition during
transitional period when vertical facial
growth is proceeding ©.

The gonial angle (Ar-Go-Me) values
were significantly higher in class Il which
result from increase in the real length of the
mandibule causing an increase in the angle
the result of the current study agree with
result obtained by Gasgoos et al. ®® .Beside
that there is a significant difference in the
means of gonial angle among class I, Il, and
Il.

The correlation between the study
parameters in class | cases showed weak
positive non-significant correlation (r<0.4)
between the W angle and ANB angle beside
weak negative non- significant correlation
between the gonial angle with W angle, and
ANB angle. Also the gonial angle was found
to be the least variable parameter this is due
to the fact that gonial angle determination is

so difficult accurately on cephalometric

Al — Rafidain Dent J
Vol. 18, No1, 2018

| 93



Al-Dewachi ZB

radiograph in addition, it can be easily
affected by the cant of occlusal plane and
vertical dimension of the jaws “ .The
current study disagree with result obtain by
Sharma et al. ®. That shows that W angle
value was the least variable parameter and
disagreed with Pervez and Ahmed @ study
which shows strong negative correlation
between W angle and ANB angle in CL |
malocclusion.

The correlation coefficient of study
parameters in class Il cases showed that
there is a positive weak non-significant
correlation between the ANB and W angles
and a negative weak non-significant
correlation between the gonial angle with
both W and ANB angles, this disagree with
study conducted by Sharma et © and
Pervez & Ahmed ® that demonstrate a
significant negative correlation between the
ANB and W angles.

The correlation coefficient of study
parameters demonstrates that weak negative
non-significant correlation between the
gonial angle and both ANB, W angles. And
weak negative non-significant correlation
between the W and ANB angles. The current
study results disagree with the result
obtained by Mittal etal.”®® that shows
negative correlation between ANB and W
angles with no correlation coefficient with
other variables also there is a disagreement
with the result obtained by Pervez & Ahmed

@ that show significant negative correlation

coefficient between the W angle and ANB
angles.

All the variation in the results might
be related as mentioned previously due to
ethic group differences, size of the samples,
and accuracy in determining parameters.
According to the results we conclude that
none of the parameters can be considered as
the most appropriate and reliable one for
determining the anteroposterior dysplasia
and must be considered other lines and
angles in all 3 plane of space to reach

accurate diagnosis and treatment planning.
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