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ABSTRACT

Background: This study aimed to determine the value of Beta angle for a sample of Iragi adults with class | skeletal
and dental relations and to verify the existence of sexual dimorphism and to find out the relation between this angle
and other craniofacial measurements.

Materials and Methods: Sixty dental students (23 males and 37 females) with an age ranged between 20-31 years old
and having class | skeletal and dental relations were chosen for this study. Each student was subjected to clinical
examination and digital true lateral cephalometric radiograph. The radiographs were analyzed using AutoCAD 2007
computer program to measure the angular and linear variables. Descriptive statistics were obtained for the
measurements for both genders and total sample; independent samples t-test was performed to evaluate the
gender difference and Pearson's correlation coefficient test used to detect the relation between the Beta angle and
other measurements.

Results and Conclusions: The value of Beta angle in this study was 32.63°+ 2.57°. When the Beta angle is less than 27°,
the case is class Il and when it is more than 38°, the case is class lll. There is no genders difference regarding the Beta
angle and this angle correlated significantly and positively with the mandibular length and articular angle and

negatively with ANB and saddle angles.
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INTRODUCTION

Freeman @ stated that, even before Edward H.
Angle introduced his classification of
mal occlusion to the profession in the early 1900's,
the anteroposterior relation of mandible to maxilla
was a most important diagnostic criterion. This
relationship can be determined from clinical
observation to some degree, but it can be much
more accurately evaluated from a laterd
radiograph. Broadbent's @ introduction of his
cephalometer in 1931 made such films available,
athough they were used primarily for research
and growth studies until the late 1940's.

From 1947 till 2009, many methods ©*% had
been developed to assess the anteroposterior
(sagittal) jaw relationship. For every method,
there are many advantages and disadvantages, but
still the ANB angle ) is the most popular one.

In 2004, Baik and Ververidou ®” established a
new cephalometric measurement, named the Beta
angle, to assess the sagittal jaw relationship with
accuracy and reproducibility. In this angle, three
skeletal landmarks- point A, point B, and the
apparent axis of the condyle- were used to
measure an angle that indicated the severity and
the type of skeletal dysplasia in the sagitta
dimension. They found that subjects with a Beta
angle between 27° and 35° had a Class | skeletal
pattern, a Beta angle less than 27° indicated a
Class || skeleta pattern, a Beta angle greater than
35° indicated a Class 111 skeletal pattern and there
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was no statistically significant difference between
mean Beta angle values of males and females.

Kamaamma “@ carried out a latera
cephalometric study in the natural head position
on Indian adults to determine the norms for Beta
angle and Wits appraisal and also to correlate
Beta angle with the Wits appraisal and ANB
angle. The results indicated that there was no
significant difference in the norms for males and
females. Beta angle showed a negative linear
correlation with ANB angle and Wits appraisal.

This study aimed to determine the vaue of
Beta angle for asample of Iragi adults with class|
skeletal and dental relations and to verify the
existence of sexua dimorphism and to find out
the relation between this angle and other
craniofacial measurements.

MATERIALSAND METHODS

Sample

Out of 80 clinically examined under and
postgraduate students in the College of Dentistry,
University of Baghdad with an age ranged
between 20-31 years, 60 students (23 males and
37 femaes) were selected having normal
occlusion, full permanent dentition regardless the
third molars, and ANB angle eqluals to 2°+2° and
MP-SN angle equalsto 32°+5° (.

Methods

Each individual was examined clinically and
subjected to the digital true lateral cephalometric
radiograph using the Planmeca ProMax X-ray
unit. The individual was positioned within the
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cephalostat with the sagittal plane of the head
vertical, the Frankfort plane horizontal, and the
teeth were in centric occlusion. Every lateral
cephalometric  radiograph was anadyzed by
AutoCAD program 2007 to calculate the angular
and linear measurements. Once the picture was
imported to the AutoCAD program, it will appear
in the master sheet on which the points and planes
were determined, and then the measurements were
obtained. The angles were measured directly as
they were not affected by magnification while the
linear measurements were divided by scae (the
ruler in the nasal rod) for each picture to
overcome the magnification.

Cephalometric Landmarks,
M easurements
Cephalometric L andmarks

1. Point S (Sella) The midpoint of the
hypophysial fossa **

2. Point N (Nasion): The most anterior point on
the nasofrontal suture in the median plane “?.

3. Point A (Subspinale): The deepest midline
point on the premaxilla between the Anterior
Nasal Spine and Prosthion ©.

4. Point B (Supramentale): The deepest midline
point on the mandible between Infradentae
and Pogonion ©.

5. Point Me (Menton): The lowest point on the
symphyseal shadow of the mandible seen on a
|lateral cephalogram “2.

6. Point Go (Gonion): A point on the curvature of
the angle of the mandible located by bisecting
the angle formed by the lines tangent to the
posterior ramus and inferior border of the
mandible ©

7. Point C: The center of the condyle ©7.

8. Point ANS (Anterior Nasal Spine): It isthetip
of the bony anterior nasal spine in the median
plane “Y.

9. Point PNS (Posterior Nasal Spine): This is a
constructed radiological point, the intersection
of a continuation of the anterior wall of the
pterygopal atine fossa and the floor of the nose.
It marks the dorsal limit of the maxilla“*

10.Point Ar (Articulare): The point of mtersectron
of the external dorsal contour of the
mandibular condyle and the temporal bone .

Lines, and

Cephalometric Lines

1. SdlaNason (SN) linee It is the
ahteroposterror extent of anterior crania base

2. Mandibular plane (MP): Formed by a line
joining Gonion and Menton

3. N- A line Formed by a Imejommg Nasion
and porntA
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4. N- B line Formed by a line joining Nasion
and point B ©

5. C-B line: A Ime connectr ng the center of the
condyle C with B point ©

6. A-Bline A line connectmgA and B points ©.

7. A Iihe)from point A perpendicular to the C-B
line ®

8. Sdla Artrculare (S-Ar) line: A line from Sella
to Articulare “

9. Paatal plane (PP): A line joining between
ar;)terior nasal spine and posterior nasal spine

10.Articulare- Gonion (Ar- Go) line: A line
joining between Articulare and Gonion “?.

Cephalometric M easurements

1. ANB angle: The angle between lines N-A and
N-B. It represents the difference between SNA
and SNB angles or it may be measured directly
astheangle ANB .

2. Beta angle: It is the angle between the line
from point A Eerpendicular tothe C-B lineand
the A-B line ®.

3. SN plane- Mandibular plane angle (SN-MP):
The angle between the SN plane and the
mandibular plane “?.

4. Gonia angle (Ar- Go—Me) The angle between
the posterior border of the ramus and the
mandibular plane “?.

5. Saddle angle (N- SAr) The angle between the
anterior and the posterior cranial base. This
angle formed at the point of mtersectron of the
S-N plane and the S-Ar plane Y.

6. Articular angle (S-Ar-Go): This angle formed
a the point of intersection of the S-Ar plane
and the Ar-Go plane Y.

7. Basal plane angle (PP-MP): This defines the
angle of inclination of the mandible to the
maxillary base

8. S-N: A distance from Sellato Nasion “?.

9. S-Ar: A distance from Sellato Articulare Y.

10.Maxillary length: It represents the drstance
from Anterror Nasal Spine to Posterior Nasal
Spine

11. Mandrbular length: It r%resents the distance
from Gonion to Menton ¢

12.Ramus length: The d|stance between Ar and
Go (41)

13.Total anterior facial herght (AFH): It's
measured from N to Me ¢

14.Upper anterior facid herght (UFH): It's
measured from N to ANS ‘2.

15.Lower anterior facia herght (LFH): It's
measured from ANSto Me

16. Posterior facral herght (PFH): It's measured
from Sto Go
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Statistical Analyses
All the data of the sample were subjected to

computerized dstatistical analysis using SPSS

version 15 (2006) computer program. The
statistical analysis included:

1. Descriptive  Statistics: Means,
deviations, standard errors,
maximum and statistical tables.

2. Inferential Statistics: Independent-samples t-
test for the comparison between both genders
and Pearson's correlation coefficient test to
detect the relation between the Beta angle and
other measurements.

standard
minimum,

In the statistical evauation, the following
levels of significance are used:

Non-significant NS P>0.05
Significant * 0.05>P>0.01
Highly significant ** 0.01>P>0.001

Very highly significant *** P <0.001

RESULTS AND DISCUSSION

In this study, the norma value of the Beta
angle had been determined for a sample of Iraqi
adults with class | dental and skeleta relations
with its relation to different craniofacial
measurements.

In Irag, two studies had been done using this
angle as a measurement that determine the
features of class Il and 111 4% dependmg on the
value of Baik and Ververidou . The variables
will be discussed under two headlngs.

1- Descriptive  datistics  and
difference

a. Angular measurements

The results showed that al of the angular
measurements except MP-SN angle and saddle
angle were larger in males than femaes with a
non-significant difference. Saddle angle was
larger significantly in females than males; this
comes in agreement with Yassir “® and this was
considered normal as the saddle angle increased
with the decreased of ANB angle “”.

The mean value of SN-MP was smaller
significantly in males than females indicating that
the males had a tendency towards forward
rotation.

The value of Beta an Ie was dlightly hlgher
than Baik and Ververidou ®” and Kamalamma “©
due to the age factor in the first as they conducted
their study on subjects had age between 9 and 15
years old and the head position during taking the
radiograph in the second. There was non-
significant genders difference and this comes in
agreement with Baik and Ververidou ©” and
Kamalamma “©.

gender
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b. Linear measurements

The results indicated that al the linear
measurements were significantly larger in males
than females. This may follow the genera rule
that females are dightly smaller than malesin al
dimensions “*®

2. Relation between Beta angle and other
measur ements

The results showed that Beta angle correlated
significantly in negative direction with ANB and
saddle angles. Thls comes in agreement with
Kamalamma “?, while it correlated directly and
significantly Wlth the S-Ar-Go angle.

Beta angle also correlated directly and
significantly with the mandibular length in so as
the mandibular length increased, the Beta angle
increased and this becomes obvious in Class Il
and I11 jaws relation “449).

On the other hand, the other linear and angular
measurements had no significant correlation with
Betaangle.
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Table 1. Descriptive statistics and gender s difference

- . Genders
Variables | Genders Descriptive statistics difference
Mean | SD. | SE. | Min. | Max. | t-test | p-value
Males 261 | 147|031 0 4 0.48
ANB° Females | 235 | 1.32| 0.22 0 4 0.70 (N S
Total 245 | 1.37 | 0.18 0 4
Males | 122.04 | 430 | 0.90 | 112 134 0.0l

N-S-Ar® | Females | 126.14 | 584 | 096 | 114 137 | -2.90
Total 12457 | 563 | 0.73 | 112 137
Males | 14313 | 545|114 | 133 156
S-Ar-Go° | Females | 14249 | 652 | 1.07 | 126 156 0.40
Total 14273 1 6.09 | 0.79 | 126 156
Males | 12522 | 561 | 1.17 | 116 140

Gonial o o es 112411 | 404 | 066 | 117 | 138 | 089 | 938

**

0.69
(NS

angle Total | 12453 | 469 | 061 | 116 | 140 (NS)
Males | 30.65 | 2.74 | 057 | 27 37 o1
SN-MP° | Females | 3262 | 2.89 | 048 | 27 37 | -262| 2
Total | 31.87 | 297|038 | 27 37
Males | 2335 | 345 | 0.72 | 17 30 089
PP-MP° | Females | 23.22 | 350 | 057 | 15 2 ]014| g
Total | 23.27 | 345 045| 15 30
Males | 3317 | 2.71 | 056 | 27 38 020
Beta® | Females | 32.30 | 2.46 | 040 | 28 B 1129 | g

Total 32.63 | 257 | 0.33 27 38

Males | 7045 | 252 | 052 | 65.7 | 77.05
(ir':) Females | 66.83 | 194 | 032 | 623 | 702 | 627 | S0

Total | 68.22 | 2.79 | 036 | 623 | 77.05
Males | 36.35 | 252 053 | 312 | 42.02
(rs;’;:) Females | 32.16 | 2.83 | 047 | 239 | 3884 | 574 | 0%

Total | 33.77 | 341|044 | 239 | 4202
Males | 50.74 | 4.73 | 0.99 | 38.71 | 57.22
’?r:n%o Females | 44.60 | 357 | 059 | 388 | 5400 | 563 | 0%

Total | 47.0L | 499 | 064 | 38.71 | 57.22
Males | 57.01 | 406 | 0.85 | 50.74 | 68.86
A':‘;E;\'S Females | 5228 | 201 | 033 | 454 | 552 | 6.02 | 9%

Total | 54.09 | 3.74 | 048 | 454 | 68.86
Males | 7403 | 368 | 0.77 | 656 | 80.02

Go-Me 0 les | 6028 | 390|064 | 572 | 770 | 468 | %090

(MM) " otal | 7110 | 445 057 | 572 | 80.02
Males | 53.19 | 2.80 | 0.58 | 4531 | 59.02

%’;E’; Females | 50.62 | 252 | 041 | 449 | 555 | 369 | 0%
Total | 5160 | 2.89 | 037 | 44.9 | 50.02
Males | 69.61 | 407 | 0.85 | 60.11 | 78.18

IEr/ngnl; Females | 62.05 | 359 | 059 | 541 | 69.03 | 7.53 | *0%
Total | 64.95 | 527 | 068 | 54.1 | 78.18
Males | 121.10 | 458 | 0.95 | 114.48 | 132.02

T(r’j]an'; Females | 111.11 | 397 | 065 | 1014 | 1187 | 893 | *2%°
Total | 114.94 | 6.44 | 0.83 | 1014 | 132.02
Males | 82.74 | 494 | 103 | 749 | 92

(Fr:]Fr':) Females | 72.79 | 383 | 063 | 645 | 808 | 875 | *0%°

Total 7661 | 647084 | 645 92

Males =23, Females =37, Total sample =60, d.f. = 58
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Table 2: Relation between Beta angle and other variables

. . Beta’
Variables | Relation Total
o r -0.44
ANB p-value | 0.000 ***
o r -0.34
N-SAr p-vaue | 0.01**
o r 0.30
SAr-Go p-value | 0.02*
Gonial r -0.04
angle® p-vaue | 0.77 (NS
o r -0.05
SN-MP? = Value | 071 (NS)
5 r 0.01
PP-MP = Value | 0.93(NS)
SN r -0.06
(mm) p-value | 0.63 (NS)
SAr r -0.15
(mm) p-value | 0.26 (NS)
Ar-Go r 0.20
(mm) p-vaue | 0.13(NS)
ANS-PNS r 0.06
(mm) p-value | 0.63 (NS)
Go-Me r 0.26
(mm) p-value 0.04*
UAFH r 0.02
(mm) p-value | 0.91 (NS)
LAFH r 0.14
(mm) p-value | 0.29 (NS)
TAFH r 0.14
(mm) p-value | 0.28 (NS)
PFH r 0.14
(mm) p-value | 0.30 (NS)

Table 3. Thevalues of Beta anglein different studies.

Author (s) | Baik and Ververidou ©” K amalamma “* Present study
Y ear 2004 2009 2013
Age (yr) 915 1805 2031

Sex Male | Female | Total | Male | Female | Total | Male | Female | Total
Mean 30.9 311 311 | 3233 | 31.41 318 | 33.17 | 32.30 | 32.63

S.D. 2 3.73 3.46 357 | 271 2.46 257
Min. 27 28 27 28 27
Max. 35 35 38 38 38
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