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The prediction of therelation between anterior facial
skeleton and sellaturcicain Iragi sample

Mohammed Kh. Al-Ani, B.D.S., M.Sc. @
Dhia'a J. Al-Dabagh, B.D.S., M.Sc. @

ABSTRACT

Background: The relation between the anterior facial skeleton and sella turcica may vary from individual to
individual, and the establishment of normal standards in different skeletal patterns will aid in the process of
eliminating any abnormality in such an important region. This study aimed to find the relation of the anterior facial
skeleton to the sella turcica in different skeletal patterns and in both gender and also to find the most valid equation
for describing these relationships to be applied practically in different skeletal patterns.

Materials and method: The sample consisted of “138” digital true lateral cephalometric radiographs

related mostly to patients attended to the college of dentistry /Baghdad University with an age range “18-30” years,
they classified into three skeletal patterns . Six cephalometric parameters in addition to shape of Sella Turcica were
measured and assessed for each individual radiograph using AutoCAD program 2008.

Results : The linear measurements that assess the relation of sella turcica to anterior facial skeleton in all skeletal
patterns showed a very highly significant gender differences; being larger in males than in females, while for the
angular measurements, no gender difference were found. Among the three skeletal patterns only the “S-B Length”
and the “ASB angle” showed a very highly significant difference. The Pearson’s correlation test in all skeletal patterns
showed a very highly significant positive correlation among “ S-N, S-A & S-B Length ” and among “ NSA, NSB & ASB
angles”, however highly predictable regression equations in the three skeletal patterns were found for the first time in
Iraq between “ NSB & NSA angles ”.

Conclusions: The introduction of valid predictable equations for the first time that can assess the relation between
Sella Turcica and anterior facial skeleton in Iraqgi sample.

Keywords: Sella Turcica, Anterior facial skeleton and predictable equation. (J Bagh Coll Dentistry 2012;24(1):101-110).

INTRODUCTION

The Clinicians should be familiar with the normal
radiographic anatomy and morphologic variability
of this area, in order to recognize and investigate
deviations that may reflect pathological situations,
even before these become clinically apparent 2,
The sella turcica is an anthropometric landmark
commonly used by orthodontists for radiographic
cephalometric analysis as a part of orthodontic
treatment management®, in addition to that, one of
the most commonly used cranial landmarks for
cephalometric tracing is sella point. This point is
located in the centre of the sella turcica, with the
turcica housing the pituitary gland in the cranial
base. This gland lies within the pituitary fossa and
consists of the anterior lobe (adenohypophysis),
the intermediate lobe, and the posterior lobe. Any
abnormality or pathology in the gland could
manifest from an altered shape of the sellaturcica,
to a disturbance in the regulation of secretion of
glandular hormones; prolactin, growth hormones,
thyroid-stimulating hormone, follicular
stimulating hormone, etc.”.

The sellaturcica is a structure readily recognized
on lateral cephalometric radiographs and routinely
traced for cephalometric analysis. This makesit a

(1) MSc student, dep. of Orthodontics, collage of dentistry,
university of Baghdad
(2) Assistant professor, dep. of Orthodontics, collage of dentistry,
university of Baghdad
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good source of additional diagnostic information
related to pathology of the hypophysis, or to
various syndromes that affect the craniofacia
region®.

MATERIALSAND METHOD

The Sample: The sample of this study included
pretreatment  digita  lateral  cephaometric
radiographs of patients attended the orthodontic
department of College of Dentistry/Baghdad
University prior to recelving any orthodontic
treatment and some students of the same college.
Out of 174 subjects examined, only 138 subjects
(66 males and 72 females) met the following
inclusion criterias:

Iragi Arab subject their age from 18-30 years; a
clinically harmonious and symmetrical face; no
previous orthodontic treatment or orthognathic
surgery; full set of permanent teeth excluding
permanent third molar; no craniofacial disorder
such as cleft palate and no history of facia
trauma.

Distribution of the Sample According to
cephalometric analysis, the total sample 138
radiographs was divided into three major
categories on the bases of anther-posterior skeletal
variations depending on ANB angle value ’.
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Table 1. General Distribution of the Sample
according to ANB angle
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Skeletnl patterms Male Female Total
T Skrletal Class 1 1 w® | = )
CANE 17. 47
Eloebetal Chass 11 1 17 2 e
(ANHE = 4%

Slholetal Class D1 14 il =
LANHE < 27

Twinl (1] TX 133

The I nstruments:

Kidney dish; denta mirrors, cotton wool;
disposable gloves; disinfectant agent (Spirit 75%)
and sterilizer (Memmert, Germany).

The Equipment:
X-ray Machine: The lateral radiographs were
taken in the Orthodontic Department, College of

Dentistry, University of Baghdad, using
PLANMICA PROMAX with DIMAX 3 Digita
X-Ray Unit System Machine (FIN-00880,
Helsinki, Finland).

Analyzing Equipment
1. Hardware:
¢|. Core 2 Due Déll portable computer.
ell. Mass Storage Device/ USB ported
(RAM=512 megabyte).

2. Software:

e AutoCAD 2008 program (version B.51.0
(UNICODE)).

Method:

Clinical Examination:

Each subject was seated on the dental chair, then
information’s about name, age, history of facia
trauma and orthodontic treatment or surgery were
taken from him, after that the subject was
clinically examined extra-orally by inspection to
check for obvious face asymmetry, the occlusion
of the subject was also examined to check for any
deviation of the mandible on closing and opening.
Intraoral examination was done to check his/ her
fulfillment of the required sample selection
criteria.

The Radiographic Techniques:

For each subject extra-oral radiograph was taken
with PLANMICA PROMAX with DIMAX 3
DIGITAL X-Ray UNIT SYSTEM Machine,
which was the true lateral cephalometric view.
This view was taken for each subject at centric
occlusion, the subject’s head is placed between
the two ear posts and faced the nasal positioner;
the nasal positioner touched the subject’s head at
the Nasion point and the angle of the subject’s
head adjusted until the Frankfort plane became
horizontal. The exposure value was 68 kV and 5
mA in case of adult female, 70 kV and 5 mA in
case of adult male and 72 kV and 5 mA in case of
large adult male .
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Cephalometric Landmarks & Measurements:
Cephalometric Bony Landmarks (Figure 1): The
cephalometric bony landmarks, which were used
in this study, include the followings:

Figurel: Cephalometric bony landmarks.

1. Paint(S) Sella: The center of the shadow of
the sellaturcica®®

2. Paint (N) Nasion: The most anterior point of
nasofrontal suture in the midsagital plane. ™.

3. Point (A) Subspinale: The deepest midline
point in the curved bony outline from the base
to the aveolar process of the maxilla, at the
deepest point between anterior nasal spine and
prosthion 2.

4. Point (B) Supramentale: The most posterior
midline point in the concavity of the mandible
between the most superior point on the
adveolar bone overlying the mandibular
incisors (Infradentale) and pogonion 2,

5. Point (TS) tuberculum sdlae: Anterior
boundary of the sellaturcica ™.

6. Point (DS) dorsum sellae: The most posterior
point on the internal contour of the Sella
Turcica™.

7. Point (BPF) Floor of Sella Turcica: the
lower most (deepest) point on the interna
contour of the Sella Turcica™.

Cephalometric planes:
The following cephaometric planes were
determined:

1. Sedla-Nasion (SN) plane: it is the
anteroposterior extent of anterior cranial
base™.

2. N-A line. Formed by a line joining
Nasion and point A °.

3. N-B line Formed by a line joining
Nasion and point B °.

Angular Measurements (Fig. 2):

The following cephaometric angles were
measured:

1- According to Rakosi
were used:

12 the following angles
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A- SNA angle: It is the anteroposterior
position of maxillarelative to the anterior
cranial base.

B- SNB angle It is the anteroposterior
position of mandible relative to the
anterior cranial base.

C- ANB angle It is the relaive
anteroposterior position of the maxilla to
the mandible; it represents the difference
between SNA and SNB angles.

2- Theanglesthat introduced by the authors:

A- NSA angle It is the relatve
anteroposterior (mostly vertical) position
of the maxillato the anterior cranial base;
it represents the position of maxilla
relative to the Sella Turcica

B- NSB angle It is the reative
anteroposterior (mostly vertical) position
of the mandible to the anterior cranial
base; it represents the position of
mandible relative to the Sella Turcica

C- ASB angle It is the relatve
anteroposterior (mostly vertical) position
of the maxilla & mandible to the Sella
Turcica

Linear Measurements
The following linear measurements were used:
The antero-posterior position of sella turcica was
determined by measuring the following:

A) SN Length: the distance from S to N
points 2.

B) S-A Length: the distance from point S to
point A (Introduced by the authors).

C) S-B Length: the distance from point S to
point B (Introduced by the authors).

I L _.,.AI‘- ;-
W,
= IS
|

Figure 2: Cephalometric angular
measur ements
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Figure 3: Cephalometric Linear
measur ements

Digitization:

The cephalometric radiograph when taken from
the computer of the x-ray unit system viathe mass
storage devices to the personal Computer would
be saved as16-8 bit TIFF images which required
the use of adobe Photoshop program to be
adjusted to the auto contrast level and to mode of
8-bit TIFF and be readable to the AutoCAD 2008
program, then the 8-hit TIFF image opened by the
AutoCAD 2008 program in which we start to
locate the points and planes on the image by using
AutoCAD program tools depending on the
definition of each point & measurements and then
separately measures the linear and angular
measurements for each lateral cephalogram & this
reduces the subjectivity of the measurements.
Every lateral cephalometric radiograph was
analyzed by AutoCAD program to every latera
cephalometric radiograph was analyzed by
AutoCAD program to measure the “NSA; NSB;
ASB and ANB” angles. The “ANB” angle
indicates the magnitude of the skeletal jaw
discrepancy, regardless of which jaw is at fault (as
mentioned previoudly in the sample distribution).
After classifying the sample according to the
skeletal patterns, three angular and three linear
measurements was recorded for each radiograph.
All measurements were put in excel sheet for the
whole sample (each class separately); angular
measurements were taken directly, while linear
measurements were divided by scale for each
picture to overcome magnification factor (the
ruler of the nasal positioner used to calculate the
magnification factor).

Calibration Procedure:

This procedure was undertaken to assess the
validity of the measurements (landmarks, planes
and angles) Ten randomly selected cephalometric
radiographs were analyzed by the same operator
with one month interval between the two
examinations, (Intra-examiner Calibration) to
avoid memory bias, and by second examiner with
adequate experience (inter-examiner
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calibration) to assess the accuracy of whole
procedure starting from importing the image to
AutoCAD program; landmarks identification;
drawing the planes, measuring the angular and
linear parameters and correction of magnification
,as following:

Vol. 24(1), 2012
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The results of intra-examiner and inter-examiner
calibration of parametric data using paired t-test
showed statistically no significant difference for
all variables at 0.05 probahility level (Table 2).

Table 2: Intra-examiner and inter-examiner calibration of parametric data using paired t-test.

Intra-examiner Inter-examiner

- calibration calibration

Variables (N=10, d.f.=9) (N=10, d.f.=9)
aem | ctest | pvatue | o Memm [ ese | povatue
S5-N Length -0.17 -1.330 | .216 (NS) -0.178 -1.155 278 (NS)
5-A Length -0.089 -0.454 | .661 (NS) -0.588 -1.288 .230 (NS)
S-B Length .050 .2000 .846 (NS) -0.766 -1.968 081 (NS)
SINA angle 10 4290 .678 (NS) .20 1.500 168 (INS)
SWEB angle .10 .4290 .678 (NS) .10 5570 591 (NS)
ANDB angle -0.1 -0.42 67 (NS) -0.1 -0.429 .678 (NS)
NSA angle -0.1 -0.429 | .678 (NS) -0.2 -1.000 343 (NS)
NSB angle -0.2 -0.802 | 443 (NS) -0.3 -1.406 193 (NS)
ASB angle 0.1 1 34 (NS) .20 3910 705 (NS)
Statistical Analysis: All the data of the sample RESULTS

were subjected to computerized stetistical analysis

using SPSS version 15 (2006) computer program.

The statistical analysis included:

|. Descriptive Statistics: Includes Mean value;

Standard deviation; Percentage and Statistical

tables.

[1. Inferential Statistics: Includes

1. Paired t-test: for intra-examiner, and inter-
examiner calibration.

2. ANOVA (Anaysis of Variance): done for the
main study to compare the skeletal linear,
angular measurements between different
skeletal patterns

3. LSD test for variables that show significant
differences among the study groups in
ANOVA test.

4. Independent t-test: used to examine the
gender difference of linear and angular
measurement in each skeletal pattern.

5. Pearson's correlation coefficient: was
performed between different measurements in
the three skeletal patterns.

6. Regression correlation was performed to

obtain the practically predictable equation.

In the statistical evaluation, the following levels

of significance were used: P values of 5% and

more were regarded as statistically insignificant
where as values less than 5% (p<0.05) were
considered as significant and those vaues less
than 1% (p<0.01) were considered as highly
significant and p value of 0.001 or less were
considered as very highly significant .
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1- Descriptive Statistics and gender differences of
linear and angular measurements in different
skeletal patterns: Table (4, 5 and 6) showed the
descriptive dtatistics of linear and angular in
skeletal | ;11 and 111, and by using independent t-
test we found the followings:

a- SN; SA and SB lengths. There were very
highly significant gender differences regarding
al those measured lengths in al the skeletd
patterns.

b- NSA, NSB and ASB angles. There were no
significant gender differences regarding all
those angular measurements in all the skeleta
patterns.

2- Comparison between different skeletal

patterns. Table (7) showed a comparison of

different linear and angular measurements for
total sample in different skeletal patterns was

done by using ANOVA test and table (8) a

comparison between each two skeletal classes was

done by using LSD and as followings:

A- Linear measurements of (SN, S'A and S-B

Length): The mean values of “ S-N Length ” was

higher in Skeletal | followed by Skeletal 111 and

then Skeletal 11, while the mean values of “ S-A

Length ” was higher in Skeletal 11 followed by

Skeletal | and then Skeletal 111 and finaly the

mean values of “ S-B Length ” was higher in

Skeletal 111 then Skeletal 1 and followed by

Skeletal 1. One way analysis of variance

(ANOVA) showed a very highly significant

difference in (SB Length) (F=13.37,
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P=0.000***), while the other measurements
showed no significant differences among the three
skeletal patterns.

Then the least significant difference (LSD) test
was performed to compare between each two
skeletal classes, and showed that there was a very
highly significant difference in * S-B Length ”
between skeletal 1l and class Il (P=000***),
while between skeletal | and skeletal 111 there was
a highly significant difference (P=0.002**). In
addition to that, there was a significant difference
in“S-B Length” between skeletal | and skeletal |1
(P=0.013*).

B-Angular measurements (NSA, NSB and ASB
angle): The mean value of “ NSA angle " was

Vol. 24(1), 2012
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higher in Skeletal 111 followed by Skeletal | and
then Skeletal 1, while the mean values of “ NSB
angle and ASB angles” were higher in Skeletal I
followed by Skeletal 1 and then Skeletal I11. One
way anaysis of variance (ANOVA) showed a
very highly significant difference in “ASB angle’
(F=26.96, P=0.000***), while the other angular
measurements showed no significant differences
among the three skeletal patterns.

The least significant difference (LSD) test was
performed to differentiate between each two
skeletal classes, and showed that there was a very
highly significant difference in “ ASB angle ”
between skeletal | and class Il (P=0.000***) &
aso between skeleta Il and class I
(P=0.000***).

Table 4: Descriptive statistics and gender differencefor different measurementsin skeletal class

: Total (n=54) Males (n=25) Females (n=29) |Gender differeuce
Variables iLr=52
Mean | SIv | Min | Max [Mean | SIV | Min | Max [Mean | SD | Min | Max | i-value | p-value
§ N Lengih GE.ST | 2P o051 | 7582 | TD2 | X6l | 6031 (TIIT | g7q7 | 2t (6364l Ties | 37T D=
S.A Length BRO9 | 411 |T168) 0274 | 8616 | 308 | BO94 | 9074 | anag | 287 |Tiex| kT RT 1086 MM
5B Length 10683 ( 576 (9720 117.98 (111.46 | 385 (10519 (10798 g2 85| 385 9720110430 523 ==
NEA angle 41.5% | L.76 ar 49 41.48 | 314 a7 49 J1.69 | 245 37 49 028 JTHE NS
NEB angle G043 | 374 | &4 71 60.08 | 460 54 71 0.7 | 84 | 26 59 D63 | 333 Ns
ASBangle |18.83 | 181 | 15 | 25 |85 [1.88 | 15 | 22 | jgop7 (075 | 1T | 215 10§ | 285 NS

The angular measurements were in degrees and the linear were in mm , -« = very highly significant

Table5: Descriptive statistics and gender differencefor different measurementsin skeletal class

. Total (n=59) Males (o= 27) Females (n= 32) I A
Variables iLf.-57
Mean| SD Min | Max [Mean| SD | Min | Max |Mean| SD | 3in | Max | tvalue pvalue
SN Length | 6436 | 371 [6217| TR33 | W89 | 202 [#403 [7833 [ 6623 | 288 [6217[ 7161 | 637 | -
S.A Lensth | 3345 | 454 (74479324 | 8697 | 344 | TREI | 9324 | 5048 | 295 |T447| 8335 | TH0 iy
5B Lengih L0419 | 502 (9202 10606 [107.77 | 574 (10069 11606 (10016 385 (92,02 [108.77) 666 R |l
NeAangie | 076 (307 [ 33 | 48 [0.48 (236 | 33 | 48 |4100 | 284 | 36 | 47 | 064 | S23N§
NSE angle G100 | 44T L7 TG 61.52 | 5.22 i~ Th 62.22 | 377 z= 71 -6 SEIME
ASRamgle | 2114 (232 [ 17 | 28 [2049 | 285 | 17 | 28 (2002|242 | 1B | 27 | 01 | 923N

Theangular measurementswerein degreesand the linear werein mm, s«

NEE anmle

HEBangls

P

=

= very highly significant

Figure 4: shows scatter diagrams, regression lines, and regression equations of “NSB angle”
versus“NSA angle” in skeletal | pattern.

Orthodontics, Pedodontics, and Preventive Dentistry105



J Bagh College Dentistry

Vol. 24(1), 2012

The prediction of therelation

Table 6: Descriptive statistics and gender difference for different measurementsin skeletal class

: Total (n=25) Males (n= 14) Females (n=11) | Gender difference
Variables r=23
Mean | SId | Alin Max {Mean | 811 | Min |Max [Mean | SD | Min | Max | t-valoe [p-value
5N [.urglll G341 | 387 |6l49 | TI8E | T1.21 | 217 | G648 |TIBB| 6484 | 1.19 |61.49| 6905 T.26 1L, | b
5-A ngﬂl 81.28 | 462 |TL.DO | B7.71 | B3.72 | 33! | T6.18 |87.71) 78.16 | 4.23 |TL.00| 87.01 3.68 AHpL T
5B Length |[111.04] 644 (9973 12650 (11385 | 49 [10593 126510749 | 661 [99.73(12232| 276 | .o0n===
NSAangle [ 4188 (2587 | 36 | 46 [4236 | 244 | 30 | 46 |ar27 (276 | 36 | 46 | 104 | 38
NsBangle 5988 (4136 | 53 | 7 [s043 | 39 | 8 |66 [sou8 (451 | 53 [ &7 | ons | N6
ASBangle | 18 |206 [ 13 | 21 |18.00 | 166 | 14 | 20 |17.64 |234 | 13 | 22 | 046 6:3

Theangular measurementswerein degreesand thelinear werein mm, .« = very highly significant

Table 7: Comparison among the three skeletal patternsin total sample.

Skeletal Class I | Skeletal Class IT Skeletal Class | ANOVA test
variables (n=54) (n=59) III (n=25) d.f=2

Mean sSD Mean SD Mean sSD F-value p-value
S-N Length 68.57 3.29 68.30 3.71 68.41 3.87 0.05 951 NS
S-A Length 83.09 4.11 83.45 4.54 81.28 4.62 2.21 13 NS
S-B Length 106.83 5.76 104.19 5.02 111.04 6.44 13.37 L000F*=
NSA angle 41.59 2.76 40.76 3.07 41.88 2.59 1.82 165 NS
NSB angle 60.43 3.74 61.90 4.47 59.88 4.14 2.82 063 NS
ASB angle 18.83 1.81 21.14 2.32 18 2.06 26.96 000w

The angular measurementswerein degreesand thelinear werein mm, «« = very highly significant

Table 8: Significant level between each two skeletal classesin Total sample (L SD)

Class I- Class IT Class I- Class ITL Class II- Class IT1

Variables Mean -al Mean al Mean 1
difference Paae difference Prvniae difference Pvans
S-B Length 2.65 0.013 * -4.2 0.002** -6.85 0.000% =%
AER ungle -2.3 0.000%** 0.83 0.101 NS 3.13 0.000%**

«= gignificant , «=highly significant - = very highly significant

3- Pearson’s Correlation in different skeletal

patterns.

The Pearson’s Correlation
measurement “ SN, S-A, & SB Length” and of

Table9: Corréation of “S-N, SA & S-B Length”

angular measurements “NSA, NSB, & ASB

angles’ showed a very highly significant positive

of the linear

(T

able 9 and 10).

correlation with each other in al skeletal patterns

with each other in different skeletal patterns.

Skeletal Variables
patterns S-B Length S-A Length
i H15 685
S-N Length :
Skeletal Class R JOD 1 FEE SO
T S5-A Length iz 701
P-value 11T J
[ S-NLength [ 643 816
Skeletal Class it R St SO
n S-A Length r B45
p-value NI1T ) Rk Vi
: v 647 832
S-N Length rp=p _——
Skeletal Class Bkt 000 SO
L S-A Length - 720
pevalue == £

«=gignificant , «=highly significant .« = very highly significant
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Table 10: Corrélation of “NSA, NSB & ASB angles’ with each other in different skeletal

Vol. 24(1), 2012
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patterns.
Skeletal Variables Z
patterms ASEB angle NSEB angle
G 615 .BE7
Skeleial Class NSA angle [ e 00 F** 000
1 NSBE angle r 719 /
p-va e SO I
NSA angle v 720 876
Skeletal Class s vy LO00® =" O =
n NSB angle = T47 !
p-valme 01 T R s
[ x 615 914
Skeletal Class e 001 DO0= =+
I r 870 /
NSE angle pvalne s 7
4- Regression Correlation  (prediction B- In skeletal class||. (Fig.5)
equations): The regression lines show that as the “NSB

Depending on the value of Pearson’'s correlation
coefficient (r), the followings valid regression
equation of “NSB angle” versus “NSA angle’
among the three skeletal patterns were found:

A- In skeletal class|. (Fig.4)

The regression lines show that as the “NSB
angle” increases by “1°”, the “NSA angle’
increased by “1.198 °”.

angle” increases by “1°7, the “NSA angle”
increased by “1.27 °”.

C- In skeletal classllIl. (Fig. 6)

The regression lines show that as the “NSB
angle” increases by “1°", the “NSA angle”
increased by “1.45°”.
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Figure5: shows scatter diagrams, regression lines, and regression equations of “NSB angle”
versus“ NSA angle” in skeletal 11 pattern.
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Figure 6: shows scatter diagrams, regression lines, and regression equations of “ NSB angle’
versus“NSA angle” in skeletal 111 pattern.

DISCUSSION
A- Linear measurements of (SN, SA & SB
Length):
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In all skeletal patterns the mean value of linear
measurements “S-N, S-A & S-B Length” showed
very highly significant differences between
gender, being larger in males than in females
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table (4,5, &6), these findings indicates that the
craniofacia structures are larger in males than in
females, may be due to the effect of sex hormones
on the formation of facial contour that leads to
these differences between males and females and
become very evident by adolescence. (the male
bony structure is bolder, more prominent, with
dominance of the forehead, nose, chin and
stronger contour of the mandible), this came to be
in agreement with the finding of Baccettia et al.*®
and aso supported by the finding of
Johannsdottir et al.® and Moldez et al.}” who
concluded that the males have larger head than
females.

On the other hand, table (7) showed that, the
mean values of “S-N Length” found to be
comparable among different skeletal patterns with
anon significant difference among them, whereas
the mean values of “S-A Length” found to be
comparable between Skeletal | & 11, while in
Skeletal 1l it was the least length with no
significant difference among the different skeletal
patterns.

Regarding the mean value of “S-B Length” its
found to be higher in Skeletal 111 than other
skeletal patterns, while it was the least length in
skeletal 11 while in skeleta | it was in between,
with a very highly significant difference among
the different skeletal patterns by using ANOVA
test.

".\'."?‘.A
hel T
¥y P

Fig. 7: Thebluecolor pointsrepresent (A, B
& N points) in males, whilethered color
pointsrepresent (A, & N points)in
females.

Therefore, the “ S-B Length” (which represent the
anterio-posterior position of the mandible relative
to the sella turcica) showed more effective role on
the patient profile anterio-posteriorly than the
effect of the “S-A Length” (which represent the
antero-posterior position of the maxilla relative to
the sella turcica), so the mandibular length and
position concluded to be the most effective
portion of the anterior facial skeleton which
should be taken in consideration when we
determine the line of treatments in different
skeletal patterns, this came to be in agreement
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with Battagel®® who concluded that the
mandibular discrepancy (both in length and
position) is the primarily responsible for the Class
Il malocclusion and with Enlow *° found that the
class Il has smaler mandible, but partialy
supported by Proffit and White * and
McNamara® who mentioned that the main cause
of skeletal class Ill discrepancy is maxillary
retrognathy and mandibular prognathism.

B- Angular measurements (NSA, NSB and
ASB angles):

The “NSA, NSB & ASB angles’ represent the
sagittal (mostly vertical) relation between the
crania base (represented by the sella turcica) and
the anterior facial skeleton (represented by the
anterior border of maxilla -A point-; mandible -B
point- and nasofrontal suture -N point-), in
addition to the relation among the anterior facial
skeleton components, in the present study these
angles showed a non significant differences
between males and females ,table (4,5 &6), this
may be explained by the following: although the
craniofacial structures are larger in males, but the
increase in the size is kept in harmonious manner
therefore there were no differences found in
angles between males and females, figure (9),
however this came to be in contrast with the
finding of Shalhoub et al.?, Ali®, AL-Sahaf %
who found that the facia angles were higher in
females than in males. The difference may be due
to the difference in the age and in the criteria of
the angles used in the present study and their
studies as these angles “NSA, NSB & ASB” are
used for the first time in the present study.

On the other hand, table (7) showed that, the mean
values of “NSA and NSB angles’ were found to
be comparable among different skeletal patterns
with no significant difference among them.

The ASB angle represents the relation of the
maxilla and mandible relative to the Sella Turcica
to a large extent in vertica plane & to a less
extent in antero-posterior horizontal plane.

The “ASB angle” was higher in skeletal 11
(mean=21.14°) than skeletal | (mean=18.83°) and
both of them were higher than that of skeletal 1l
(mean=18°), with a very highly significant
difference among the different skeletal patterns by
using ANOVA test and this may be explained by
the followings:

1-Skeletal |1 as seen in the (figure 10) they occur
either when point A (pink color) was more
forward than in skeletal class I, or the point B
(pink color) was more backward than in skeletal
class | or both of them, so the ASB angle
expected to be larger in skeletal class Il than
skeletal class|.
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A point &

B point

J
Figure 8: The bluecolor linesrepresent the
maxilla (A) & mandible (B) relativeto Sella
Turcicain CL.I, whilethe pink color lines
represent the maxilla (A) & mandible ()
relativeto Sella Turcicain CL.I1.

2- Skeleta class 111 as seen in the (figure 11) they
occur either when point A (pink color) was more
backward than in skeletal class I, or the point B
(pink color) was more forward than in skeletal
class | or both of them, so the ASB angle
expected to be smaller in skeletal class |1l than
skeletal class|.

A poini

| J
Figure9: Theblue color linesrepresent the
maxilla (A) & mandible (B) relativeto Sella
Turcicain CL.I, whilethe pink color lines

represent the maxilla (A) & mandible( )
relativeto Sella Turcicain CL.111.

C- Regression Corréation
equations).

The reasons for selection the prediction regression
equation that predict the “NSB angle” depending
on “NSA angle’ in different skeletal patternsto be
the most important practicaly predictable
equations are:

1- NSB angle represent the relation of mandible
to anterior cranial base (mostly vertically and to a
less extent antero-posteriorly), the prediction of
this angle occur depending on the value of most
important angle that is“NSA angle” that relate the
maxilla to the anterior cranial base, so combining
the variables present in both angle “NSB & NSA
angles’, we found that this prediction equation
will give us an important relations among point
“A, B & N” with the sellaturcica considered to be
in the center of all relations obtained.

(prediction

Orthodontics, Pedodontics, and Preventive Dentistry109

Vol. 24(1), 2012

The prediction of therelation

2- The vdlidity of these eguations chosen
depending on the following criteria:

Vardimon and Lambertz % chose “ r ” to get
valid practically regression equation, it should be
higher than “ 0.7 ”, while Betzenberger et al. %
divided the validity of “ r " into:

[r] < 0.04 * Weak correlation

[r| = 0.4 —0.8 ** Moderate correlation

[r| > 0.8 *** Strong correlation

S0 to increase the validity of obtained regression
equations in the present study, we selected only
the equations with “ r ” more than “ 0.8 ” to get
highest valid practical prediction equation.

3- Applicable in different skeletal patterns (I, 11
& I1).

4- Applied for both genders as we extracted the
equations from a data of total sample.

5 - There were no similar regression equations in
Iraq or even in other populations regarding these
important variables “NSB & NSA angles’ in
different skeletal patterns.
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