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Skeletal and dental norms for Sudanese adults with Class I
normal occlusion

Fadhil Y JASIM*
Adam 1 ADAM**

ABSTRACT

The purpose of this study is to establish skeletal and dental Norms for
Sudanese adults by using lateral cephalometric radiography.

A lateral cephalometric analysis of normal Sudanese adults was accomplished
on (27) males and (23) females aged (18) to (25) years with class I normal occlusion,
with no previous orthodontic treatment and with harmonious faces.

Normative skeletodental cephalometric Standards for adult Sudanese males
and females including (18) angular and (21) linear parameters were developed.

Skeletal comparison between males and females showed that:

e Males were significantly greater than females in lower facial height (LFH) and
gonial (Ar.Go.Me) angles, while the females were significantly greater than males
in mandibular bend (MB) and symphysis (3-Me-Mp) ones.

e Males were significantly longer than females in all the skeletal linear parameters
except Wits appraisal and (A-N-Pog.) line, which shows no significant sex,
difference. ‘

e Males with longer cranial base longer upper andlower jaws.

e When comparing the dental angular parameters: Males demonstrated greater
significant values than females in the interincisal (U1-L1) angle than the femalcs,
while the females were significantly greater than males in lower incisors
inclination (L 1-Mp) angle.

e The Sudanese adults exhibited bimaxillary protrusion tendency.

Comparing the dental linear parameters: Males were significantly longer than
the females in the upper posterior (UPDH), lower posterior (LPDH), and lower
anterior (LADH) dental heights.
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INTRODUCTION

(:C})hﬂlometl’ic studies of different ethnic groups are now available including
Down’s " study on Caucasian, Cotton @ whose the first attempt to apply the
cephalmetric analysis to ethnic groups other than those of European ancestry and he
applicd Down’s analysis to African-American, Sul’s @ study of Korean, Mitani’s “
study of Japanese, Fahmy © for Egyptians, Shalhoub er al. © for Saudi Arabians,
Odeh ' for Iraqi, Al-Sahafl ® for Iraqi, EL-Faituri @ for Libyan, AL-Katifi 49 for
Iraqi and AL-Sayagh Y for Iragi, most of these investigations stated that normal
measurcments of one group should not be considered normal for other racial groups,
different  racial  groups must be treated according to their own individual
characteristics.

Cephalometric norms have been used to determine the location and the
severity ol any existing dentofacial discrepancies and to evalunte the changes that
accompany the growth of the individual and orthodontic treatment, Bishara R

The aim of this study is to determine normative information about skeleto-
dental characteristics of the Sudanese population.

MATERIALS AND METHODS
The sample selected from Sudanese adult students in Mosul, Basrah and

Baghdad Universities, (50) males and females of age ranging from 18-25 years with
the following criteria:

I. All subjects are Sudanese in origin, whose parents and grandparents are born in

Sudan.
. Good Medical history (Athanasion) e
_Class I molar and canine relationship (Angle) .
_No delectable rotation of teeth (Bishara and Jacobason) (9
. No crowding of dental arches (2-4 mm over bite and over jet). -
6. No missing or extracted teeth (excluding third molars) (Swierenga ef al.
7. No history of orthodontic treatment, (Bishara ef al.) ey

(L R T O

)(‘6)'
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Each subject was seated on an ordinary dental chair and asked about his age,
name, origin, facial trauma, medical history, orthodontic and prosthetic treatment. All
the subjects were clinically examined in Mosul and Baghdad colleges of dentistry.

Cephalometric Landmarks
The followingé landmarks were used in this study (figure 1) as described by

Coben ' Ricketts (¥ ") Chaconas 9 Rakosi @D Jacobson and Caufield ®?.

I. Point S (Sclla): The center of the shadow of the sella turcica.

2. Point N (nasion): The most anterior point of nasofrontal suture in the mid sagittal
plane.

3. Point Or (orbitale): The lowest point on the inferior margin of the orbit.

4. Point. ANS (anterior nasal spine): The anterior tip of the sharp bony process of the
maxilla at the lower margin of the anterior nasal opening,

5. Point PNS (posterior nasal spine): The posterior spine of the palatine bone
constituting the hard palate coincides with the lowest point of the pterygomaxillary
fissure (PTM).

6. Point A (subspinal): The most posterior midline point overlying the upper central
incisor root apex in the concavity between the anterior nasal spine and the prosthion
which is the most inferior point on the alveolar bone overlying the maxillary
incisors.

7. Point B (supramental): The most posterior midline point in the concavity of the
mandible between the most superior point on the alveolar bone overlying the lower
incisors (infradental) and pogonion.

8. Point Pog (Pogonion): The most anterior point of the bony chin in the median
plane.

9. Point PM (protuberance menti): The point at which the shape of the symphysis
changes from convex to concave at the upper termination of the heavy cortical bone
of the symphysis.

10. Point Me (Menton): The lowest point in the symphyscal shadow of the mandible
is seen on the lateral cephalogram

I'T. Point Gn (ganthian): The most anterior and inferior point of the bony chin is
located where  the bisector of the angle formed between the facial plane and
mandibular plane intersects the outline of the symphysis.

12. Point Go (gonion): The most inferior and posterior point at the angle of the
mandible where the bisector of the angle formed by the junction of the tangents to
the posterior border of the ramus and inferior border of the mandible meets the
mandibular outline.

13. Point Ar (articulare): The point at junction of the posterior border of the ramus
and the inferior border of the posterior cranial base.

14. Point Ba (basion): The lowest point on the anterior rim of the foramen magnum in
the mid sagittal plane, or the junction ofthe superior and inferior surfaces of the
petrous portion of the occipital bone.

I5. Point Po (porion): The highest point of the bony external auditory meatus
(anatomic porion).

16. Point Pt (Pterygoid): The anatomical point representing the radiolucent foramen
rotundum, located at the junction of foramen rotundum with the upper lelt region of
the pteygomaxillary fissure.

I7. Point DC (Condyle): The point in the center of the condylar neck where the
Basion-Nasion plane crosses it.
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18. Point SL (symphysis lingual): The lingual point for determining the symphysis
depth is the most prominent point on the lingual (posterior) aspect of the symphysis.
19 Point Xi (at the center of the ramus): The location of this point is keyed
geometrically to the FH (Frankfort horizontal) and Pt V (ptergoidroot vertical

planes).
The Procedure for constructing the Xi point is as follows:

1 Locate the FIH and draw Pt V plane by drawing a line through the distal
radiographic outline of the pterygo maxillary fissure and perpendicular to TFH.

2. Construct four planes tangents to points R-1, R-2, R-3 and R-4 on the border of the
ramus.

R-1: Deepest point on the anterior border of the ramus and locate halfway between the
superior and the inferior curves.

R-2: Located on the posterior border of the ramus, opposite

R-3: Deepest point of the sigmoid notch and halfway between the anterior and the
posterior curves.

R-4: Opposite R-3 on the inferior border of the mandible.

3. The constructed planes form a rectangle enclosing the ramus.

4. Xi point is located in the center of the rectangle at the intersection of the diagonals.

20. UIE point (upper incisor edge): The tip of the incisor edge of the most anteriorly
placed upper central incisor.

21. LIE point (lower incisor edge): The tip of the incisor edge of the most anteriorly
placed lower central incisor. :

22. UMT point (upper molar tip): The tip of the mesiobuccal cusp of the maxillary
first molar.

23. LMT point (lower molar tip): The tip of the mesiobuccal cusp of the mandibular
first molar.
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Cephalometric Planes (figure 2)

I. Basion-Nasion planc (Ba-N): A line extends from Basion to Nasion (Ricketts) ¢'®,
(Mc Namara) @,

2. Frankfort horizontal plane (FII):

plane extends from the anatomical porion and orbitale (Ricketts) *® (Swierengea er
al )%

3. Occlusal plane (OP): A line Joining the mid point of the over lap of the
mesiobuccal cusps of the upper and lower first molars with the point bisecting the
overbite of the incisors. (Stiener) ¥, (Jacobson) @,

4. palatal plane (PP) extends from anterior nasal spine to posterior nasal spine.
(Ricketts) ), (Rakosi) @". (Swierenga er al.) 19,

5. Mandibular plane (MP): Extends from gonion to menton forming a line tangent to
the lower border of the mandible (Foster) .

0. Facial plane (FFP): extends [rom nasion (o pogonion (Down’s) ", (Mc Namara) ®9

7. Facial axis (P Gun.): A line, which forms the central axis of the face, drawn
between pterygoid point and gnathion (Ricketts) ' (Swierenga) 19,

8. A-Pog. Line (dental line) (line of compensation): A line extends from point A to
Pogonion and represents the maxillo mandibular relation ship (Ricketts) '*; (Solow)
aa, (Chaconas) “?.

Figure (2): Cephalometric planes

Cephalometric Measurement Techniques

Skeletal Angular Measurements (figure 3)

I. S.N.A: Inward angle toward the cranium formed by the intersection of SN and NA.
It indicates the anteroposterior position of the maxilla in relation to the anterior
cranial base.
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2. S.N.B. Inward angle toward the cranium formed by the intersection of SN and NB.
It indicates the anteroposterior position of the mandible.

3. A.N.B: Angle between NA and NB lines represents the difference between SNA
and SNB angles. It describes the relative anteroposterior position of the maxilla to
the mandible.

The angles SNA, SNB, ANB were described by (Tweed) @D (Downs) M (Riedel) o
(Jacobson) @2 (Connor and Moshiri) % (Swierenga ef al.) (‘9.

4. FP-FII (facial angle): The angle between Frankfort horizontal planc and facial
plane represents the degree of mandibular prognathism to carniofacial complex.
The most posterio inferior angle is measured.

5. F-Ba-N (facial axis): The angle between the facial axis and the basion-nasion line
is measured as the most posterio inferior angle.

6. FMA (Franklort mandibular plane angle): The angle of inclination of the mandible
(o the carniofacial complex is formed at the point of intersection of the Frank[fort
horizontal planc and the mandibular plane. The angle (FP-I1, I-Ba.N, and FMA)
were described by (Ricketts) (819 and (Swieranga ef al.) (16

7. LFH (lower facial height) angle: This angle is formed by the intersection of a line
from the anterior spine to the center of the ramus and the corpus axis, from the
ramus center to the Pm point. It describes the divergence of the oral cavity with
growth (Ricketls) (1) (Chaconas) @0y

8. MB (Mandibular bend) angle: This angle is formed by the intersection of the
condylar axis (DC-Xi) and a backward extension of the corpus axis gXi-l’m) from
center of the ramus to the supra pogonion (Ricketls) (9. (Chaconas) @,

9. PP-MP (Palatomandibular plane angle): The angle of inclination of the mandibular
to the maxillary base. (Rakosi) @D (Nanda) Q8

10.PP-ET1 (Frankfort palatal plane) angle: The angle of palatal plane inclination is
measured between palatal plane and Irankfort planc. (Rakosi) ah. (Swierenga ef
ol 3,

11.B.Mce-MP (Symphsis angle): The posterior-superior angle is formed by line
menton and point B and the mandibular plane (Aki ef al.) o,

12.N.S.Ar (Saddle angle): (Downs) G2 (Jarabak) O3 and (Bjork) G {llustrate the
angle between the anterior and posterior cranial base.

13.S.Ar. Go (Articular angle): The angle between the posterior border of ramus and
posteriolateral craninal base (Bjork) =

14. Ar.Go.Me (Gonial angle): The angle between the posterior border of the ramus
(Ar-Go) and lower one of the mandibular plane (Go-Me). It as described by
(Bjork) @9 (Nanda) AN and (Viazis) e,

Skeletal Linear Measurements (figure 4)

They were grouped into horizontal and vertical measurements. The linear
horizontal dimensions, which were measured directly between two points as described
by, (Wylic) D They include:

+ S-N: Represents the anteroposterior extent of the anterior cranial base.

+ ANS-PNS: Represents the maxillary length. '

+ Go-Me : Represents the mandibular length.

¢ Symphysis depth (Sym. De): It is defined as the distance from the most anterior

) . . o y % 3
point to the most posterior point of the symphsis (Aki ef al.) on
The linear horizontal dimensions, which were measured parallel to Frankfort

horizontal (resembling the method of Coben) 1, include:
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¢ Ar-N: The horizontal distance extends from articular point to the nasion point.

¢ Ar-A: The distance extends from articular to point A.

+ Ar-Pog: The distance extends from articular (o pogonion,

¢ Wits appraisal: The lincar distance measured along the occlusal plane between the
two points and intersections of the perpendicular from A and B points to the
occlusal plane. (Jacobson) (39), (Abdel-Kader) (40) and (Oktay) 41).

¢ A-N.Pog (facial convexity): This is a linear measurement between point A and the
facial planc. (Wylic) (42); (Bjork) (43) and (Coben) (17).

¢ N-Me (anterior facial height): The vertical distance from nasion to menton.

¢ N-ANS  (upper anterior facial height): The vertical distance from nasion to anterior
nasal spine.

¢ ANS-Me (lower anterior facial height): The vertical distance between anterior
nasal spin and menton represent the anterior height of the masticatory facial
component.

*S-Go (posteior lacial height): This is the vertical distance between the center of the
sella turica and gonion. .

¢ S-Ar: (upper posterior facial height): It is a vertical distance from the center of the
sella turcica to the articular.

¢ Ar-Go (lower posteriorfacial height): It is a vertical distance, which extends from
articulare to the gonion representing the ramal height.

Figure (3): Skeletal angular measurements

1.S.N.A 2. SN.B 3. ANB 4. FP-FH
5. F-Ba. N 6. FMA 4 LEH 8. MB
9. PP-MP 10. PP-FH I1. B. Me-MP 12. N.S.Ar

13. S. Ar. Go 14. Ar. Go. Me
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Figure (5): Dental angular measurements

1. OP-FH 2. Ul-PP 3. L1-MP 4. Ul-L1

Dental Linear Measurements (figure 6)

¢ ULI-A.Pog (maxillary incisor protrusion): The horizontal distance between the upper
incisal edge and the A-Pog. Line. (Downs) ", (Ricketts) (#19),

¢ LI-A.Pog (mandibular incisor protrusion): The horizontal distance between the
lower incisal cdge and the A-Pog. Line. (Ricketts) %', (McNamara) @,

¢ UADH (upper anterior dental height): The perpendicular distance from maxillary
central incisor edge (UIE) projected at right angles to the palatal [lane. (Biggerstaff
etal) ™ (Jonson et al. .

¢ LADII (lower anterior dental height): The perpendicular distance from mandibular
central incisor edge (LIE) projected at right angles to the mandibular plane (Mp).
(Biggerstaffers al) ) (Janson et al) ™.

¢+ UPDIL (upper posterior dental height): The perpendicular distance from the
(lllgsiobuccal cusp of the upper {irst molar to the palatal planc. (BiggerstallT — ef al)

¢ LPDII (Lower posterior dental height): The perpendicular distance from the
1llesi813)ucczll cups of the lower first molar to the mandibular plane. (Biggerstaff e/
al}y ¥
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Figure (6): Dental linear measurements

1. Ul-A.Pog 2. L1-A.Pog 3. UADH
4. LAGH 5. UPDII 6. LPDH

Pilot Study

The size of the errors from the tracing of the cephatometric radio graphs, was
determined by retracing of (10) randomly selected radiographs, by the same
investigator (intra-investigator) (4) woeks alter the first tracing to avoid memory bias
using paired (student t-test).

Inter-investigator procedure carricd oul by repeating the tracing procedures
and measurement of the same (10) radiographs by a second investigator with adequate
experience.

Analysis of the Data
The statistical analysis included:
| Descriptive statistics: means, standard deviations of all variables measured for the
total sample, male and female groups.
2.Significant differences between male and female samples in the study using (student

{-test)

- ey
RESULTS

The mean, standard deviation, minimum and maximum values for males,
females and complete sample (total) were recorded and tabulated on tables (1), (2)

and (3).
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Table (1): Skeletodental standards (norms) for male of Sudanese adult population

RN
R

RN

3 wa\i\(:;ﬁﬂ? S

SRR

AT &

S.N.B.

A.N.B. 3.45
['P-IH. 90.83
I-Ba-N. | 90.07
I'MA., A 2259 |
LEFI. 42.30.
MB. | 3580 |
PP-MP, 21.39
PP-IH. 309
N.S-Ar. 125.81
S.Ar-Go. 141.19
Ar-Go-Me. 124.07
B-Me-MP. 81.94
S-N mm 80.74

ANS-PNS mm 66.59
Go-Me mm 86.83
_Sym-Demm | 17.96

Ar-N mm 9787 373 | 9100 | 106.00
AcAmm | 10188 | 288 | 9700 | 16900
~Ar-Pogmm | 100.01 | 781 92.00 129.50

Wits mm 1.42 L5 0.00 4.00
A-N-Pog mm 342 | 1,70 0.00 6.00

N-Me mm 136.07 6.11 123.00 - 141.00

N-ANS mm 60.76 | 1.58 55.50 64.00
ANS-Mc mm 76.30 517 64.00 82.00

S-Gomm 91.47 3.35 85.00 95.50

S-Armm 41.50

Ar-Go mm

38.41

OP-FH 4.51 3.07 0.00

Ul-pp 115.54 7.54 99.50 130.00
L1I-MP 95.90 4.56 86.50 103.00
Ul-L1 124,17 9.91 100.00 141,00
Ul-A-Pog mm 191 | 278 3.50 14.00
LI-A-Pog mm 4.62 292 0.00 9.50
~ UPDH mm 29.07 1.88 25.00 33.00
UADH mm 30.70 2.67 26.00 36.00
LPDIH mm 38.84 1.76 36.00 . |° 43.00
LADH mm 49.09 3.63 41.00 54.00
X = Mcan SD= Standard Deviation
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Table (2): Skeletodental standards (norms) for females of Sudanese adult population

S.N.A 83.28 3.69 80.00 97.00
S.N.B 79.41 2.69 77.00 90.00
ANDB 3.87 1.38 1.50 7.00
I'P-II1 90.70 1.08 89.00 93.00
F-Ba-N | 8837 | 198 86.00 93.00
FMA | 20.71 415 16.00 | 27.00
LFLL | 3793 | 2838 | 34.50 45.00
MDB b 3920 939 33.50 45.50
PP-MP 2217 | 159 17.00 24.00
PP-I11 1.39 1.54 0.00 5.00
N.S-Ar 126.38 | 3.29 123.50 140.00
S.Ar-Go 139.66 2.18 136.00 144.00
Ar-Go-Me 122.19 | 121 120.00 125.00
B-Mc-MP 86.38 4.16 80.00 91.50
S-N mm 74.10 0.64 73.00 75.00
ANS-PNS mm 57.35 215 55.00 62.00
Go-Me mm 80.17 3.33 75.00 85.00
Sym-De mm 14.78 1.27 13.00 17.00
Ar-Nmm | 8899 1219 85.50 92.50
Ar-A mm 94.68 3.22 90.00 103.50
Ar-Pog mm 91.74 2.65 88.50 99.00
“Witsmm | 124 | 103 | 0.00 3.00
A-N-Pog mm 3.09 | 1.87 2.50 9.00
N-Me mm 122.17 3.14 117.00 127.00
TRNANSmm | 8601 | L4S_| 5250 | 6050
ANS-Mcmm | 66.85 2.31 62.00 73.00
“S-Gomm | 8033 | 162 | 7500 | 8350
S-Armm 3139 4.55 26.00 38.00
Ar-Go mm 48.61 59.00
OP-F1I1 4.89 1.67 2.50 7.00
ul1-pPpP 117.87 | :2.34 111.50 129.50
LL1-MP 102.06 | 4.55 95.00 110.50
Ul-L1 118.43 6.97 100.00 123.50
{ Ul-A-Pogmm | 791 1.25 6.00 9.50
| Li-Apogmm | 4.0 | 119 2.50 7.00
UPDHmm | 2651 1.21 25.00 30.00
UADHmm | 3078 | 1.28 29.00 33.00
LPDIH mm 34.33 2.70 30.50 40.50
LADH mm 41.81 1.02 40.00 44.00

X = Mcan

SD= Standard Deviation
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Table

€

. Skeletodental standards (norms) for total Sudanese adult

opulation
2% BRERR
N ‘

S.N.A 83.76 : :
fi S.N.B 80.12 3.04 76.00 90.00
AN.B 3.64 1.11 1.50 7.00
FP-I'H 90.77 1.53 87.00 94.00
I'-Ba-N 89.29 | 3.09 84.00 99.00
FMA | 21.72 591 13.00 34.00
LI 40.29 5.10 32.00 52.00
MDB 37.36 4.94 29.50 49.00
PP-MP _ 2175 | 441 9.00 30.00
PP-I11 3.92 8.92 0.00 12.00
N.S-Ar 126.08 | 3.97 117.50 140.00
SAr-Go | 14048 | 427 | 130.00 147.00
Ar-Go-Me 123.21 3.11 115.50 130.00
B-Me-MP 83.99 7.13 65.00 94.50
S-N mm 77.69 3.86 73.00 84.50
ANS-PNS mm | 6234 | 5.79 55.00 73.00
Go-Me mm 83.77 4.96 75.00 93.50
Sym-De mm 16.50 2.36 13.00 24.00
Ar-N mm 93.79 5.43 85.50 106.00
Ar-A mm 98.57 4.71 90.00 109.00
Ar-Pog mm 96.21 | 7.27 88.50 129.50
Wits mm 1.34 1.09 0.00 4.00
A-N-Pog mm 4.19 1.95 0.00 9.00
N-Me mm 129.68 855 117.00 141.00
N-ANS mm 58.62 2.78 52.50 64.00
ANS-Me mm 11,95 | 626 62.00 82.00
S-Go mm 8635 | 6.21 75.00 95.50
_S-Armm 73508 | 495 | 26,00 41.50
Ar-Go mm 51.00 3.79 44,00 61.50
OP-IH 0.00
ul-pp 116.61 6.66 99.50 130.00
L1-MP 98.73 5.47 86.00 110.50
Ul-L1 121.53 9.07 100.00 141.00
Ul-A-Pog mm 1.91 2.16 3.50 14.00
LI-A-Pogmm | 438 | 228 | 0.0 9.50
UPDHmm | 2790 | 2.05 25.00 33.00
_UADITmm | 73078 | 213 | 2600 | 3600
LPDIH mm 30.67 3. 17 30.50 43.00
LADH mm 45.76 [ 4.56 40.00 54.50

Mecan

SD= Standard Devintion
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Table (4) represents the skeletodental comparison between males and females
and groups as follows:

Skeletal Angular Parameters
The males were significantly greater than females in the lower facial height

(LFH) and the gonial angle (Ar. Go. Me) while the females were significantly greater
than the males in (MB and B-Me-Mp) angles.

Skeletal Linear Parameters
The males were significantly greater than the females in all the skeletal linear
parameters except (Wits appraisaland  A-N-Pog.) which revealed no difference

between males and females.

Dental Angular Parameters
The males were significantly greater than the females in the interincisal angle

(U-L;) while the females were significantly greater than the males in the lower
incisor inclination (L;-Mp) angle.

Dental Linear Parameters

The males were significantly greater than the females in upper posterior dental
height (UPDIL), lower posterior dental height (LPDI) and lower anterior dental
height (LADH).

DISCUSSION

Comparison between the Males and Females

Skeletal Angular Parameters

As expressed by S.N.A, SN.B and facial angle (FP-FIT) the findings of this
study showed no significant differences related to the anteroposterior dimensions for
both sexes. These findings came in agreement with Shalhoub ef al. @, EL-Faituri @),
and AL-Sayagh G

Although the males exhibited slight greater mean values of the facial axis
angle (F-Ba-N) than the female, but the difference was not statistically significant.
These findings came in agreement with Ricketts ¥ and Swierenga ef al. e

The angle of inclination of the mandible to the craniofocial complex (FMA)
and the angle of inclination of the mandible to the maxillary base (PP-MP) revealed
no significant difference between both sexes, whereas, the mean value of males was
more than that of the females in (FMA), while the females shpwed greater mean
values than the males in the (PP-MP). These findings differs from that of Al-
Sayagh (1) Who found significant difference between both sexes in the (FMA and PP-
MP) angles. Also the angle of palatal planc inclination exhibited no significant
differences between both sexes, but the males showed more mean values than females
which were similar to Swicrenga ef al. (%) and AL-Sayagh 4 findings.

Although females exhibited slightly high mecan value. than the males in the
(Saddle angle) (N.S.Ar), and the males exhibited slightly high mean values than the
females in the (articular angle) (S.Ar. Go), but these differences were not significant.
They were similar o Jacobson ¥, Rakosi @D AL-Sahal ® and EL-Faituri @ findings.
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Table (4): Comparison between skeletodental par.
Suddncsc adult po )ulduon

ameters for males and females of

S.N.A
__S.N.B 8072 | 323 Al
AN.B 3.45 0.78 3.87 : . :
I'P-FI 90.83 1.85 90.70 1.08 0.90 N.S
I'-Ba-N 90.07 4.58 88.37 1.98 2.70 N.S
I'MA 22.59 7.04 | 20.71 4.15 1.26 N.S
LEH 42.30 5,73 3793 | 2.88 10.95 8.
~_MB_ ] 3580 | 556 | 3920 | 337 | 6.4 s.
PP-MP - 2L39 T 5.85 L2217 | 1.59 0.39 N.S.
PP-F11 3.07 1.73 1.39 1.54 3.60 N.S.
N.S-Ar 12581 4.52 126.38 3.29 0.25 N.S.
S.Ar-Go 141.19 5.40 139.66 2.18 1.61 N.S.
Ar-Go-Me 124.07 3.91 122.19 1.21 4.95 S.
B-MeMP 81.94 8.47 86.38 4.16 523 S.
S-N mm 80.74 2.59 74.10 0.64 143.47 S.
ANS-PNS mm | 66.59 4.30 ST.35 2.15 87.46 S
Go-Memm | 86.83 3.97 80.17 3.33 40.47 S.
Sym-Demm | 17.96 2.07 14.78 1.27 40.77 S.
Ar-Nmm | 9787 | 3.73 8899 | 219 100.48 S. i
»__/\1 /\ mm | 101,88 | 288 94 08 | 322 | 69.67 S
__Ar- 1’0(7 mm | 100.01 7.81 91 74 2.65 23.47 S.
eSS 2 N O N
/\ -N-Pogmm | 342 | 170 »__3_,_()9_ 187 10.86 N.S.
_N-Memm |7136.07 | 611 | 12247 | 3.04 9385 | S
N-ANS mm 0. 70 k38 | 5(_)_11 Jo LA lE(TlS S
ANS-Memm | 7630 | 5.17 66.85 2:31 65.43 S,
S-Gomm 91.47 3.35 8033 | 1.62 212.22 S.
S-Ar mm 38.41 227 31.39 4.55 49.91 S.
Ar-Go mm S
op- FII
Ul-PP
L1-MP 95.90 4.56 102.06 4.55 22.65 5,
Ul-L1 124.17 9.91 118.43 6.97 5.40 S.
Ul-A-Pog mm 791 2,18 191 1.25 0.00 N.S.
L1-A-Pog mm 4.62 2.92 4.10 1.19 0.65 N.S.
UPDII mm 29.07 1.88 26.51 1.21 31.55 S.
UADH mm 30.70 2.67 30.87 1.28 0.07 N.S.
LPDH mm 38.84 1.76 | 34.33 2.70 50.53 8.
{  LADH mm 49.09 3.63 41.81 1.02 85.55 S.
N.S. = Non significant, S = Significant X = Mean SD= Standard Deviation
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Lower Facial Height Angle (LFI)

This angle was more significant in males than in females, which is similar to
AL-Katifi ' and not similar (o park ef al.“? and Al-Sayagh (D These findings
revealed that the male’s oral cavity is more divergent than that of the females.

Mandidular Bend Angle (MDB)

This angle was highly significant in females {han males which is contradicted
with AL-Sayagh (D findings who found that the males were highly significant than
(he females, and similar to that of Jensen and palling @7 who attribute this difference
to the stronger and heavier muscle mass in male than females. These findings
indicated that the females had a tendency to forward rotation of the mandible.

Gonial Angle (Ar. Go. Me)
The male were highly significant than females which in agreement with flynn
AR . ~ o (¢ . . A€
et al. "™ and EL-Faitari ©) and disagreement with Jafar @7,

The Symphyses Angle (B-Me-MP)

The females were highl{y significant different than the males, these findings
are similar o Shalhoub e al. © and disagree with AL-Sayagh (D These findings as
with that of the (MB) angle indicated that the females had a tendency toward forward
rotation of the mandible.

Skeletal Linear Parameters

1orizontal Parameters

The males reflected the expected significant large values ol the anterior cranial
base (S-N), maxillary length (ANS-PNS) and the mandibular length (Go-Me) than
(hat of the females (table 4). These findings were similar to those AL-Sayagh 1 and
AL-TTamdany ¢,

The males also were significantly longer than females in the symphysis depth
(Sym-De). Aki ef al. ©? and AL-Sayagh (D got the same findings. According to
Nanda and Meril (2 (hese findings may be due to the bone deposition at the
pogonion area, which is highly variable, and appear to be sex linked.

The males also significantly longer (han females in the facial depth parameters
at point (A, B and Pog.) which expressed by (Ar-N, Ar-A and Ar-pog.) parameters.

For the (Wits apprasial and A-N-Pog.) which were represented antero-
posterior relation ship between the maxilla and the mandible, the difference between
(he males and females failed to be significant. These findings indicated that both sexes
had bimaxillary protrusion tendencey.

The Vertical Parameters

‘The Anterior Facial Height

The upper anterior facial height (N-ANS), Lower anterior facial height (ANS-
Mec) and the total anterior facial height (N-Me) were signficantly longer in males than
the females. These findings were approximately similar to that of park ef al. “9 EL-
Faituri @ and AL-Sayagh R '

291



Al-Rafidain Dent J _Skeletal and dental norms for Sudanese adulls ... Vol. 2, Sp Iss., 2002

The Posterior Facial Height

The posterior facial height was significantly longer in the males than the
females in (S-Ar), (Ar-Go) and the (S-Go). These findings indicated that there was
greater growth rate in the males than the females.

Dental Angular Parameters ;

The occlusal plane cant (OP-FP) and the upper incisor inclination (U1-rp)
exhibited no significant differences between both sexes. But the females were slightly
greater than the males in their mean values (table 4), which indicated more protrusive
upper incisors of the females than their male counterparts.

Whereas the lower incisor inclination (L1-MP) was significantly greater in
females. The interincisal (UI-L1) angle was significantly greater in the males than
the females. These findings came in contrast to AL-Sayagh " findings that found no
significant difference in all the dental angular parameters between both sexes.

Irom these findings both sexcs appeared to exhibit bimaxillary dentoalveolar
protrusion, but the significant acutencss of the interincisal angle (UI-L1) in the
females substantiated the existence of more bimaxillary dento alveolar protrusion in
the females than males.

Dental Linear Parameters

No significant difference between both sexes in the lower and upper incisor
protrusion (Ul-A-Pog.) and (L1-A-Pog)). These findings support the truth that both
sexes had a bimaxillary skeletal and dental protrusion.

The Anterior Dental Height

No significant differences between both sexes in the upper anterior dental
height (UADH). Flynn er al. “™® and AL-Sayagh " reported similar findings. On the
other hand the males showed significant lower anterior dental height (LADI) greater
than that of the females, which came in agreement with AL-Sayagh P findings.

The Posterior Dental Height
The males were significantly greater than females in both lower and upper
posterior dental height, (LPDI) and (UPDH) which reflects the sex difference.

CONCLUSIONS

e Standard (norms) for skeletal and dental relationships for Sudanese adults is
established.

* When comparing the skeletal angular parameters it was found that the males were
significantly greater than the females in the lower facial height (LFH) and the gonial
angle (Ar-Go- Me), while the females were significantly greater than the males in
(MB and B-Me-Mp) angles.

¢ The Sudanese adults exhibited bimaxillary protrusion tendency..

* Males with longer cranial base than females.

* The males were significantly greater than the females in all skeletal lincar
parameters except (Wits apprasial and A-N-Pog.) which revealed no significant sex
differences.

* Males with longer upper andlower Jaws (han females,

* Males with increased facial height (anteriorlyand posteriorly).
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e Dental comparison : Showed that the males were significantly larger than the
females in the interincisal —angle (U1-L1) , while the females were significantly
greater than the males in the (L1-Mp) angle.On the other hand, the males were
significantly greater than the females inupper posterior (UPDH) , lower posterior
(LPDH) and lower anterior (LADH) dental heights .

e When comparing the skeletodental parameters of the this study to those of other
studies using nearly the same criteria, differences were observed theses differences
may be duc to cthic variation.
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