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Abstract:

This research evaluates the faciolingual inclination of people in Mosul city as a base
ges for bracket desipgn for straight wire arch technique (SWA) 30 study models (25
mtes. 25 females) used aged 12-13 years, they concomitant with six keys of normal
sccheson that sugpested by Andrews,

The daia then subjected to statistical evaluation at p<.03, description of the data
imemm. 5D minimum, maximum) also the correlation of all the teeth and comparison for
S sexes.

The result show a higher record in lower ceniral and lateral incisors in males (17.0)
winemess a lowest record found in lower first molar in males (-30.0). A high correlation
== be seen among anterior teeth and among posterior teeth with each other.

K=y word:

Searmad occlusion | factolingual, inelination.

I=troduction: while lower posterior { canines through

maolars) Crown inclination are

&= the last 20 years, 3 relevant genres progressively increased from the canines

of oxperiments have emerged that through the second molars”'.

gmeemsssively enhance our understanding Facio-lingual ¢rown inclination is
gff sliding mechanics '™, expressed in plus or minus degrees

. : Eaio-lingual N r&pf-e-_senling the angle formed by a line
i of anterior and posterior which bear 50 degrees to the occlusal
=t &c onc of cssential keys of FI?M and a line Thﬂ 45 magelnl 10 the
semiwmon.  [he  facio-lingual ::rcm-'n mldd'lﬁ of the facial Imlg.ﬂl? mf ﬂm
B s of ant=rior ieeil ite sasshtial +_:1tmr.ul Crown. A p]us reading is giving
= msist over-eruption of anterior teeth |’_f' lh; g_mgwa] position of the tﬁlngl:nt
= 2 allow proper distal positioning of I1n: 15 ]lng_unl to the occlusal ;;lnrl:'lﬂn. a
e points of the upper teeth in minus It:ﬂniin_g 15 Im:un:lll:d the gingival of
ﬁ“. fati S e A ek the l&r:%::jnl line is labial to the occlusal

= lusi £ the portion 7,
p— gﬂf;ipe:_lp;:: ;f:;z'i; oith The matio is approximately 4:1 for

- P lingual ¢crown torque ; there is 1 degree
femmmes  through molars) are 1
& i 3‘:1:;:-1- szgm-,:,:j of mesial tip of crown, if the gingival
g o1 uInm: = Hl'l:& ol portion of the central and latcral crowms
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have lingually torque 20° degrees « in the
darea of the central incisors there would
be a resultant -5 mesiz] tipping, in that
the average distal tip of central incisors
13 #5, it would be necessary o place +
10 degree to anccr_mjpiish a +3 degree
distal tip of crown &7,

In  straight  wire technique
orthodontic  treatment s pre adjusted
within brackets construction such as
Andrew " Roth " and Ricketts
systems,

Vardimon & Lambrtz "™ gated the
targue concept of 5. W.A is based on the
consumption of ideal ocelusion tooth
posture, facial tooth crown contour and
the ocelusal plane invariable relation
Andrews stated thai: normalizing the
occlusion  involves many factors that
include normalizing  the mesio-dstal
angulation and labio-lingual inclination
of the teeth. These amangement are
crucial in elosing and considering the
interdental spaces and obtaining an ideal
over-bile and over-jet relations '

Facial contour of that individual
teeth vary within only a very limited
range,

German et al "™ stated that the facial
curvatures of tceth are as consistent as
any anatomic details,

Author's researches work's  have
elucidated torque from statistical poinl
of view's Dellinger """ measured thirg
order bend angulations from positioner
set-up and Mormow ¥ studied erown
inclination changer facial surface of
treated and untreated cases as well as
extracted. teeth-both investigators come
o some conclusion in ideal occlusion.
facial tooth angulation show large
standard deviation in measurement.

Nowadays the orthodontists in Irag
correct the facio-lingual inclination and
mesiodistal angulations according to the
other population crowns inclination and

angulations; so it iy preferable
establish Iragi norm crown's inclinati
and angulations o correct orthodont
cases according to our stander,

Mesio-distal angulations of Ira
population in Mosul ity was studied b
Al-Dewachi ", He found the norm.
mesio-distal inclination of the upper an
lower which was numerically less tha
the Brazillian's population which wer
evaluated by Uris et al ", This stud
was desipned 1o determine the facic
lingual crown inclination, to estahlis]
basic information for normal ocelusion
in finishing Iragi orthodontic elass,

Material and meth ods:

The sample consisted of (30) study
model (25 males, 25 females) aged (12-
13) wears, which were selected in
condition, that should have normal
occlusion, concomitant with the six keys
of normal oeelusion, thal suggested by
Andsews™ and Paul et al "% The
sample was collected from intermediate
schoal in Mosul city,

The criteria of the sample selection:

I. Full-complement of permanent
dentition ( except 3" molar)

2. All children are Iragi arigin born in
Mosul city,

3. Class 1 molar (Angle classification)
and canine when fteeth in  centrie
occlusion "ML iament of miacillary
and mandibular teeth without crowding,
spacing, rotation, tipping and flat or
slight curved occlusal plane.,

4. Mormal overbite and over Jet (3-4
mmJ['m].

2. No history of previous orthodontic
freatment.

The facio-lingual inclination
measiurement as defined by Andrew was
measured by the intersection of a line
perpendicular to the occlusal plane and a
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e txngent to the middle of the labial or
seccal long axis of clinical erown,

A pgeomeiric device (movable
mmizector) which is highly precise
smpdar device used for measurement of
mcimation. The occlusal plane placed on
a s=rveyor parallelometer.

Ihe measurement of facio-lingual
ewpmn inclination dome by placing the
sczliesal plane of the model on the
mrveyor gfter adjusting the surveyor
serslle] to the honizontal plane then one
mwable arm of the Geometric protractor
afeced o the base of the surveyor in
sammtion parallel to the surveyor, the
wier movable arm of the device moved
ssrd the facial contour of the ¢rown
22l one of the projection of the movahle
amm be touching (tanpent) of the contour
of e facial surface of the crown. Tha
smgent line of the projection is passing

mten  the center of the proiractor
8o el
The oappeared degree on  the

potracior will express as (+ve) or (-ve)

degree angle. The same procedure done
on all the casts (upper & lower) and
recording data. The data was analyzed
using Minitab statistical program, this
include :

1. Descriptive static { mean, standard
deviation, minimum, & maximum)

2, Correlation of all the teeth among
them.

3. t-test used to differentiate hetween
right & left, males and females.

Results:

Description of the mean angles
produced by the intersection of facial
surface tangent with the occlusal plane
shown in tables :

Table (1) Description of torque
angles for upper dental arch were 5D for
all teeth ranging (2-3) except for the 1*
molar range between (4-51.

Figure (1, 2) shows the mean value
of males & females facio-lingual
inclination of upper dental arch.

Table (1):Description of faciolingual inclination of upper dental arches.

Sex Mean™ S0 Min. Max.

L 519 185 (.00 12.0

i F, 4.11 284 L) T.00
T 4,83 3.53 LN 124

i, 4.89 369 .00 1140

2 E. 5.50 205 200 0.0
T. P | 3.42 Q.0 11.4)

M. .50 348 -6, 00 6.0

i E =184 2.52 =700 2 [K)
b =1 ) 3.21 =7.00 1

1% 8 -2 6] 2RO -8.00 3.00

1 F. -3.11 247 -f.[Hi 1.0k
T 278 2T R .00

1% =2 83 2.89 -804} 2.00

A F. -3.33 2.74 =& | .00
T. =3.00 25l Sl 2.00

M. =367 4.74 [4.0 4.00

fi 5 4,22 5.52 2.0 3.0
T 3 83 4,91 14.0 4.00

* Measurement in degree
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Figure (2): The mean (faciolingual inclination) of females upper arch.

Table (2) Description for lower Figure (3, 4) shows the mean
dental arch also SD of anterior teeth and value of males & females facio-lingual
first premolar range (3-5), while for inclination of lower dental arch.
second premolar and first molar (5-7).
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Figure (4): The mean (faciolingual inclination) of females lower arch.
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Table (2):Description of faciolingual inclination of lower dental arches.

SRR mElHmEanElHmE

* Measurement in degres

Table (3) the correlation of wrque (4-6}, and for anterior teeth within (1-2)
angle among maxillary 1eeth, teeth. A moderate correlation between
The high correlation can be seen in (2-3). (2-4).

posterior teeth between (4-5),(5-61,(3-5),

Table (3): Correlation of faciclingual inclination of upper dental arches,
E

Sex 1 2 3 4 3
: M, 0.8]
= F. .64
i 0,72
3 ML .31 .46
[ (.07 (.34
ik (2% 141
4 M. (48 057 .64
F. .04 -(1.43 (.56
T. L18 (.32 (1,650
5 M. 0.45 035 .70 0,95
F. -0.08 {142 (.58 0,95
i (.15 (.25 0.62 0,55
6 M. .17 017 (.32 (.65 .69
E. -0.08 -0.37 .14 (.58 .52
T -0,09 0.0 026 | 062 0,64
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= T 1]

5), (4-6), (5-6). A moderate correlation
between (1,3), (2.3}, (3.4)

Tahie (4) the comelation of torgue
sl smong lower dental arch tecth a
g correlation seen between (1=3, (4=

Table (4): Correlation of faciolingual inclination of lower dental arches.

Sex | 2 ) 4 5
= M. 0.95
- e (.98
8 0.95
3 M. 0.48 (.42
F. 0.87 (.83
T (.50 0.5
s M. (.38 .28 0.57
F. 0.59 (.67 0.59
1. 037 0.34 .65
£ M. (.42 .30 (.35 .93
. F. 0.54 0.63 (.59 0.96
T 0.39 .36 .44 (.94
& % N8 r19 (128 0.74 (.90
E. 0.49 048 {164 0,710 072
T. 0.35 03l (.39 .68 0.78
Tabie (5) a combined correlation shows only moderate  comrelation

B mmewiilory and man<ibwlar teeih,

Tahile (51 Correlation of faciclingual inclination of u

betwesn upper and lower inciaoe

er & lower dental arches.

Sex | 2 3 4 5 6§
= A 0.26 .03 0.4 0.2 0.22 -0.01
F. 0.31 0.27 0.3 -0.45 .04 0.17
T. 0.3 0,003 -0.1% 0.19 0.2 (.08
= N 0.13 013 | -035 017 0.4 -0.01
= F. 0,26 0,16 0,16 046 | -0.43 0.18
T. 0.2 0,07 016 | 018 | 019 0.1
s M 015 0.16 0,32 0,09 0.1 -0.24
F. 0,04 0,04 0.56 .06 0.02 0.34
T. 0.12 0.13 012 | -007 | 005 | -0.01
s M 0.04 0.11 0.3 0.05 -0.03 0.03
E F 0.32 0.5 0.2 0.02 -0.02 0.56
T 0.1 081 028 0.02 0,04 0.24
- ML 0.18 0.2 0.24 0.17 0.01 0.05
F 0.44 0.5 0,19 0.13 0.1 0.67
T (.04 4.2 0,23 (.13 0,03 0,32
Sl M 0.09 0.1 0.2 012 007 | 003
F 046 | 018 0.3 0.41 0.44 0.54
T 006 | -0.01 0.0 0.26 0.16 0,29
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Table (6) compatison  of inclination of males upper and lower
combined right-left sides (faciolingual) dental arch,

Table (6): Comparisan of combined tight-left sides (faciolingual) inclination of males
rand lower dental arches

*Tabulated { ~ 1,68 p. 003

Table {7) comparison of combined of females upper and lower dental arch,
right-lefl sides (faciolingual) inclination

Table (7): Comparison of combined right-lefi sides (faciolingusl) inclination of females
upper and lower dental arches

e Mean S0 t-val e Mean S, t-value
Uppet Lover
1 R 4.10 2.83 0.23 0,11 31.26 .43
L. 4.11 2.84 MK, 0,10 3.12 ME.
5 . 5,50 2,96 [ (1,54 1.81 -0.32
L. 5.56 2.95 NS, .57 3.79 NS.
1 B =1.9] 2.50 =012 -5.46 3.%H) =1).22
L. -1.87 257 NS, -5.43 1.9 NS,
4 K. =311 2.49 -(174 .87 5.03 .21
i. -3.00 2.45 NS, -B.87 5,08 NS.
5 R. =330 T 74 -10.22 0,02 =112
N -3.36 2.80 NS, -10.22 6.00) NS,
4 R. -4.22 .52 -0.36 -17.30 7.92 013
£ -4.18 | 550 NS, -17.35 791 NS,

[}
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Table (8)

comparison

of females upper dental arches.
Bucielingunal inclination of males-

Table (§): Comparison {faciolingual) inclination of males and females upper

dental arches

Sex Mean*® SD t-value significance
: M. .19 3.85 10 0.27
F. 4.11 284 : MS.
- M 4 89 149 0.97
- F. 5.56 2.96 il NS,
2 M. 0.56 348 e 0.008
> {5 -1 .89 2ead ' =
M. =261 2.89 0.0
: P 311 347 92 S,
3 M. 283 789 531 0.05
F, -3.33 374 X A
M. '?-'-'57 'ﬁ.?:i - I::IUI
. F, A3 5.52 ik S,
- e 1 = 1.6 Pl 068
Table (%) comparison of lower dental arches.

Becwimeual inclination of males-females

Tabde (9): Comparison (faciolingual) inclination of males and females lower dental

arches
Sex Mean® SD t-value significance
L o) 326 056 NS,
B = s e |
B L | e | o NS,
T
[ [ | o
B | o [ o |
= Tugmunez 1 = 1,68 P<0.05

accordance to the vertical line, and a
(-velangle mesns lingually or palataly
inclined tooth.

In Table {I. 2) we see that upper
central and lateral are proclined (4,83,

Ciscyussion:

The (+ve) angle means labially
besieed  tooth, the inclination in
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3.11) were as more uprighting for lower
central and lateral incisors (1.76, 1.1).
Upper canine seems to be more upright
than central and lateral, but the lower
canine inclined lingually, then increases
in the {-ve) torque angle for all posterior
teeth, however more lingually inclined
for lower buccal teeth than upper. This
explanation depend on the fact that the
upper dental arch cover the lower dental
arch when closed in centric occlusion,
that 13 why more wvertical upper teeth
than lower, the maximum record seen in
lower & lateral incisors (17.0), the
highest (-ve) record noted in lower 1%
malar (-30.0° ).

As a general a high correlation
can be scen among the anterior teeth
with them, and among posterior with
each other also can see a high correlation
between upper and lower anterior teeth,
a8 they depended on each, in that if the
lower tecth proclined this will lead to
proclination of upper anterior teeth and
vice versa, or if the lower upright also
the upper will be uprighted.

Table {10): Comparison of the

In table (6, 7) we nole a non
significant differences between right and
left sides for males and females for all
tezth when compare the resultant t-value
of each tooth and tabulated t-value
(1.68).

In Table (8) we note a significant
differences between right and left sides
for males and females for upper teeth
(canine, premolars & molars) when
comparing the resultant t-value of each
tooth and tabulated t-value (1.68), a
higher record in males than for females
means more vertical teeth for males,

In Table (9) a non significant
differences between males and females
for lower dental arches.

In Table {10 the comparison of the
present  research with the previous
résearches, we note the differences in the
mean values among them, the large
difference found with {Alexander™!
Greekmore "™, Bumston ™). This s
because  the different means of
measuring the torque angle either on
extracted teeth or sectioning the cast,

resent research & previous researches

Tooth ri;?;ﬁ E;::SE:E% Alexander™ | Burston™ | Greekmore™ | Hilgers®
| 4.83 032 14 7 7 22
2 5 1] 1.9 7 3 3 14
E 3 -1.00 915 -3 7 -7 7
3 4 X 78 5.9 = =7 = =
5 3.0 -8 53
6 -3.85 .11.6 -10 .10 10 10
1 1.76 1.26 -5 -1 0 -1
2 1.1 -1.35
5 3 5.4 9.0 7 11 i 7
§ i 96 15.0 11 A3 -15 11
5 -10.84 Y 17 0 15 7
& -15.8 24.0 -2 =27 =25 27
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Although we can see an increase in
fe megative value from anteror fo
swserior tecth propressively for  both
et and for all researches,

Omly Vardom and Lambertz"'™
s==earch seem 10 be close 10 this research
= T same method of measuring the
segee =ngle that is uscd a special device
§fS=ent for the device used in this
out. But it depended on the occlusal
s by the surveyor and the vertical
e om the occlusal plane.

The benefil of this study iz that a
direct measurement of the torque angle
from the study model, unlike Vandom
and Lambertz"'™ in that they subtract 43
from their measurement from the cast in
order to evaluate the torque angle.

Table {11} comparison of facio-
lingual brackets design, we sece that
Andrews'™ bracket design similar to
Burston™  record of upper teeth
inclination . Ricketts™ hracket design
ncarly similar to Hilgers™' record of
upper dental arch,

)

U e il | el | s | o | f

i s P Bfloence on binding of third order
gemse @ secordd  order angulation.  Am
Sesmmmer of Ortho 2004, P 726-732
M ibme = cdu)

5 i B Kusy RP: Resistance to sliding of
mmigtien.  sex!  multistandard  prchwire &
s wih single standard levelling wire.

S e 3007 122:P 73-83.
= PDemmess GA. Kuosy RP: Comparison of
ssistpns @ shding  between  different  self
Magting, Sesclens with second order angulation
iy ey st Am ] Ortho 20002 121; PFATE-
-
= Thssmeam GA, Kogy RP: Effect of ligation
e B meshed om the resistance 1o sliding of
st aelesiemnc brackets with seoond order
it s & sfiva sate, Am ] Ortho 2002,
T EaRLR

5. Andrews LF: The sin kews to  normal
occlusion. Am J Ol 1972 62; 296-309,

G- Andeews LF: The siraight wire- appliance
pxtraction brackets & classification of reatment,
J Clinie Ortho 1976 10; 368=37%,

7- Grermion M, Brice E, Robest J Isacson: Theee
bickogie varighles modifying faciolingual tecth
angulation by straight wire appliznce. Am ]
Ortho 1989: Ot 312-319

§. Craloge TP: Ovthodoatics, Inc. state of the
moment orthadontics ceramafleax, 1005

9. Ricketts RM: Bioprogressive therapy as an
answer to orthodontic need. Am J Ortho 1976,70
T 241267

10 Vardimon AD, Lamberiz W: Statistical
evaleation of torque angle in reference to straight
wire appliance SWaA theories. Am J Ortho [986;

Jan 56-04
{1- Hussels W and Manda Ram 5: Effect of

maxillury incizor angulation and the nclmation
on arch length, Am J Ortho 1987, Mar, 233-239.

218



Mustansir [

Meshod to mesure fﬂﬁinlh‘r&ual teeth,, .

Val:2 Moo2 EIZ]I'.IEL

12. Dellinger EL: A scicntific assessment of
straight wire appliance. Am J Ortho 1978; 71:
215G,

13« Mormow JB: The angular variability of the
facial surface of the human dentition in straight
wire technique, Am J Ortho 1987: Jan.

14- Al-Dewachi ZBS: Mesiodistal axial testh
inclination of permanent teeth in Mosul city in
12-25 years old in different third molar position
in class I normal ecclusion: A thesis submitted 1o
the dentistry college, Mosul University, 1999,

[5- Ursi W1, Almeida RP, Henriques IF:
Astessment of mesiodistal axial  imclination
through panoramic radiograph, J C O 1990, 24
Hha-173,

16- Faul M, Michael M, Gerald D: Ocelusion :
An onthodontics perspective, J California Demt

Association 2000 {paulM, @Califor, Dent edu).

IT- Angle F H: Classification of malecclusion,
Dent cosmos | 889 41 :248-264,

18- Houston W JB: Walher orthodontics notes.
4" ed 1983; 43pp,

19- Foster T D: A texthook of orthodontics. 2
ed Blackwell scientific publication 1984: 3a.
S2pp.

20- Luffingham JK, Campbell HM: The need of
orthodontic treatment a pilot study of 14 years
old schoal children in paisley Scotland, Europ
Ortho J 1974; 265.295,

21- Alexander RG: The very simple discipline
concept & appliance design. J Cline Ortho 1081,
I7; 380392

&2- Creekmore TDr Om torgue. ] Cline Orthao
1979, 12; 305-310.

23-  Cataloge:  Ergomerric
orthodontics California, 1979,

system  for

229



