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ABSTRACT

Aims:To investigate whether extraction status and gender had any significant influence on the maxil-
lary arch dimensions. Materials and Methods: A sample of 40 orthodontic patients (20 extraction and
20 non extraction) were included in this study. Males and females were evenly represented in both
groups. All patients were treated with fixed edgewise appliances. Dental casts were taken before and
after final orthodontic treatment, fifteen maxillary arch parameters were evaluated at pre — and post —
treatment stage and included; dental arch width at the canine, 1% premolar, 2" premolar, 1% molar (at
mesiobuccal and distobuccal cusp tips), arch depth at canine and 1* molar, arch lengths (incisal canine
length, canine molar length and incisal molar length ), and arch perimeter. A paired sample t— test was
used to evaluate the treatment changes in the extraction and non extraction groups and also to compare
between males and females before treatment and after treatment. Results: Generally, in both genders,
most pretreatment arch dimensions were not significantly different between extraction and non extrac-
tion groups, while after treatment the extraction treatment resulted in the reduction in the arch perime-
ters, arch depth, and arch length. Where as the non extraction group showed a significant increase in
most maxillary arch dimensions. In addition both the extraction and non extraction treatment did not
cause narrowing of the dental arch at the canine region. The direction of post treatment changes were
similar in male and female subjects. However, the magnitude of the post treatment changes in some
parameters differed significantly between females and males particularly in the non extraction group.
Conclusions: the extraction and non extraction groups showed similar trend in some maxillary dimen-
sions and different in other dimensions, thus it was concluded that the kind of treatment may affect the
maxillary arch dimensions. In addition the non extraction group had a larger number of significant
gender differences between females and males than the extraction group.
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with those who have not ¢4,

It has been suggested that the change
in certain arch dimensions may be influ-
enced by pre-treatment Angle classifica-
tion and also extraction decision © & 519,

INTRODUCTION
Dental arch changes resulting from
treatment are important to the orthodontist.
An understanding of these changes is use-
ful in treatment and retention planning by

the clinician @.

Dental crowding and local irregulari-
ties are common causes of class | maloc-
clusion. The two conventional orthodontic
strategies used to resolve dental arch
crowding are extraction and non — extrac-
tion @,

Many authors have compared samples
of patient who have received extraction

Studies vary in their description of exactly
what these arch changes are. BeGole et
al.®® showed that there was a significant
increase in the canine and premolar arch
width during non — extraction treatment,
but no such increase was seen in maxillary
arches in cases where premolars were ex-
tracted. Other studies have shown a sig-
nificant increase in intercanine and inter-
molar widths when treating with extrac-
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tion. Bishara et al.,"® demonstrated a sig-
nificantly greater increase in arch width at
the anterior arch positions and at the pre-
molars which were extracted during the
treatment of class | and class Il division 1
malocclusion than treatment without ex-
traction. Kim and Gianelli © also reported
a significantly greater arch width increase
in the extraction than in non extraction
group. It has been reported, therefore that
the intercanine distance can decrease, stay
the same, or increase during extraction
treatment; as compared to non — extraction
treatment.

Cross et al., ™ found that the pre-
treatment arch dimensions were not sig-
nificantly different among extraction and
non — extraction groups, while after treat-
ment the extraction cases showed a sig-
nificant greater decrease in arch perimeter
and arch length, But there were no signifi-
cant different changes in arch width be-
tween extraction and non - extraction
treatment.

At the start of treatment, the maxil-
lary intercanine and intermolar widths of
both extraction and non extraction groups
didn't differ statistically. At the end of
treatment the maxillary intercanine width
of both groups increased significantly. The
maxillary intermolar width increased sig-
nificantly for the non — extraction group,
the decreased in maxillary intermolar
width for the extraction group was not sig-
nificantly different @, Isik et al. ®Y also
revealed that the distance between the up-
per canines was not affected by the treat-
ment modality, upper premolar and molar
arch widths increased more in the non ex-
traction subjects when compared with
those with extraction.

Although the literature has provided
information regarding the effect of extrac-
tion and non — extraction therapy, the find-
ings on the amount of dental arch changes
of class I extraction and non — extraction
therapy display variation. This may be
attributed to the differing treatment mo-
dalities, malocclusion types, the degree of
crowding, amount of overjet, presence of
displaced canines and the variability in
arch shape and sample sizes. Other influ-
ential factors that may modify treatment
outcome are variations in the arch wire @,
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Therefore, an attempt was made in this
study to have a homogenous study group
in terms of malocclusion type and treat-
ment mechanics.

The purpose of this study was; (1) to
determine the pre — and post — treatment
maxillary arch dimensional changes in
subjects treated with extraction and non —
extraction treatment, (2) to compare be-
tween extraction and non - extraction
treatment concerning maxillary arch di-
mensions for males and females sepa-
rately, and (3) to make a comparison of
maxillary arch dimensions between male
and female in extraction and non — extrac-
tion group at pretreatment and post treat-
ment stage.

MATERIALS AND METHODS

A sample of 40 orthodontic patients
(20 extraction and 20 non-extraction) was
included in this study.

Males and females were evenly repre-
sented in both groups; the mean ages of
the study groups at the beginning of ortho-
dontic treatment was 14.5 + 2.7 for the
non — extraction group and 14.6 + 2.5 for
the extraction group. Mean treatment time
was 21.5 £ 7 months for the non — extrac-
tion group and 27.8 £ 8.2 months for the
extraction group.

The maxillary tooth size arch length
discrepancies were —3.9 + 1. mm for the
non— extraction group and —6.9 + 2.0 mm
for the extraction group.

All the patients who were treated by
assistant professor Al-Sayagh at private
clinic and all the patients who were treated
by fixed edge wise technique 0.018"
bracket slot were selected on the basis of
the following criteria:

1. All patients had Angle class | maloc-
clusion.

2. At the start of treatment, all patients
were in the permanent dentition with-
out any missing permanent teeth or
congenitally absent teeth or significant
facial asymmetries.

3. Non of the patients had any adjunctive
appliance such as Quad Helix, a func-
tional appliance or a rapid palatal ex-
pander used as part of their orthodontic
treatment.

4. The patient whose treated involved ex-
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traction had undergone bilateral maxil-
lary first premolar extraction as part of
a comprehensive orthodontic treatment
plan.

5. At the end of treatment, all cases
achieved acceptable results.

6. Dental stone casts records were taken
before and after final orthodontic
treatment.

Dental vernier (Muncher model, Den-
taurum 042 — 751, Germany) with fine tips
measuring within 0.10 mm were used by
one orthodontist to measure the following
fifteen parameters including dental arch
width, length, depth and perimeter on the
maxillary pretreatment and post treatment
dental cast:

1. Inter canine width (ICW): The distance
between the cusp tips of the right and
left canines %%,

2. Inter first premolar width (IP;W): The
distance between the buccal cusp tip of
the right and left first premolars ®*.

3. Inter second premolar width (IP,W):
The distance between the buccal cusp
tip of the right and left second premo-
lars @9,

4. Inter molar width (IMW at MBCT):The
distance between the mesiobuccal cusp
tip of the right and left first permanent
molars .

5. Inter molar width (IMW at DBCT):
The distance between the distobuccal
cusp tip of the right and left first per-
manent molars ®.

6. Canine vertical distance (C-VD): The
vertical distance from the Inter incisal
midline point to the inter canine dis-
tance at the cusp tips “°.

7. Molar vertical distance (M-VD): The
vertical distance from the Inter incisal
midline point perpendicular to the inter
molar distance at the mesiolingual cusp
tips (MLCT) and at the distolingual
cusp tips (DLCT) ).

8. Incisal — canine length (In-CL): The
distance from the midpoint of the in-
cisal edges of the central incirors to the
canine cusp tip and for the right and
left quadrants “®),

9. Canine molar length (C—-ML): The dis-
tance from canine cusp tip to the dis-
tobuccal cusp tip of the first permanent

molar and for the right and left sides of

the dental arch®.
10.Incisal molar length (In-ML):The lin-

ear distance from the Inter incisal mid-

line point to the distobuccal cusp tip of

the first molar and measured on the

(rzight and left sides of the dental arch
11. Arch perimeters (A per): The sum of

right and left In-CL and C-ML

length.

All statistical analyses were performed
using the SPSS soft ware package (SPSS
for windows 98, version 10.0 SPSS Inc,
Chicago).

For each variable, the arithmetic mean
and standard deviation were calculated. A
paired sample t — test was used to evaluate
the treatment changes within the extraction
and non extraction groups for both male
and female subjects separately and also to
compare males and females before and
after treatment.

To test the reliability of the measure-
ments, ten study dental casts were selected
randomly and measured on a separate oc-
casion by the same examiner. No statisti-
cally significant difference was found be-
tween the two measurements (paired t —
test, p> 0.05).

RESULTS

Table (1) and (2) summarize the
changes in the maxillary arch dimensions
between pretreatment and post treatment
in both extraction and non extraction
groups respectively.

The extraction cases showed a signifi-

cant decrease in the following parameters;
IMW (MBCT), VMD, C-ML, In-ML and
A per for female and male subjects. In ad-
dition, ICW was increased significantly in
the female group.
The non extraction group showed a sig-
nificant increased in IP,W , right In-CL
and right In-ML in males and females, in
addition the ICW, IP;W and A per were
significantly increased in the females
group, while in the males there was a sig-
nificant increase in the VMD and left In-
ML.
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Table (1): Comparisons of maxillary arch dimensions between pretreatment and post treatment
for females and males who were treated with extraction.

Pretreatment Post-treatment
Gender Variables < (extr?::]tzlcl)g)cases) (extr?;:‘tzlgg)cases) Difference P _value
Mean SD Mean SD Mean SD

- ICW 32.06 2.63 34.05 177 -1.99 1.29 0.001*

g 5 % IP,W 42.72 217 42.10 1.28 0.62 1.87 0.321

% &S IMW "MBCT" 48.99 2.16 46.73 1.69 2.26 2.59 0.022*

= IMW "DBCT" 51.41 214 49.92 212 1.49 2.88 0.136

v oS VCD 10.21 2.88 9.78 1.03 43 3.10 0.679

o c % 2 VMD"MLCT" 32.44 1.76 26.34 1.68 6.10 1.96 0.000*
© S vMD"DLCT" 36.35 157 30.65 171 5.70 211 0.000*
§ In—CL Right 18.38 0.89 18.92 114 -0.54 121 0.191
s Left 18.61 197 19.49 116 -.088 151 0.098

& "é CoML Right 26.51 2.35 20.70 114 5.81 2.35 0.000*

== Left 26.75 1.35 20.14 1.37 6.61 0.97 0.000*

CEU c:% ML Right 4222 0.86 36.74 161 5.48 177 0.000*

Left 41.82 214 37.46 3.00 4.36 2.23 0.000*

A per 89.55 3.53 79.27 4.23 10.28 3.10 0.000*

- ICW 35.47 3.22 36.94 1.56 -1.47 2.61 0.186

g 5 % IP,W 43.64 1.35 42.34 1.59 1.30 2.49 0.217

% &3 IMW "MBCT" 50.47 2.16 46.86 1.64 3.61 2.56 0.010*

= IMW "DBCT" 52.76 218 50.39 2.03 2.37 2.78 0.064
oS VCD 10.96 0.72 9.99 0.80 0.97 0.45 0.127

fzd % 2 VMD"MLCT" 32.03 2.92 26.90 0.98 5.13 321 0.005*

% S VMD "DLCT" 36.60 2.69 31.63 117 4.97 2.74 0.003*
= IneCL Right 20.61 0.86 19.99 0.82 0.62 111 0.032*
= Left 20.50 1.16 20.43 1.26 0.07 1.01 0.858

E ? CoML Right 27.44 1.63 20.16 0.91 7.29 1.35 0.000*

E = Left 26.09 1.94 19.84 0.77 6.24 2.26 0.000*

g % ML Right 43.06 2.63 37.07 0.82 5.99 2.69 0.001*

Left 41.80 2.99 37.77 112 4.03 3.02 0.012*

A per 94.80 3.24 80.22 2.37 14.20 421 0.000*

« All variables measured in millimeters.* Significant difference at p< 0.05.

(ICW):Intercanine width; (IP,W): Inter second premolar width; (IMW at MBCT): Inter molar width at
mesiobuccal cusp tip; (IMW at DBCT): Inter molar width at distobuccal cusp tip; (VCD): Vertical ca-
nine distance; (VMD) (MLCT): Vertical molar distance at the mesiolingual cusp tips; (VMD) (DLCT):
Vertical molar distance at the distolingual cusp tips; (In-CL): Incisal-canine length; (C—ML): Canine
molar length; (In-ML): Incisal — molar length; (A per): Arch perimeters.
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Table (2): Comparisons of maxillary arch dimensions between pretreatment and post treat-
ment for females and males who were treated with non extraction.

Pretreatment Post—treatment
Gender Variables & (non exzrr]a_clté())n cases) (non ext(:]alci(:)(;n cases) Difference P _ value
Mean SD Mean SD Mean SD

- ICW 34.43 1.30 36.73 0.59 -2.30 0.85 0.001*

c_T-_; =5 IP,W 39.83 0.89 42.63 0.58 -2.80 1.48 0.006*

= e o 1P,W 43.27 2.46 46.33 0.49 -3.07 2.89 0.048*

< ® = Mmw "MBCT" 48.30 3.16 50.03 1.74 -1.73 3.64 0.296

2 IMW "DBCT" 50.67 2.89 51.27 1.78 -0.60 4.54 0.731

© o = VCD 9.60 1.02 9.73 0.60 -1.33 0.49 0.537

= g s §- VMD "MLCT" 34.63 4.36 33.10 0.92 1.53 5.06 0.491
e VMD "DLCT" 37.50 3.31 37.67 0.81 -0.16 3.99 0.923
fﬁ IN-CL Right 18.60 0.53 20.57 0.20 -1.97 0.37 0.000*
- Left 19.93 1.35 20.97 0.27 -1.03 1.17 0.082

E 2 CoML Right 26.03 0.89 27.33 0.50 -1.30 1.25 0.052*

f—< ﬁ - Left 26.27 1.26 27.00 0.46 -0.73 1.71 0.342

g o IN=ML Right 40.63 2.04 43.33 0.18 -2.70 2.17 0.029*

© Left 42.47 2.39 43.03 0.60 -0.56 2.82 0.643

A per 90.83 3.81 95.77 0.52 -4.93 493 0.035*

- ICW 32.40 3.41 34.23 0.44 -1.83 3.24 0.224

§§ IP,W 41.57 1.62 41.40 1.88 0.16 0.27 0.195

é E 1P,W 47.50 1.47 47.90 1.50 -0.40 0.26 0.015*

g E IMW "MBCT" 52.40 2.26 53.67 1.99 -1.27 2.35 0.245

IMW "DBCT" 55.70 2.10 55.50 1.59 0.20 0.79 0.565

© o = VCD 9.20 0.86 9.50 0.69 -0.30 0.85 0.428

[ob) 8 S g VMD"MLCT" 31.33 1.37 32.83 1.14 -1.50 0.55 0.001*
< © T VMD"DLCT" 36.37 161 37.57 1.13 -1.20 0.70 0.009*
= IN-CL Right 18.97 0.58 19.73 0.54 -0.76 0.63 0.032*
-5 Left 18.00 2.05 19.27 0.31 -1.27 1.74 0.134

c_? 2 CoML Right 27.57 0.96 27.37 0.63 0.20 0.32 0.184

E ﬁ - Left 27.83 0.31 27.57 0.10 0.26 0.33 0.112

g o In=ML Right 43.50 0.26 44.20 0.62 -0.70 0.17 0.000*

© Left 42.83 0.64 44,10 0.55 -1.27 0.76 0.010*

A per 92.70 211 93.93 1.16 -1.23 3.53 0.398

« All variables measured in millimeters.* Significant difference at p< 0.05.

(ICW): Intercanine width; (IP,W): Inter first premolar width; (IP,W): Inter second premolar width;
(IMW at MBCT): Inter molar width at mesiobuccal cusp tip; (IMW at DBCT): Inter molar width at
destobuccal cusp tip; (VCD): Vertical canine distance; (VMD) (MLCT): Vertical molar distance at the
mesiolingual cusp tips; (VMD) (DLCT): Vertical molar distance at the distolingual cusp tips; (In-CL):
Incisal-canine length; (C—ML): Canine molar length; (In-ML): Incisal-molar length; (A per): Arch

perimeters.

The comparisons between the extrac-
tion and non extraction group for both fe-
males and males at the pretreatment and
post treatment stages are demonstrated in
Tables (3) and (4) respectively. At the pre-
treatment stage, there were no significant
difference between extraction and non ex-
traction group in all measurements except

the IMW (DBCT),VCD and right In-CL
in males group, while after treatment, the
non extraction group revealed a higher
mean value for all measurements except
the ICW, VCD in females and males
groups and also IP,W, IMW (MBCT), In-
CL and VMD (MLCT) in males, and IMW
(DBCT) in females which were not sig-
nificantly different.
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Table (3): Comparisons of maxillary arch dimensions between extraction and non extraction
groups for females and males at pretreatment stage.

Pretreatment Pretreatment
Gender Variables (extra((r:]tlolré)cases) (non EXtEﬁStig? cases) Difference P _value
Mean SD Mean SD Mean SD
> C ICW 32.06 2.63 34.43 1.30 -2.37 3.37 0.263
c:u § IP;W 37.20 2.01 39.83 0.89 —-2.63 2,77 0.122
?—é E 1P,W 42.72 2.17 43.27 2.46 -0.55 4.14 0.586
s % IMW "MBCT" 48.99 2.16 48.30 3.16 0.69 3.89 0.958
IMW "DBCT" 51.41 2.14 50.67 2.89 0.74 3.89 0.819
% = S VCD 10.21 2.88 9.60 1.02 0.61 3.89 0.551
i) S 2o VMD "MLCT" 32.44 1.76 34.63 4.36 -2.19 3.71 0.317
g 2 ©3 VMD "DLCT" 36.35 1.57 37.50 331 -1.15 3.45 0.458
fL’ - In-CL Right 18.38 0.89 18.60 0.53 -0.22 0.93 0.383
o Left 18.61 1.97 19.93 1.35 -1.32 2.42 0.082
‘; < CoML Right 26.51 2.35 26.03 0.89 0.48 1.77 0.238
c:u =2 Left 26.75 1.35 26.27 1.26 0.48 1.13 0.733
% 2 =ML Right 42.22 0.86 40.63 2.04 1.59 2.83 0.275
s Left 41.82 2.14 42.47 2.39 -1.25 2.97 0.349
A per 89.55 3.53 90.83 3.81 -1.28 5.25 0.547
= ICW 35.47 3.22 32.40 341 3.07 2.90 0.067
= § IP,W 39.37 2.89 41.57 1.62 2.2 3.27 0.364
E E 1P,W 43.64 1.35 47.50 1.47 -3.86 1.46 0.050
g o IMW "MBCT" 50.47 2.16 52.40 2.26 -1.93 1.81 0.175
© IMW "DBCT" 52.76 2.18 55.70 2.10 -2.94 0.40 0.005*
¥ =S VCD 10.96 0.72 9.20 0.86 1.76 0.20 0.008*
) g s & VMD "MLCT" 32.03 2.92 31.33 1.37 -0.7 5.69 0.796
[ © o VMD "DLCT" 36.60 2.69 36.37 1.61 0.23 5.61 0.842
2 - In—CL Right 20.61 0.86 18.97 0.58 1.64 0.99 0.008*
o Left 20.50 1.16 18.00 2.05 25 2.75 0.071
‘; < CoML Right 27.44 1.63 27.57 0.96 -0.13 2.53 0.976
c:s 2 Left 26.09 1.94 27.83 0.31 -1.74 2.09 0.087
" L In=ML Right 43.06 2.63 43.50 0.26 -0.44 3.74 0.680
g Left 41.80 2.99 42.83 0.64 -1.03 491 0.804
A per 94.80 3.24 92.70 211 21 4.87 0.339

< All variables measured in millimeters. *Significant difference at p< 0.05.

(ICW): Intercanine width; (IP;W): Inter first premolar width; (IP,W): Inter second premolar width;
(IMW at MBCT): Inter molar width at mesiobuccal cusp tip; (IMW at DBCT): Inter molar width at

destobuccal cusp tip; (VCD): Vertical canine distance; (VMD) (MLCT): Vertical molar distance at the
mesiolingual cusp tips; (VMD) (DLCT): Vertical molar distance at the distolingual cusp tips; (In-CL):

Incisal-canine length; (C—ML): Canine molar length; (In-ML): Incisal-molar length; (A per): Arch

perimeters.
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Table (4): Comparisons of maxillary arch dimensions between extraction and non extraction
groups for females and males at post treatment stage.

Post—treatment
(‘extraction cases)

(non extraction cases)

Post—treatment
Difference

Gender Variables % (n=10) (n=10) P —value
Mean SD Mean SD Mean SD
ICW 34.05 1.77 36.73 0.59 -2.68 3.27 0.723
é 5 % 1P,W 42.10 1.28 46.33 0.49 -4.23 2.09 0.011*
S 'S IMW "MBCT" 46.73 1.69 50.03 1.74 -3.3 1.70 0.037*
IMW "DBCT" 49.92 2.12 51.27 1.78 -1.35 1.54 0.110
% o< VCD 9.78 1.03 9.73 0.60 0.05 1.36 0.108
. S 22 VMD"MLCT" 26.34 1.68 33.10 0.92 -6.76 2.68 0.005*
% 23 VMD "DLCT" 30.65 1.71 37.67 0.81 -7.02 2.83 0.004*
fEﬁ - In—CL Right 18.92 1.05 20.57 0.20 -1.65 1.17 0.010*
o Left 19.49 1.08 20.97 0.27 -1.48 1.04 0.008*
= Right 20.70 1.16 27.33 0.50 -6.63 1.09 0.000*
e =N C-ML *
a2 Left 20.14 1.10 27.00 0.46 -6.86 1.25 0.000
% = In=ML Right 36.74 1.81 43.33 0.18 -6.59 2.48 0.010*
s Left 37.46 1.75 43.03 0.60 -5.57 2.64 0.005*
A per 79.27 4.23 95.77 0.52 -16.5 3.97 0.000*
& e ICW 36.94 1.56 34.23 0.44 2.71 0.61 0.053
E % % 1P,W 42.34 1.59 47.90 1.47 -5.56 2.35 0.068
g E‘E IMW "MBCT" 46.86 1.64 53.67 2.26 -6.81 2.56 0.050
IMW "DBCT" 50.39 2.03 55.50 2.10 -5.11 1.55 0.047*
% o< VCD 9.99 0.80 9.50 0.86 0.49 1.61 0.394
S 22 VMD"MLCT" 26.90 0.98 32.83 1.37 -5.93 2.65 0.059
ci; 2 c3 VMD "DLCT" 31.63 1.17 37.57 1.61 -5.94 2.48 0.048*
= - In—CL Right 19.99 0.82 19.73 0.54 0.26 1.12 0.809
o Left 20.43 1.26 19.27 0.31 1.16 1.41 0.107
‘; = Right 20.16 0.91 27.37 0.63 -7.21 1.56 0.000*
= C-ML .
< e Left 19.84 0.77 27.57 0.10 -7.73 0.90 0.000
% = In=ML Right 37.07 0.82 44.20 0.62 -7.13 1.31 0.011*
s Left 37.77 1.12 44.10 0.55 -6.33 0.66 0.004*
A per 80.22 2.37 93.93 1.16 -13.71 3.53 0.000*

« All variables measured in millimeters.* Significant difference at p< 0.05.

(ICW): Intercanine width; (IP,W): Inter second premolar width; (IMW at MBCT): Inter molar width
at mesiobuccal cusp tip; (IMW at DBCT): Inter molar width at destobuccal cusp tip; (VCD): Vertical
canine distance; (VMD) (MLCT): Vertical molar distance at the mesiolingual cusp tips; (VMD)
(DLCT): Vertical molar distance at the distolingual cusp tips; (In-CL): Incisal-canine length; (C-ML):
Canine molar length; (In-ML): Incisal-molar length; (A per): Arch perimeters.

Comparison between females and
males in the extraction group Table (5)
and non extraction group Table (6) indi-
cated that in the extraction group there
were no significant differences in all max-
illary arch dimensions except in IP;W, left
C-ML and A per which were significantly
higher in males than females at the pre-
treatment stage. While in the non extrac-

tion group, males had a higher mean val-
ues than females in the following meas-
urements; IP;W, IP,W, IMW (DBCT), left
C-ML and In-ML at the pre treatment
stage, but after treatment, the females had
a higher mean value than males in the
IP,W,VMD, In-CL where as the males
had a higher mean value of right C-ML
and left In-ML than females.
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Table (5): Comparisons of maxillary arch dimensions between females and males in extraction
group at pretreatment and post treatment stage.

. Female Male Difference P -
Stage Variables (n=10) (n=10) value
Mean SD Mean SD Mean SD

ICW 32.06 2.63 35.47 3.22 -3.41 3.25 0.460

? % IP,W 37.20 2.01 39.37 2.89 —2.17 4.43 0.011*

T% E 1P,W 42.72 2.17 43.64 1.35 -0.92 3.56 0.117

s % IMW "MBCT" 48.99 2.16 50.47 2.16 -1.48 3.96 0.411

. IMW "DBCT" 51.41 2.14 52.76 2.18 -1.35 2.71 0.584

= % e VCD 10.21 2.88 10.96 0.72 0.75 2.96 0.545

"E’ o CEG % 2 VMD "MLCT" 32.44 1.76 32.03 2.92 0.41 3.69 0.510

§ 2 © VMD "DLCT" 36.35 1.57 36.60 2.69 -0.25 3.47 0.310

‘3 § Right 18.38 0.89 20.61 0.86 -2.23 1.14 0.694
R In-CL

3 - Left 18.61 1.97 20.50 1.16 -1.89 1.62 0.559

E‘ *é ML Right 26.51 2.35 27.44 1.63 -0.93 3.07 0.997

S Left 26.75 1.35 26.09 1.94 0.66 3.07 0.020*

§ :;% VD Right 42.22 0.86 43.06 2.63 -0.84 2.76 0.904

Left 41.82 2.14 41.80 2.99 -0.02 3.15 0.949

A per 89.55 3.53 94.80 3.24 -5.25 5.40 0.032*

- ICW 34.05 1.77 36.94 1.56 -2.89 2.03 0.578

g S % IP,W 42.10 1.28 42.34 1.59 -0.24 1.98 0.902

X © s IMW "MBCT" 46.73 1.69 46.86 1.64 -0.13 2.95 0.222

= IMW "DBCT" 49.92 2.12 50.39 2.03 -0.47 3.55 0.301

= g G VCD 9.78 1.03 9.99 0.80 -0.21 1.41 0.666

g < < % § VMD "MLCT" 26.34 1.68 26.90 0.98 -0.56 1.83 0.841

5 S VMD "DLCT" 30.65 1.71 31.63 1.17 -0.98 2.12 0.854

;b: *§ o Rt 18.92 1.05 19.99 0.82 -1.07 145 0534

é % - Left 19.49 1.08 20.43 1.26 -0.94 1.39 0.586

- E‘ *é ML Right 20.70 1.16 20.16 0.91 -0.54 1.58 0.531

=2 Left 20.14 1.10 19.84 0.77 0.3 1.02 0.409

§ :;% ML Right 36.74 1.81 37.07 0.82 -0.33 2.22 0.198

Left 37.46 1.75 37.77 1.12 -0.31 2.05 0.810

A per 79.27 4.23 80.22 2.37 -0.95 3.97 0127

« All variables measured in millimeters. * Significant difference at p< 0.05.

(ICW): Intercanine width; (IP;W): Inter first premolar width; (IP,W): Inter second premolar width;

(IMW at MBCT): Inter molar width at mesiobuccal cusp tip; (IMW at DBCT): Inter molar width at
destobuccal cusp tip; (VCD): Vertical canine distance; (VMD) (MLCT): Vertical molar distance at the

mesiolingual cusp tips; (VMD) (DLCT): Vertical molar distance at the distolingual cusp tips; (In-CL):
Incisal-canine length; (C-ML): Canine molar length; (In-ML): Incisal-molar length; (A per): Arch

perimeters.
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Table (6): Comparisons of maxillary arch dimensions between females and males in non ex-

traction group at pretreatment and post treatment stage.

Female

Male

Stage Variables < (n =10) (n=10) Difference PI_
Mean SD Mean SD Mean SD vaiue

o ICW 34.43 1.30 32.40 3.41 2.03 4.38 0.158

] IP,W 39.83 0.89 41,57 1.62 -1.73 1.04 0.052*

= E IP,W 43.27 2.46 47.50 1.47 -4.23 0.98 0.000*

= § S IMW "MBCT" 48.30 3.16 52.40 2.26 -4.10 3.79 0.928
- © IMW "DBCT" 50.67 2.89 55.70 2.10 -5.03 0.81 0.000*
g 2 L VCD 9.60 1.02 9.20 0.86 0.40 0.92 0.290
% % § cﬁ; *g VMD "MLCT" 34.63 4.36 31.33 1.37 3.30 5.10 0.402
= g ©  vMmD"DLCT" 37.50 3.31 36.37 1.61 1.13 4.68 0.660
3 Right 18.60 0.53 18.97 0.58 -0.36 0.58 0.357
o S E’% In-CL | ety 19.93 1.35 18.00 2.05 1.93 3.15 0.113
£ Sg oML Right 2603 0.89 27.57 0.96 -153 1.66 0.198
= Left 26.27 1.26 27.83 0.31 -157 1.57 0.001*

3 S Right ~ 40.63 2.04 43.50 0.62 -2.87 2.66 0.000*

25 In-ML et 42.47 2.39 42.83. 0.64 -0.36 3.01 0.005*

A per 90.83 3.81 92.70 2.11 -1.87 5.72 0.460

- ICW 36.73 0.59 34.23 0.44 2.50 0.35 0.059

5 3 IP,W 42.63 0.58 41.40 1.87 1.23 2.38 0.037*

= E IP,W 46.33 0.49 47.90 1.50 -157 1.91 0.069

= g % IMW "MBCT" 50.03 1.74 53.67 0.98 -3.63 3.09 0.478

3 IMW "DBCT" 51.27 1.77 55.50 0.59 -4.23 3.18 0.065

§ § L VCD 9.73 0.60 9.50 0.69 0.23 1.02 0.654
% % § g ‘g VMD "MLCT" 33.10 0.92 32.83 1.14 0.26 0.22 0.000*
£ S vMD"DLCT" 37.67 0.81 37.57 1.13 0.01 0.47 0.006*
z kS Right  20.57 0.20 19.73 0.54 0.83 0.74 0.004*
o< = I=CL et 20.97 0.27 19.27 0.31 1.70 0.58 0.000*
S 52 Right ~ 27.33 0.50 27.37 0.63 -0.03 0.13 0.000*
=2 C-ML ) ot 27.00 0.46 27.57 0.10 -0.57 0.42 0.313

g § Right ~ 43.30 0.18 44.20 0.62 -0.86 0.49 0.062

< I-ML et 4303 0.60 44.10 0.55 -1.07 112 0.039*

A per 95.77 0.52 93.93 1.16 1.83 0.81 0.058

% All variables measured in millimeters. * Significant difference at p< 0.05.

(ICW): Intercanine width; (IP;W): Inter first premolar width; (IP,W): Inter second premolar width;
(IMW at MBCT): Inter molar width at mesiobuccal cusp tip; (IMW at DBCT): Inter molar width at
destobuccal cusp tip; (VCD): Vertical canine distance; (VMD) (MLCT): Vertical molar distance at the
mesiolingual cusp tips; (VMD) (DLCT): Vertical molar distance at the distolingual cusp tips; (In-CL):
Incisal-canine length; (C-ML): Canine molar length; (In-ML): Incisal-molar length; (A per): Arch

perimeters.

DISCUSSION

Some researches have documented
that arch dimensional changes occur both
with the orthodontic treatment after the
extraction of teeth and with the non extrac-
tion therapy %2,

In this study, generally when compar-
ing the end and start points of treatment
with extraction Table (1), all measure-

ments demonstrated the reduction except
the ICW which significantly increased in
female subjects. It has been suggested that
in extraction cases, the canines could be
moved to the buccal, if they were moved
distally into the extraction site, thereby
occupying a wider part of the arch @7,
Other studies also supported these findings
demonstrating increases in the maxillary
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canine width #%2%29),

The increase in the maxillary inter ca-
nine and inter premolar and width for the
non extraction patients as demonstrated in
Table (2) can be explained by minimal
expansion with the arch wires.

The increased maxillary inter molar
width in the non extraction group was not
significant but in the extraction group, the
IMW (MBCT) was significantly de-
creased. The inter canine and inter molar
width findings are similar to the findings
of other studies ™* ?>*Y_ Another important
consideration in arch widths is the tooth
size arch length discrepancy © %29, In the
study of Aksu and Kocadereli ®, there
was more crowding in the extraction group
than in non extraction group and they
found that after extraction treatment the
posterior teeth moved mesially into nar-
rower parts of the arch, indicating that an-
chorage requirement were kept moderate.
In the non extraction group, because of
less tooth size arch length discrepancy, the
crowding might be treated mostly by the
movement of the anterior teeth. The result
of this study supported these findings but
this disagreement with other studies ¢ 7"
who found that tooth size arch length dis-
crepancy not to have any effect on dental
arch width changes.

Extraction cases showed a significant
greater decrease in arch depth and arch
length particularly posterior arch length
(C-ML) and arch perimeter, these findings
in accordance with other studies %2,

Generally, most pretreatment arch di-
mensions were not significantly different
between extraction and non extraction
group Table (3), while after treatment, the
non extraction group had a higher mean
values in most measurements Table (4),
this indicated that the kind of treatment
may affect on the maxillary arch dimen-
sions.

Comparisons between male and fe-
male subjects Table (5) indicated that al-
though the males in the extraction group
had a higher mean value than females in
various maxillary arch dimensions, but
these were not significant except in IP;W,
left C-ML and A per which were signifi-
cantly larger in males at the pretreatment
stage, while the non extraction group Ta-
ble (6) had a larger number of significant

Al — Rafidain Dent J
Vol. 8, Nol, 2008

difference between females and males than
the extraction group, this may attributed to
the malocclusion which was sever in the
extraction group and these findings sup-
port the results of Staley et al. ©” and Bis-
hara et al. ® who suggested that the mal-
occlusion might tend to minimize or
eliminate the differences normally found
between the genders.

In general, the findings of Bishara et
al. ® indicated the direction of the post
treatment changes were similar in male
and female subjects in the various dental
arch dimensions evaluated, therefore clini-
cians should design the retention plan in
both male and female subjects, on the ba-
sis of characteristics as well as the severity
of the original malocclusion rather than on
any gender differences. On the other hand,
the magnitude of the post treatment
changes in some parameters differed sig-
nificantly between male and female sub-
jects both in extraction and non extraction
group, therefore, investigators who are
interested in measuring the magnitude of
the changes need to treat the data for male
and female subjects independently, the
result of this study confirm these findings.

CONCLUSIONS

The extraction and non extraction or-
thodontic treatment didn't cause narrowing
of the maxillary arch in the canine region.
Generally, in both genders, most pretreat-
ment arch dimensions were not signifi-
cantly different between extraction and
non extraction groups, while after treat-
ment the extraction group showed reduc-
tion in IMW (MBCT), VMD, C-ML, In-
ML, and A per. Where as the non extrac-
tion showed a significant increase in most
maxillary arch dimensions. This leads to
the conclusion that the kind of treatment
may affect the maxillary arch dimensions.
The non extraction group had a larger
number of significant differences between
females and males in the various maxillary
arch dimensions than the extraction group,
this indicates that the severity of maloc-
clusion might tend to minimize or elimi-
nate the differences normally found be-
tween the genders.
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