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Abstract 

Information regarding arch dimensions in human populations is important to clinicians in 
orthodontics, prosthodontics, and oral surgery. It also is of interest to anthropologists and other students of 
human oral biology. The aim of this study was to compare the transverse dimensions of the dental arches of 
Class III groups with a group of untreated normal occlusion subjects. This study was performed using 
measurements of dental casts of 41 Class III malocclusion (21 males and 20 females)  and 50 normal Class 
I occlusion (25 males and 25 females), of Iraqi adult samples aged (14-24 )in Hilla city. The dental and 
arch width dimensions measured were intercanine, intermolar, and molar alveolar in both arches were taken 
and independent-samples t-test was applied for comparing the groups. The finding from this investigated 
indicated that,(1) there are no significant differences in all measurements between Class I and Class III 
overall samples except for the maxillary molar alveolar width (UA6-6) are found to be significantly larger 
in Class I than in Class III overall samples and the mandibular intercanine width (L 3-3)  are found to be 
significantly larger in Class III than in Class I overall (2) there are no significant differences in all 
measurements between Class I and Class III male samples except for the mandibular intercanine width (L 
3-3)  are found to be significantly larger in Class III than in Class I males (3) the lower intermolar width 
(L6-6) and the lower molar alveolar width (LA6-6) are significantly larger in Class III than in normal Class 
I female samples while the Class I are significantly larger than Class III females in the upper intercanine 
widths (U3-3) and in the upper molar alveolar width (UA6-6), whereas the lower intercanine widths (L3-3) 
and the upper intermolar width (U6-6) show no significant difference between normal Class I and Class III 
female samples (4) the upper intercanine widths (U3-3) ; the upper intermolar width (U6-6); and the lower 
intercanine widths (L3-3) are significantly larger in males than in females of Class III samples while the 
upper molar alveolar width (UA6-6); the lower intermolar width (L6-6) ; and the lower molar alveolar 
width (LA6-6) show no significant difference between males and females of Class III samples. 

  الخلاصة
المعلومات بخصوص أبعاد الفكيين في المجتمعات الإِنسانية مهمة إلى الأطباء السريريين في تقويم الأسـنان و صـناعة الأسـنان                     إن  

هدف هذه الدراسةِ هـو مقارنـةَ   .  أحياء الفم البشري والطلابِ الآخرينِ في عِلْمِتت علماءِ الإنسانيا هو أيضاً مِن اهتماما   . وجراحة الفم 
. الأبعاد المستعرضةَ لأقواسِ أسنان الصنفِ الثّالثة من سوء الإطباق مع مجموعة الأشخاص ذوي الإطباق الطبيعيِ للأسنان الغير معالجةِ

الصنف ) 50(أنثى و) 20(ذكر و)21(من الصنف الثّالثة من سوء الإطباق ) 41(اييس لقوالبِ الأسنانِ هذه الدراسةِ أنجزت  باستعمال مق 
أبعاد العرضِ المـستعرضةَ  . سنة في مدينةِ الحله)24-14(أنثى ، مِن عيناتِ العراقيين البالغين بعمرِ   )25(ذكر و ) 25(الإطباق طبيعي   

النيبان وما بين الأضراس  وما بين الحويصلي الضرسي في كلتا الفكيـين لمقارنـة الأبعـاد     لأقواسِ الأسنان المستخدمة كانت لما بين       
المستعرضة للأسنان وحويصلي الفكي للصنف الثالث من سوء الإطباق مع الصنف الأول للإطباق الطبيعي باستخدام اختيار الإرجـاع                  
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ليس هناك اختلافات ) 1(الإيجاد مِن هذا تَحرى أشار بأن،     . ارنة المجاميع لمق) t-test( المقترن المستقل للنموذجيين المتساويين بالتباين      
هامة في كُلّ المقاييسِ بين الصنفِ الأول للإطباق  الطبيعي وصنفِ الثّالث عينات عامة ماعدا عرضِ الضرسي الحويصلي للفك الأعلى        

عي مِن الصنفِ الثّالث عينة عامة وعرض ما بين النيبان للفك الأسفل تَبين بأنه   تَبين بأنه كَان أكبر جداً في الصنفِ الأول للإطباق  الطبي          
ليس هناك اختلافات هامة في كُلّ المقاييسِ بين الصنفِ ) 2(كَان أكبر جداً في الصنفِ الثّالث مِن الصنفِ الأول للإطباق  الطبيعي عموماً 

 الذكور ماعدا عرضِ ما بين النيبان للفك الأسفل تَبين بأنهم كَان أكبر جداً فـي الـصنفِ   الأول للإطباق  الطبيعي وصنفِ الثّالث عينات     
عرض ما بين الأضراس للفك الأسفل والعرض الحويصلي الضرسي للفك         ) 3(الثّالث مِن الصنفِ الأول للإطباق  الطبيعي عند الذكورِ          

الصنفِ الأول الطبيعيِ للعيناتِ النسائيةِ بينما الصنفِ الأول للإطباق  الطبيعي أكبر جداً الأسفل كَانتْ أكبر جداً في الصنفِ الثّالث مِنْه في 
بينما عرض ما بين النيبـان  . مِن الصنفِ الثّالث إناث في عرضِ ما بين النيبان للفك الأعلى وفي العرضِ الحويصليِ الضرسيِ الأعلى             

عرض مـا  ) 4(ف هام بين الصنفِ الأول الطبيعيِ وصنفِ الثّالث عينات إناث للفك الأسفل وعرض ما بين الأضراس الأعلى  لا اختلا      
بين النيبان للفك الأعلى ؛ عرض ما بين الأضراس للفك الأعلى ؛ و عرض ما بين النيبان للفك الأسفل  كَانتْ أكبر جداً في الذكورِ مِنه                      

على ؛ عرض ما بين الأضراس للفك الأسفل ؛ والعرض الحويـصلي            في الإناث الصنفِ الثّالث بينما العرض الحويصلي الضرسي الأ        
  . الضرسي للفك الأسفل لا اختلافات هامة بين الذكورِ والإناث الصنفِ الثّالث من سوء الإطباق

  ـــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــــ
Introduction 

he dimensions of a dental arch 
which include arch length and 
arch widths can have profound 

implications in orthodontic diagnosis 
and treatment planning, affecting the 
space available, dental aesthetics, and 
stability of the dentition.[1,2,3] The size 
and shape of the dental arches could be 
affected by many factors such as 
heredity, growth of the bone, eruption & 
inclination of the teeth, racial 
background and environmental factors 
such as muscle forces and 
function.[4,5,6] Every orthodontist’s 
goal is to successfully treat patients of 
malocclusion ensuring that treatment 
plan and orthodontic techniques are 
properly carried out. Orthodontic 
diagnosis and treatment planning 
requires the patients thorough history, 
extra and intra oral examination, analysis 
of diagnostic records comprising of 
orthodontic photographs, necessary 
radiographs and properly trimmed study 
casts. A great advantage of study cast 
analysis is that the degree of 
malocclusion can be diagnosed in three 
dimensions.[7,8] Class III malocclusion 
is a difficult anomaly to understand.[9] 
The dentofacial disharmony associated 

with Class III malocclusion is 
challenging from both the diagnostic and 
the treatment aspects. An understanding 
of craniofacial growth behavior in Class 
III patients will help in determining 
treatment timing and mechanics.[10] 
Studies conducted to identify the 
etiologic features of Class III 
malocclusion showed that the deformity 
is not restricted to the jaws but involves 
the total craniofacial complex.[11,12] 
Most subjects with Class III 
malocclusions have combinations of 
skeletal and dentoalveolar 
components.[13] The factors 
contributing to the anomaly are complex. 
They can act synergistically or in 
isolation, or they might cancel each 
other.[12] The occurrence of class III 
malocclusion is believed to be hereditary 
although environmental factors such as 
habits and mouth breathing may play a 
important role.[14] Investigators have 
recommended strongly the early 
detection of all Classes of 
malocclusion.[15] Furthermore, they 
endorse preventive and interceptive 
orthodontics and dentofacial orthopedics 
for young patients to avoid, or at least to 
minimize the occurrence of Class III 
malocclusion at the adult stage.[16] 

T 
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Class III malocclusion is result of 
development of mandible and 
undevelopment of maxilla.[18] Most 
studies measured the transverse 
dimensions of the dental arches and 
investigated the differences between 
Class I normal occlusion and different 
malocclusions.[16,18,19,20] According 
to these studies, in both males and 
females, mean maxillary and mandibular 
intercanine widths showed small 
variations in Class I normal occlusions, 
and III malocclusions. The main 
differences were seen in the premolar 
and molar areas. Maxillary intercanine 
width tended to be similar in Class III 
and similar or larger in Class I 
malocclusion. Compared with Class I 
normal occlusions, mandibular 
intercanine width was similar or 
narrower in Class III subjects. Maxillary 
intermolar width is deficient in Class III, 
and mandible intermolar width is similar 
in Class I normal occlusions and Class 
III, or is increased in Class III.[16,18,19] 
Herren and Jordi-Guilloud [21] 
compared the arch widths of 30 Class III 
and 30 ideal occlusion subjects, all were 
white Germans with permanent 
dentitions including erupted second 
molars. The researchers found that the 
maxillary intermolar width of Class III 
subjects was slightly smaller (minimally 
significant) than those with ideal 
occlusion, other arch widths were similar 
in the two groups. Uysal et al. [16] 
compared arch widths in a large sample 
of Class III Turkish subjects with an 
average age of 15 years with subjects 
with normal occlusions who averaged 21 
years of age. They reported that the 
maxillary intercanine widths were 
similar in Class III malocclusions and 
Class I normal occlusions. The maxillary 
intermolar and molar alveolar widths 
were smaller in Class III than in Class I 

normal occlusions. In the mandible, 
Class III malocclusions had larger 
intercanine and intermolar widths than 
Class I normal occlusions, and the two 
groups had similar molar alveolar 
widths. Al-Khateeb and Abu Alhaija 
[19] compared arch widths in 13- to 15-
year-old Jordanian students with Class I 
crowded (CICR) and Class III 
malocclusions. They reported that 
maxillary and mandibular intercanine 
and intermolar widths were similar in 
both groups. Chen et al. [33] reported 
that The main transverse deficiencies in 
the Class III group were maxillary 
deficiencies in both skeletal and dental 
widths. The deviations in molar 
differences appear to become larger 
from age 10 to age 14. The results of 
kuntz et al. [18] study showed that the 
growth and etiology of Class III 
malocclusions involves narrower than 
normal maxillary intermolar and alveolar 
arch widths. According to the study of 
Slaj et al. [22] that in Class III subjects, 
the maxillary dental arch is insufficient 
in transverse and sagittal dimensions, 
and the mandibular arch dominates in 
the transverse but not in the sagittal 
dimension. 

 
Aims of the study to determine 
(1) The dental and alveolar arch widths 
in normal occlusion and in Class III 
malocclusion. 
(2) The differences in the dental and 
alveolar arch widths between:- 

(a) Class I and class III  
malocclusion in overall samples. 

(b) Class I and class III  
malocclusion with each sex. 

(c) Males and females Class III. 
 
Materials and Methods  

All subjects were Iraqi adult 
sample with no history of orthodontic 
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treatment. Records for 89 subjects 
included plaster casts with fully erupted 
permanent incisors, canines, premolars, 
and first molars. A sample of 50 
subjects, 25 male and 25 female, with 
Class I normal occlusion was selected 
from the Department of Orthodontics in 
the college of dentistry of Babylon 
university  and specialized center of 
orthodontic in Hilla  city. The following 
inclusion criteria were used to collect 
this sample[2,16,18,22,23] : (1) Teeth 
well aligned within the dental arches 
with less than 3 mm of crowding or 
spacing. (2) Overjet not more than 4 
mm. (3) First molars bilaterally Class I 
in centric occlusion. (4) No teeth in 
crossbite. (5) Normal growth and 
development. (6) All teeth present 
except third molars. (7) Good facial 
symmetry determined clinically. (8) No 
significant medical history. (9) No 
history of trauma, and no previous 
orthodontic, prosthodontic treatment, 
maxillofacial or plastic surgery. (10) All 
casts were of good quality with no 
evidences of air bubbles, no tooth 
fractures, no abnormal shape. and (11) 
No caries, and no attritions. A sample of 
41 Class III subjects, 21 male and 20 
female, was selected from the records of 
patients who were came to the 
Department of Orthodontics in the 
college of dentistry of Babylon 
university and specialized center of 
orthodontic in Hilla  city. The following 
inclusion criteria were used to select this 
sample[8,9,16-19,22,24,25]: (1) Bilateral 
Class III molar relationship in centric 
occlusion with the cups tip of the 
maxillary second premolar within the 
range of one mm (anterior or posterior) 
from the buccal groove of the 
mandibular first molar. (2) Class III 
permanent canine relationship. (3) All 
subjects having all anterior teeth 

overlapped by lower anterior teeth. (4) 
All teeth were present except third 
molar. (5) All permanent teeth fully 
erupted to the occlusal plane. (6) No 
history of trauma, or maxillofacial 
surgery, or any previous orthodontics or 
any post-orthodontic treatment. (7) No 
medical history. (8) All casts were of 
good quality with no evidences of air 
bubbles, no tooth fractures, no abnormal 
shape. (9) No caries, and no attritions. 
The minimum age of the subjects chosen 
for this study was based on evidence 
reporting no significant change in the 
first molar and canine arch widths after 
age 13 in females and 16 in 
males.[18,26-28]. The ages of the 
subjects are shown in table (1). Six arch 
width measurements were taken on the 
dental casts of each subject: [2,16-18,29] 

(1) maxillary intercanine width 
between the cusp tips (U 3-3). 

(2) maxillary intermolar width 
between the tips of the 
mesiobuccal cusps of the first 
molars (U6-6).  

(3) maxillary molar alveolar width at 
the mucogingival junctions above 
the mesiobuccal cusp tips of the 
first molars (UA 6-6). 

(4) mandibular molar alveolar width 
at the mucogingival junctions 
below the buccal grooves of the 
first molars (LA6-6). 

(5) mandibular intermolar width 
between points on the main 
buccal grooves located vertically 
at the middle of the buccal 
surfaces of the first molars(L 6-6). 

(6) mandibular intercanine width 
between the cusp tips (L 3-3). 

   Arch widths were measured with 
a dial calipers to the nearest 0.05 mm. 
Two measurements were taken at 
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separate times for each variable 
measured. The intra-examiner 
correlations between first and second 
measurements for the six variables 
ranged from r = 0.98 to r = 0.99. The 
average of the first and second 
measurements was used for data 
analysis. Interexaminer correlations 
averaged r = 0.95. Computer software 
SPss © Vs. 17.0 (statistical package for 

the Social Science, Inc. 2010 Copyright) 
was used to analyze the statistical data 
obtained from this study. Descriptive 
statistics were computed and the 
Independent-samples t-test was applied 
to compare the transverse dimensions of 
the dental arches and alveolar widths of 
Class III malocclusion groups with the 
transverse measurements of untreated 
normal occlusion subjects. 

                     Maxilla                                                                            Mandible  

 
 
 

 

 
 
 
 
 
 
 
 
 
Result 

The sample of this study is 91 
subjects consisting of 50 Class I mean 
age (22.38 years), 25 males the mean 
age (22.41 years) and 25 females the 
mean age (22.33 years ) and 41 Class III 
the mean age (18.86years), 41 males the 
mean age (19.28 years) and 20 females 
the mean age (18.50 years) as 
demonstrated in Table (1). 
The descriptive statistic, including mean, 
standard deviations, minimum and 
maximum value of all variables for the 
total sample of class I and Class III, both 
the males and females groups of Class I 
and Class III are present in tables (2), 
(3), (4) and (5). 
 
 

 
Comparison of the dental and alveolar 
arch widths measurements between 
normal Class I and Class III overall 
samples : (Table 2)  

The comparison of  
measurements between normal Class I 
and Class III overall samples 
demonstrated in table (2). indicated that 
there are no significant differences 
between them except for the lower 
intercanine widths (L3-3) are 
significantly larger in Class III than in 
normal Class I overall samples and 
maxillary molar alveolar width (UA 6-6)  
are significantly larger in normal Class I 
than in Class III overall samples at P < 
0.05. Whereas the other measurements 
show no significant difference between 
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normal Class I and Class III overall 
samples at P> 0.05. 
Comparison of the dental and alveolar 
arch widths measurements between 
normal Class I and Class III male 
samples: (Table 3) 

The comparison of  
measurements between normal Class I 
and Class III male samples demonstrated 
in table (3), indicated that there are no 
significant differences between them 
except for the lower intercanine widths 
(L3-3) are significantly larger in Class 
III than in normal Class I male samples 
at P < 0.05. Whereas the other 
measurements are smaller in Class III 
than in Class I male samples but these 
differences are not significant at P> 
0.05. 
Comparison of the dental and alveolar 
arch widths measurements between 
normal Class I and Class III females 
samples: (Table 4) 

The comparison of 
measurements between normal Class I 
and Class III female samples 
demonstrated in table (4) indicated that 
the lower intermolar width (L6-6) and 
the lower molar alveolar width (LA6-6) 
are significantly larger in Class III than 
in normal Class I female samples at P < 
0.05. and normal class I females are 
significantly larger than Class III 
females at P < 0.05 in the upper 
intercanine widths (U3-3) and in the 
upper molar alveolar width (UA6-6). 
Whereas the lower intercanine widths 
(L3-3) and the upper intermolar width 
(U6-6) show no significant difference 
between normal Class I and Class III 
female samples at P> 0.05. 
Comparison of the dental and alveolar 
arch widths measurements between 
males and females samples of Class 
III: (Table 4) 

The comparison of 
measurements between males and 
females samples of Class III 
demonstrated in table (5) indicated that 
the lower intercanine widths (L3-3); the 
upper intercanine widths (U3-3); and the 
upper intermolar width (U6-6) are 
significantly larger in males than in 
females at P < 0.05. Whereas the other 
measurements are larger in males than in 
females but these differences are not 
significant at P> 0.05. 
 
Discussion 

Study and determination of 
criterion for different ethnic groups is 
essential to promote accurate diagnosis 
and planning for orthodontic treatment. 
Each ethnic group has certain 
characteristics that should not be taken 
as standards for other areas with 
different developmental and ecological 
foundation [30] So the differences that 
have been observed in this study of  arch 
width in Class I & Class III with the 
findings of other studies may be 
attributed to the following factors [ 
Ethnic variations, sample size, method 
of study, age of subjects and gender 
dimorphism] 

In spite of many studies in Iraq 
deal with these measurements, the 
present study adds new information 
about the dental and alveolar arch widths 
in Class I normal occlusion and Class III 
malocclusion. The measurements, that 
available in the present study are 
specified for age and sex for Iraqi 
population in Hilla city in an attempt to 
provide a data for orthodontic diagnosis 
and treatment planning. malocclusions. 
However, there is little information 
regarding this issue among the Iraqi 
population in Hilla city where there is a 
relatively large demand for orthodontic 
treatment. Investigators, who studied 
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growth changes in the arch widths, 
found that inter-canine and inter-molar 
widths did not change after the age of 
thirteen years in females and sixteen 
years in males while some have 
indicated that molar and canine arch 
widths were mostly stabilized after 13 
years of age with very little or no 
changes thereafter.[31,32] Therefore the 
minimum age of the subjects included in 
this study was chosen on the basis of 
these previous studies and it was 
considered that the arch widths of the 
subjects studied, were fully developed. 
Therefore, it was assumed that inter-
canine and inter-molar widths of the 
subjects selected in the present study 
were stable . In the normal occlusion 
sample only subjects with minor or no 
crowding were included, whereas the 
absence of crowding was not a criterion 
in the Class III groups. If a Class I group 
with crowding would be compared with 
a Class I group without crowding, most 
probably narrower arches would be 
found in the Class I group with 
crowding. For that reason, group 
differences in this study may be the 
result of differences concerning 
crowding as well and our results must be 
interpreted carefully. 
Comparison between overall sample 
Class I and C1ass III 
Generally the comparison of 
measurements between overall  normal 
Class I and Class III samples is present 
in table (2). 
 (I) Maxillary dental and alveolar arch 
widths  

In this present study, there are no 
significant differences were found in 
maxillary intercanine width [U 3-3] 
between Class I and Class III overall 
sample at P>0.05, this finding were 
similar to the finding of [2,16,18,21] but 
disagree with the finding of [17] who 

founds that maxillary intercanine widths 
were significantly larger in the Class I 
than in Class III overall sample. 
  The maxillary intermolar width 
(U 6-6) in this present study are no 
significant differences between Class I 
and Class III overall sample at P > 0.05 
as similar to the finding of [2] but in 
contrasting to the finding of [16-18,21] 
who founds that the maxillary intermolar 
width were significantly larger in Class I 
than in Class III overall sample,and [33] 
who founds that the maxillary intermolar 
width were significantly larger in Class I 
than in Class III overall sample were 
determined on posteroanterior 
cephalograms at annual intervals 
between the ages of 10 and 14 years.  
 The maxillary molar alveolar 
width (UA6-6) in this present study are 
found to be significantly larger in Class I 
than in Class III overall sample at P < 
0.05, this finding were similar to the 
finding of [2,16,18] . According to 21 
that the growth and etiology of Class III 
malocclusions involves narrower than 
normal maxillary intermolar and alveolar 
arch widths. 
 (II) Mandibular dental and alveolar 
arch widths  

The mandibular intercanine 
width (L 3-3)  in this present study are 
found to be significantly larger in Class 
III than in Class I overall sample at P < 
0.05, this finding were similar to the 
finding of [14,16,17], but disagree with 
the finding of [2,18,21] who founds that 
mandibular intercanine widths were no 
significant differences between Class I 
and Class III overall sample. A possible 
explanation for the increased the 
mandibular intercanine width (L 3-3) 
associated with Class III dental arches is 
that the size and shape of the dental 
arches could be affected by many factors 
such as heredity, growth of the bone, 
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eruption & inclination of the teeth, racial 
background and environmental factors 
such as muscle forces and function.[4-6] 

The mandibular intermolar width 
(L 6-6) in this present study are no 
significant differences between Class I 
and Class III overall sample at P > 0.05 
as similar to the finding of [2,18,21] and 
also similar to the finding of  [33]who 
founds that the mandibular intermolar 
width were no significant differences 
between Class I and Class III overall 
sample were determined on 
posteroanterior cephalograms at annual 
intervals between the ages of 10 and 14 
years, but in contrasting to the finding of 
[16,17] who founds that the mandibular 
intermolar width were significantly 
larger in Class III than in Class I overall 
sample. 

In this present study, there are no 
significant differences were found in 
mandibular molar alveolar width (LA6-
6) between Class I and Class III overall 
sample at P>0.05, this finding were 
similar to the finding of [2,16,18]. 

 In general the comparison of the 
most of measurements between normal 
Class I and Class III overall samples 
indicated that there are no significant 
differences between them except for the 
maxillary molar alveolar width (UA6-6) 
are found to be significantly larger in 
Class I than in Class III overall sample 
and the mandibular intercanine width (L 
3-3)  are found to be significantly larger 
in Class III than in Class I overall 
indicated that the result of Class III may 
referring to the anteroposterior skeletal 
discrepancy and the fact that the 
mandibular arch is advanced relative to 
the maxillary arch. 
Comparison between Class I and 
Class III Male samples 

Generally the comparison of the 
measurements between Class I and Class 
III male samples is present in table (3). 
 (I) Maxillary dental and alveolar arch 
widths : 

In this present study, there are no 
significant differences were found in 
maxillary intercanine width (U 3-3) 
between Class I and Class III male 
samples at P>0.05, a similar the result 
has been shown by [18] but disagree 
with the finding of [17,22] who founds 
that maxillary intercanine widths were 
significantly larger in the Class I than in 
Class III male samples, which follows a 
similar pattern of the overall sample. 

The maxillary intermolar width 
(U 6-6) in this present study are no 
significant differences between Class I 
and Class III male samples at P > 0.05 in 
contrasting to the finding of [17,18,22] 
who founds that the maxillary intermolar 
width were significantly larger in Class I 
than in Class III male samples, which 
follows a similar pattern of the overall 
sample.  

In this present study, there are no 
significant differences were found in 
maxillary molar alveolar width (UA6-6) 
between Class I and Class III male 
samples at P>0.05, this finding were 
disagree with the finding of [18] who 
found that the maxillary molar alveolar 
width were significantly larger in Class I 
than in Class III male samples. 
 (II) Mandibular dental and alveolar 
arch widths : 

The mandibular intercanine 
width (L 3-3)  in this present study are 
found to be significantly larger in Class 
III than in Class I male samples at P < 
0.05, this finding were similar to the 
finding of [17,22], but disagree with the 
finding of [18] who founds that 
mandibular intercanine widths were no 
significant differences between Class I 
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and Class III male samples, which 
follows a similar pattern of the overall 
sample. 

No significant difference was 
noticed in the mandibular intermolar 
width (L 6-6) in this present study  
between Class I and III male samples at 
P>0.05, this finding were similar to the 
finding of [18], but disagree with the 
finding of [17,22] who founds that the 
mandibular intermolar width (L 6-6) 
were significantly larger in Class III than 
in Class I male samples, which follows a 
similar pattern of the overall samples. 

The mandibular molar alveolar 
width (LA6-6) show no significant 
difference between Class I and III male 
samples at P>0.05, this finding were 
similar to the finding of [18], which 
follows a similar pattern of the overall 
sample.  

In general the comparison of the 
most of measurements between normal 
Class I and Class III male samples 
indicated that there are no significant 
differences between them, except for the 
mandibular intercanine width (L 3-3)  
are found to be significantly larger in 
Class III than in Class I males, indicated 
that the result of Class III may referring 
to the anteroposterior skeletal 
discrepancy and the fact that the 
mandibular arch is advanced relative to 
the maxillary arch, which follows a 
similar pattern of the overall sample. 
Comparison between Class I and 
Class III Female samples 
Generally the comparison of the 
measurements between Class I and Class 
III female samples is present in table (4). 
(I) Maxillary dental and alveolar arch 
widths : 

The maxillary intercanine width 
(U 3-3) in this present study are found to 
be significantly larger in Class I than in 
Class III female samples at P < 0.05, this 

finding were similar to the finding of 
[22] in contrasting to the finding of 
[17,18] who founds that the maxillary 
intercanine width (U 3-3) were no 
significant differences between Class I 
and Class III females. 

The maxillary intermolar width 
(U 6-6) in this present study are no 
significant differences between Class I 
and Class III female samples at P > 0.05, 
this finding were disagree with the 
finding of [17,18,22] who founds that 
the maxillary intermolar width were 
significantly larger in Class I than in 
Class III female samples, which follows 
a similar pattern of the overall samples 
and male samples. 

The maxillary molar alveolar 
width (UA6-6) in this present study are 
found to be significantly larger in Class I 
than in Class III female samples at P < 
0.05, but disagree with the finding of 
[18] who founds that The maxillary 
molar alveolar width (UA6-6) were no 
significant differences between Class I 
and Class III female samples, which 
follows a similar pattern of the overall 
samples. 
 (II) Mandibular dental and alveolar 
arch widths : 

The mandibular intercanine 
width (L 3-3)  in this present study are 
found to be no significant difference 
between Class I and III female samples 
at P>0.05, this finding were similar to 
the finding of [18,22] in contrasting to 
the finding of [17] who founds that the 
mandibular intercanine width (L 3-3) 
were no significant differences between 
Class I and Class III female samples. 

The mandibular intermolar width 
(L 6-6) in this present study are found to 
be significantly larger in Class III than in 
Class I female samples at P < 0.05, this 
finding were similar to the finding of 
[17], but disagree with the finding of 
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[18] who founds that mandibular 
intermolar width (L 6-6)  were no 
significant differences between Class I 
and Class III female samples. 

The mandibular molar alveolar 
width (LA6-6) in this present study are 
found to be significantly larger in Class 
III than in Class I female samples at P < 
0.05, in contrasting to the finding of [18] 
who founds that the mandibular molar 
alveolar width (LA6-6)  were no 
significant differences between Class I 
and Class III female samples. 

In general the comparison of the 
most of measurements between normal 
Class I and Class III female samples 
indicated that there are significantly 
differences between them, a possible 
explanation for the these significantly 
differences between the arch width 
associated with Class III dental arches is 
that the sum of all the mesiodistal widths 
of the dental units around an arch 
represents a specific dimension [(16]. 
Sperry et al [34]showed that the Class III 
group with mandibular prognathism 
more commonly had mandibular tooth 
size excess for the overall ratio than the 
Class I and Class II groups. Similarly, 
Lavelle [35] and Nie and Lin [36] 
showed that Class III cases are 
characterized by smaller maxillary tooth 
dimensions and bigger lower teeth. Hnat 
et al [37] also reported that, when the 
mandibular tooth size is increased, 
mandibular arch length and arch width 
increase occurs, and subjects with Class 
III malocclusion tend to have the 
maxillary teeth inclined to the lingual 
and mandibular teeth inclined to the 
buccal direction because of the 
restriction of maxillary growth and 
development. [16], and these suggestions 
supports our results. Because the 
posterior segment of the mandibular 
dental arch  are wider in Class III  

female samples, in the treatment of Class 
III malocclusions, special attention must 
be taken to not expand the posterior 
segment of the mandibular dental arch in 
Class III female patients for stability 
reasons [22]while the rapid maxillary 
expansion may be considered before or 
during the treatment of a Class III 
patient with or without face-mask 
therapy.[16] 
Comparison between Males and 
Females samples of Class III 
Generally the comparison of the 
measurements between males and 
females samples of Class III is present in 
table (5). 
 (I) Maxillary dental and alveolar arch 
widths : 

The maxillary intercanine width 
(U 3-3) in this present study are found to 
be significantly larger in males than in 
females of Class III samples at P < 0.05, 
this finding were disagree with the 
finding of [18] who founds that the 
maxillary intercanine width (U 3-3) were 
no significant differences between males 
and females of Class III samples. 

The maxillary intermolar width 
(U 6-6) in this present study are found to 
be significantly larger in males than in 
females of Class III samples at P < 0.05, 
this finding were similar to the finding 
of [18]. 

The maxillary molar alveolar 
width (UA6-6) in this present study are 
found to be no significant difference 
between males and females of Class III 
samples at P>0.05, in contrasting to the 
finding of [18] who founds that the 
maxillary molar alveolar width (UA6-6) 
were found to be significantly larger in 
males than in females of Class III 
samples. 
(II) Mandibular dental and alveolar 
arch widths : 
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The mandibular intercanine 
width (L 3-3)  in this present study are 
found to be significantly larger in males 
than in females of Class III samples at P 
< 0.05, this finding were disagree with 
the finding of [18] who founds that the 
mandibular intercanine width (L 3-3)  
were no significant differences between 
males and females of Class III samples. 

The mandibular intermolar width 
(L 6-6) and the mandibular molar 
alveolar width (LA6-6)  in this present 
study are found to be no significant 
difference between males and females of 
Class III samples at P>0.05, in 
contrasting to the finding of [18] who 
founds that the mandibular intermolar 
width (L 6-6) and the mandibular molar 
alveolar width (LA6-6) were found to be 
significantly larger in males than in 
females of Class III samples. 

In general the comparison of the 
most of measurements between males 
and females of Class III samples 
indicated that most of these 
measurements are significantly larger in 
males than in females of Class III 
samples except for the maxillary molar 
alveolar width (UA6-6), the mandibular 
intermolar width (L 6-6) and the 
mandibular molar alveolar width (LA6-
6). Although these measurements (UA6-
6), (L 6-6) and (LA6-6) are higher in 
males, this difference is not statistically 
significant, and this may be due to the 
fact that in any case, growth in males 
continues longer than it is in females; 
therefore, the final size is larger [38]. 
   

Conclusion  
1- There are no significant differences in 
all measurements between Class I and 
Class III overall samples except for the 
maxillary molar alveolar width (UA6-6) 
are found to be significantly larger in 
Class I than in Class III overall sample 
and the mandibular intercanine width (L 
3-3)  are found to be significantly larger 
in Class III than in Class I overall. 
2- There are no significant differences in 
all measurements between Class I and 
Class III males samples except for the 
mandibular intercanine width (L 3-3)  
are found to be significantly larger in 
Class III than in Class I males. 
3- The lower intermolar width (L6-6) 
and the lower molar alveolar width 
(LA6-6) are significantly larger in Class 
III than in normal Class I females while 
the Class I are significantly larger than 
Class III females in the upper intercanine 
widths (U3-3) and in the upper molar 
alveolar width (UA6-6). Whereas the 
lower intercanine widths (L3-3) and the 
upper intermolar width (U6-6) show no 
significant difference between normal 
Class I and Class III female samples. 
4- The upper intercanine widths (U3-3) ; 
the upper intermolar width (U6-6); and 
the lower intercanine widths (L3-3) are 
significantly larger in males than in 
females of Class III samples while the 
upper molar alveolar width (UA6-6); the 
lower intermolar width (L6-6) ; and the 
lower molar alveolar width (LA6-6) 
show no significant difference between 
males and females of Class III samples. 
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