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 الخالصة                                                          

: تهدف الدراسة الحالية لمعرفة تاثير الناب العلوي المنحرف على قياسات الفك التي تشمل(المسافة مابين النواجذ االولية -المسافة مابين االضراس االهداف
:  العملائقالمواد وطراالولية -المسافة مابين االضراس الثانوية - طول الفك العلوي ومجموع عرض االسنان و مساحتها االحتوائية الفعلية في الفك العلوي). 

 قالب للفك العلوي للمرضى المراجعين لعيادة التقويم في كلية طب االسنان جامعة الموصل تم اخذ نسخة فوتوغراف لهذه 105تم اختيار العينة المكونة من 
: اظهرت النتائج فرقا احصائيا واضحا النتائج). SPSS 11.5القوالب وعمل كافة القياسات باستخدام االوتوكاد ومن ثم اجراء التحليل االحصائي باستخدام (

: تم االستنتاج بان حاالت الناب المنحرف تتاثر بتقلص الفك االستنتاجات). p < 0.001, p < 0.05بين حاالت الناب المنحرف وحاالت الناب الطبيعي بقيمة (
 فيما يخص المسافة العرضية بين االسنان وبان حجم االسنان في حاالت الناب المنحرف يكون اكبر حجما مقارنة باالسنان في حاالت الناب الطبيعي.

 
ABSTRACT 

 Aims: The present study aims to estimate the effect of maxillary canine displacement on the arch measurements 
including ( inter 1st premolar width, inter1st molar width, inter2nd molar width, arch length, and arch perimeter). 
Materials and Methods: Maxillary dental study casts of 105 patients attending the orthodontic department of dentistry 
college,  University of Mosul. The casts were photocopied and then all the measurements accomplished with the aid of 
AutoCAD 2010 software program (Automatic Computer Aided Design). The statistical analysis were done using software 
package (SPSS 11.5). Results and Discussion: The results showed  significant difference among the variables at (p < 
0.001, p < 0.05 ), the maxillary transverse dimensions were greater in the control group than in the  canine displacement 
group and this may be attributed to that the displaced canine subjects have narrower dental arch than that for the normal 
subjects, also the results show that the mesiodistal dimensions of maxillary teeth in the canine displacement group were 
wider in comparison to the control group. Conclusion: The displaced canine position affect the arch width resulting in a 
narrow transverse arch measurement. In addition, the results of the arch perimeters indicate wider teeth for displaced 
canine group compared to  control group. 
Key words: displaced canine, AutoCAD program, transverse arch measurement. 
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INTRODUCTION 

         The ectopic eruption of the maxillary perma-
nent canine may encountered to the  
 

 
subsequent clinical problem like impaction, loss of 
bone induction, den-tigerous cyst formation and  
resorption of adjacent teeth. P

(1,2)  
PThe upper canine 

is regarded to have the longest developmental pe-
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riod of all teeth and its location is extremely far 
from the occlusal plane and considered to have a 
tortuous path of eruption. (3) The esthetic and func-
tional importance of upper canine is illustrated vi-
gorously in  human dentition when the upper ca-
nine guides the mandible in centric relation and 
ensures that the premolars and molars are sub-
jected to force onto the right axis subsequently it 
will protect the TMJ.  (4) Thus this study aims to 
understand the effect of canine displacement on the 
dental arch measurements including inter 1st pre-
molar width, inter1st molar  width, inter 2nd molar 
width, arch length and arch perimeter in a trial to 
encounter the clinical benefits andattributes.  
 

MATERIALS AND METHODS 
        The total sample consisted of 105 subjects 
with the mean age of 19year range from 13 to 25 

years age for both gender, 56 control, and 49 dis-
placed maxillary canine group. One hundred and 
five maxillary study casts of patients attending the 
Orthodontic Department of Dentistry, College, the 
University of Mosul were selected for this study 
with specific criteria, including: Good quality of 
Angle Class I molar relation, maxillary dental casts 
with complete permanent dentition from right-
sided second molar to left-sided one, with no den-
tal extraction either unilateral or bilateral buccal 
canine displacement for the affected group(4), and 
normal Angle Class I  canine relation for the con-
trol group.  The casts were photocopied using 
Scanner machine (Epson Perfection 1200U, Model 
G752A, SEIKO EPSON CORP., SH IOJIRI-SHI, 
NAGANO-KEN 399-0785, JAPAN), sided by a 
millimetric scale (ruler) on standard distance from 
the scanned dental cast Figure (1) (5,6) 

 

 
 
Figure (1): photocopy of the maxillary cast on a standard distance from mellimetric ruler, Analy-

sis of the maxillary dental cast with the aid of Autocad 2010 
 

         Then the digital measurment of the present 
work were accomplished using AutoCAD 2010 
software program, (Automatic Computer Aided 
Design) as demonstrated  in Figure (1) starting 
with the calibration method on the image, there 
will be specific reference points related to the teeth 
and marked bilaterally in the maxillary study mod-
el for measuring the arch dimensions and as fol-
lows: 

1. The inter1st premolar distance: the linear 
distance between the lingual cusps of a 1st bicus-
pid. (8) 
2. The Inter 1st molar distance: The linear 
distance between mesio-lingual cusp of the 1st mo-
lars on the right and left sides of the arch. (8)  
3. Inter 2nd molar distance: the linear dis-
tance between the disto-buccal cusp of right and 
left permanent 2nd molars. (9) 
4. Mesio-distal width of 1st and 2nd premo-
lars, displaced maxillary canine and the incisor 
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teeth for both sides of the arch, the mesio-distal 
width of each tooth measured from the mesial ana-
tomical contact point to the distal anatomical con-
tact point. (8,7) 
5. Space available of upper dental cast. (7) 

6. Dental arch length or Total arch length: the 
vertical distance from the incisal point to the line 
joining the disto-buccal cusp tip of the 2nd perma-
nent molars. (9)  
reference points were marked with a pen in order 
to reduce measurement errors. (5) 
 
 
The dental cast measurements of this study were 
made at least twice by the same examiner using  

AutoCAD program 2010 after three weeks from 
the original measurements. If the difference be-
tween the two measurements appeared, a third 
reading was made and the different one discarded. 
 

RESULTS 
      Descriptive analysis for inter 1st premolar, in-
ter 1st molar, inter 2nd  molar, space available, 
space required, and arch length were accomplished 
for the control and canine displacement  groups 
with the aid of software package (SPSS 11.5),  The 
mean values, standard error and standard deviation 
for both groups are given in Table (1) 

Table( 1): Descriptive statistics of measurement with comparison between the control and canine 
displacement group

 

Measurement 
 

Group 
 

No. Mean - 
+ SD t-value p  value 

 
 

Inter1st pre-
molar mea-
surement 

Control 
 

 
49 
 

 
31.73 

 

 
1.69 

 
 

9.01 
 

 
.000* 

Displaced canine 56 27.55 2.82 
 

Inter 1st molar 
 

Control 
 

49 
 

41.00 
 

2.40 
 

 
5.47 

 

 
.000* Displaced canine 56 38.09 2.96 

Inter 2nd mo-
lar 

 

Control 
 

 
49 
 

 
56.28 

 

 
2.62 

 
 

2 
 

.000* 
Displaced canine 56 55.25 2.63 

Arch length 
 

Control 
 

 
49 
 

 
42.93 

 

 
1.94 

 
 

2.09 

 
.048** 

 Displaced canine 56 41.91 2.86 

Space availa-
ble 

 
Control 

 

 
49 
 

 
74.85 

 

 
2.91 

 
 

8.3 
 

.038** 
Displaced canine 56 69.14 3.92 

Space re-
quired 

 

Control 
 

 
49 
 

 
73.84 

 

 
2.93 

 
 

-2.9 
 

.000* 
Displaced canine 56 75.82 3.71 
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        The independent t-test showed very 
high significance between the control and 
canine displacement groups, when the ca-
nine displacement groups possess the lower 
mean values for  inter1st premolar, inter1st 
molar , inter 2nd molar transverse dimen-
sions and space required measurement at  p 
< 0.001,  also the canine displacement group 
possessed a significantly low mean value for 
the arch length and space available mea-
surement at   p < 0.05. 

 
DICUSSION 

       The maxillary inter 1st premolar, inter 
1st molar and inter 2nd molar transverse 
dimensions were greater in the control 
group than those in the canine displacement 
group, showing high statistically significant 
difference at  p < 0.001 and this  completely 
agrees with the findings of Al-Nimri and 
Gharaibeh,(10) which  indicates a narrow  
arch for the displaced canine group than that 
for the control group. The results also 
showed more space  available for the teeth 
in the control group than in  the canine dis-
placement group , which  agree with Art-
mann et al., (11) who stated that least availa-
ble space was found in cases with labial ca-
nine displacement. Comparing the space 
required ( mesiodistal teeth widths ) of ca-
nine displacement group with the control 
group, the study submitted a statistically 
significant difference illustrating that the 
teeth in the  canine displacement group were 
wider than the control group. These results 
disagree with Paschos et al. (12), whom study 
showed that the teeth in the displaced canine 
side were narrower than those of the non-
affected side in the same patient. Also, these 
results disagree with Al-Nimri and Gharai-
beh,(10) when they found that statistically  
there were no significant difference  con-
cerning the  maxillary arch perimeter and 
the total mesiodistal width. Finally the sig-

nificantly lower value for the total arch 
length of displaced canine groups that may 
be a subsequent result to the reduced arch 
perimeter (space available measured from 
mesial contact points of the maxillary right 
molar to the mesial contact of the maxillary 
left molars) which agree Artmann et al. who 
stated that buccally displaced canine is more 
commonly related to insufficient arch 
length. (11) 
 

CONCLUSIONS 
        The displaced canine position  affects 
the arch width resulting in narrow inter 1st 
premolar and inter 1st  molar and inter 2nd 
molar dimensions. In addition, the results of 
the arch perimeters indicate wider teeth for 
displaced canine group compared to the 
control group, and finally, the arch length in 
the displaced canine group showed signifi-
cant reduction compared to the control 
group. 
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