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ABSTRACT 
Aims: To evaluate the mesiodistal angulation of the crowns in 50 study models (25 for each sex) of 
Class II division 1 malocclusion and compare it to 38 study models (19 for each sex) of Class I normal 
occlusion to find the differences between the two groups so as to provide valuable information in the 
treatment of Class II division 1 malocclusion. Materials and Methods: Mesiodistal crown angulation 
is measured as the angle formed between the long axis of the crown and a line perpendicular to the 
occlusal plane. The data subjected to statistical analysis at p< 0.05. Descriptive statistics (mean, 
standard deviation, minimum, maximum), correlation for all the crowns and comparison between right 
and left side, male and female and between Class I and Class II were carried out. Results: Significant 
differences in the angulation of the crowns between the two classes in the buccal segment of the upper 
dental arches for both sexes with significant higher values in Class II division 1 were found. For the 
lower arch there were significant differences in central, lateral incisors and second premolar in males 
and in all crowns except first molar in females with significant higher values in Class II division 1 
indicating that the crowns are more mesially inclined in Class II division 1 malocclusion. Conclusion: 
The crowns were more mesially inclined for Class II division 1 malocclusion than for Class I 
occlusion. There was a correlation among teeth in each quadrant. 
Key Words: Mesiodistal, angulation, Class II division 1. 
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INTRODUCTION 
Class II division 1 malocclusion repr-

esents the second most common type of 
malocclusion after crowding(1–4) and it is 
the most frequently seen skeletal disharm-
ony in orthodontic population.(5) 

In Iraq a study carried out in Mosul 
City showed that Class II malocclusion re-
presents 18.7% of the population6 while 
other study performed on rural community 
showed that 10.4 % of the population had 
Class II malocclusion.(7) 

It is characteristic for the teeth to ha-
ve varying degrees of mesial inclination, 
the gingival portion of the long axis of the 
crown more distal than the incisal porti-
on(8,9) and it is one of the means by which 
they are kept in tight contact.(10) 

Each non orthodontic normal model 
had a distal inclination of the gingival por-
tion of each crown. It varied with each to-
oth type, but within each type the tipping 
pattern was consistent from individual to 
individual.(8)    

Normal occlusion is dependent upon 
proper distal crown tipping especially of 
the upper anterior teeth. Since rectangle 
occupies a wider space when tipped than 
when upright, thus the degree of tipping 
determines the amount of mesiodistal spa-
ce that they consume and therefore, has a 
considerable effect on posterior occlusion 
as well as anterior esthetic(8) and arch leng-
th.(11) 

In orthodontics, angulation of the tee-
th is an important part of alignment of tee-
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th(12) normalizing occlusion involves many 
factors that include normalizing mesiodist-
al angulation and labiolingual inclination 
of the teeth. These arrangements are cruci-
al in closing and consolidating the interde-
ntal spaces and obtaining an ideal overbi-
te–over jet relationship.(11) 

On completion of orthodontic treatm-
ent, it is common practice to asses mesiod-
istal angulation of the teeth in the dental 
arches. This is especially important in case 
in which extraction of dental units was pe-
rformed as part of treatment with these sp-
aces being subsequently closed by orthod-
ontic means,(13) and normal angulation and 
inclination of the teeth were better achiev-
ed with the Roth appliance.(14) 

Several methods may be used to asse-
ss the mesiodistal angulations of the teeth 
including direct assessment of the axial in-
clination of the clinical crowns but it offe-
rs limited information for diagnosing dent-
al irregularities,(15) some researchers used 
study cast which is the only method that 
can provide three dimensional reproducti-
on of the dentition,(16) radiographic techni-
ques were also used to determine the axial 
inclination of the teeth including intraoral 
periapical radiograph,(17) extra oral oblique 
cephalogram,(18) and the orthopantomogra-
ph could be used.(9, 19) 

This study was directed to evaluate 
mesiodistal crowns angulation in Class II 
division 1 malocclusion, to compare these 
angulations with those of Class I normal 
occlusion, to assess the correlation coeffic-
ient between the measured values of the 
mesiodistal crown angulation for both up-
per and lower dental arches in males and 
females and also to know how much mesi-
odistal angulation required for correction 
during or after retraction in such malocclu-
sion. 

 
 

MATERIALS AND METHOD 
The sample consisted of 50 dental 

models of Class II division 1 malocclusi-
on, 25 for each sex, with bilateral Class II 
molar and canine relationships and over jet 
more than 5 mm.(20, 21) The models were 
taken from patients aged 13–16 years. Thi-
rty eight dental models of Class I normal 
occlusion selected from the private clinics, 

19 for each sex, with bilateral Class I mol-
ar and canine relationships and normal ov-
er jet and overbite 2–4 mm.(22, 23) In both 
groups, the models with well aligned full 
complement of permanent dentition inclu-
deing incisors, canines, premolars and fist 
molars.  

The method of measuring mesiodistal 
crowns angulation was done by placing 
the occlusal plane of the study model on 
the dental surveyor, then marking the cent-
er of cervical line for all the teeth and the 
center of incisal edge for anterior teeth and 
the center of occlusal plane for posterior 
teeth. Then connecting the two center poi-
nts by a line which represent the long axis 
of the crown(8, 12) (Figure 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The amount of crown angulation rec-

orded by the protractor (Figure 2) after ad-
justing the surveyor parallel to the horizo-
ntal plane and measure the mesiodistal an-
gulation in which one arm of geometric 
device fixed on the plate of surveyor and 
the vertical line of the other arm (moveab-
le arm) place on the long axis of the crown 
(Figure 3). 
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Figure (1): The long axis of the crown 
 

A: Center of cervical line, b: Center of 
occlusal plane of posterior teeth, c: The 

long axis of the tooth 
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The records were expressed as positi-
ve (+ve) which means mesially inclined 
crown or negative (–ve) record which me-
ans distally inclined crown. The procedure 
was done for all the teeth of the dental ar-
ch right and left sides, upper and lower ar-
ches for both genders.  

The data were subjected to statistical 
analysis using Minitab statistical program 
and this included: Descriptive statistics 
(means, standard deviation, minimum and 
maximum values), correlation of all the 

mesiodistal crowns angulation, and Stude-
nt’s t–test to differentiate between right 
and left, males and females. Results were 
considered as significant when p < 0.05. 

 
 

RESULTS AND DISCUSSION 
Tables (1) and (2) demonstrated the 

comparison between right–left sides teeth 
angulations of upper and lower dental arc-
hes for males and females, respectively. 
There was insignificant difference between 
right and left sides for both males and fe-
males and this result came in agreement 
with Al–Dewachi,(9) although his study ca-
rried out on adults of Class I normal occlu-
sion using panoramic radiograph. Bilateral 
symmetry also noted by Farah(24) in a stu-
dy on the angulation of the developing ma-
xillary canines and by Alwash(25) in her 
study on the developmental position of 
mandibular canine, first, second premola-
rs, first and second molars, so that the co-
mbined means (right and left) for the desc-
ription of the variables and for comparison 
between males and females were taken. 

 
 
 

 
 

Table (1): Comparison between right–left sides crowns angulations of males  
upper and lower dental arches in Class II division 1 malocclusion. 

3BLower 1BUpper 
9BSid  0BTeeth 

Significance  t–value + SD Mean Significance  t–value  + SD 8BMean 

Not Significant 0.22 1.64 
1.65 

0.73 
0.63 Not Significant 1.24 2.91 

3.27 
3.75 
2.85 

R 
L Central 

Not Significant –0.5 1.41 
2.28 

0.70 
1.13 Not Significant 1.32 4.30 

3.46 
6.58 
5.58 

R 
L Lateral 

Not Significant –0.99 3.75 
4.1 

–0.3 
0.87 Not Significant 0.61 4.28 

4.01 
5.75 
4.94 

R 
L Canine 

Not Significant –0.98 3.67 
4.45 

2.75 
2.38 Not Significant 0.39 3.53 

3.05 
2.95 
2.48 

R 
L 

First 
Premolar 

Not Significant –0.28 2.44 
3.85 

2.53 
2.80 Not Significant 0.28 3.01 

2.71 
1.89 
1.73 

R 
L 

Second 
Premolar 

Not Significant –0.94 2.40 
3.99 

2.70 
3.77 Not Significant 0.42 2.96 

2.56 
1.68 
1.28 

R 
L 

First 
Molar 

R: Right, L: Left, SD: Standard deviation. 
 
 

a 

b 

Figure (3): The protractor used 
 in the study 

  
A: Movable arm, b: Fixed arm 
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Table (2): Comparison between right–left sides crowns angulations of females  
upper and lower dental arches in Class II division 1 malocclusion 

Lower Upper 
Side Teeth 

Significance t–value + SD Mean Significance t–value + SD Mean 

Not Significant –1.06 1.65 
1.61 

1.10 
1.75 Not Significant 1.36 3.27 

2.28 
3.68 
2.38 

R 
L Central 

Not Significant 0.45 2.28 
1.77 

0.83 
1.18 Not Significant 1.22 3.46 

2.47 
5.33 
4.28 

R 
L Lateral 

Not Significant 0.52 4.1 
4.35 

1.4 
2.3 Not Significant 0.4 4.03 

4.26 
5.20 
4.20 

R 
L Canine 

Not Significant 0.74 4.45 
3.41 

1.35 
1.85 Not Significant 0.32 3.05 

2.69 
2.23 
1.93 

R 
L 

First 
Premolar 

Not Significant 1.18 3.85 
3.88 

2.23 
2.30 Not Significant 1.45 3.68 

1.25 
2.75 
1.63 

R 
L 

Second 
Premolar 

Not Significant 1.28 3.99 
3.86 

3.08 
3.73 Not Significant 1.17 2.56 

2.71 
1.68 
1.10 

R 
L 

First 
Molar 

R: Right, L: Left, SD: Standard deviation. 
   

 

Table (3) for description of mesiodist-
al crowns angulations of upper dental arch 
revealed that the females have larger mean 
value for upper central incisors than males. 
Also the female have larger record (maxi-
mum) for this crown than the males. In Cl-
ass II division 1 malocclusion there was an 
increase in the over jet, and soft tissue ap-
peared to play a role in the determination 
of the final position of incisors if hypoton-

ic muscles of upper lip then lead to procli-
nation of incisors or if hypertonic muscle, 
stretched, upper lip will pushing the incis-
ors palatally to yield division two. So, the 
hypotonic of female lip gave the higher re-
cords in the data and the mean value. 

Also the females have slightly larger 
records for upper first molar than males. 
The males have larger records for the other 
crowns. 

 
 

Table (3): Description of Mesio–distal crowns angulations  
of upper dental arch in Class II division1 malocclusion 

Maximum Minimum + SD 2BMean Sex Teeth 
9.0 

13.0 
13.0 

0.0 
0.0 
0.0 

2.91 
3.27 
2.81 

2.41 
3.01 
2.91 

M 
F 
T 

Central 

20.0 
11.0 
20.0 

0.0 
0.0 
0.0 

4.30 
3.46 
4.10 

5.58 
4.30 
4.94 

M 
F 
T 

Lateral 

14.0 
14.0 
14.0 

0.0 
0.0 
0.0 

4.28 
4.01 
4.10 

5.30 
4.31 
5.03 

M 
F 
T 

Canine 

12.0 
9.0 

12.0 

–4.0 
0.0 
–4.0 

3.53 
3.05 
3.34 

2.95 
2.23 
2.39 

M 
F 
T 

First 
Premolar 

11.0 
15.0 
15.0 

–2.0 
0.0 
–2.0 

3.01 
2.71 
2.84 

1.98 
0.63 
1.77 

M 
F 
T 

Second 
Premolar 

13.0 
9.0 

13.0 

–2.0 
–7.0 
–7.0 

2.96 
2.56 
2.85 

1.58 
1.68 
1.18 

M 
F 
T 

First 
Molar 

SD: Standard deviation, M: Male, F: Female, T: Total. 
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Table (4) for description of crowns 
angulation for lower dental arch showed 
that males have slightly larger mean value 
for second premolar and larger records 
(maximum) than females. For the other 
crowns, females have larger records. There 
was no previous researches taking the 
mesiodistal crowns angulation directly 
from the study casts. All the studies meas-
ured this variable on x–ray films, usually 
they take panoramic films, and mesured 

the mesiodistal angulation with the occlus-
al plane, so the record values round 90º. In 
Mosul City, only Al–Dewachi(9) research 
took mesiodistal angulation, but he took 
panoramic films, and the sample on adult 
patients having Class I normal occlusion. 
This research is considered the first one on 
measuring the mesiodistal angulation dire-
ctly on study models and on Class II divis-
ion 1 malocclusion. 

 
Table (4): Description of Mesio–distal crowns angulations  

of lower dental arch in Class II division1 malocclusion 
Maximum Minimum + SD Mean Sex Teeth 

6.0 
7.0 
7.0 

0.0 
0.0 
0.0 

1.64 
1.65 
1.63 

0.73 
1.1 

1.53 

M 
F 
T 

Central 

7.0 
7.0 
7.0 

–13.0 
–13.0 
–13.0 

1.41 
2.28 
2.88 

0.70 
0.83 
0.74 

M 
F 
T 

Lateral 

8.5 
15.0 
15.0 

–13.0 
–4.0 

–13.0 

3.75 
4.1 

3.88 

–0.3 
1.4 

0.96 

M 
F 
T 

Canine 

10.0 
13.0 
13.0 

–4.0 
–1.0 
–4.0 

3.67 
4.45 
3.61 

0.87 
1.35 
1.69 

M 
F 
T 

First 
Premolar 

10.0 
14.0 
14.0 

0.0 
–12.0 
–12.0 

2.44 
3.85 
3.04 

2.53 
2.30 
2.18 

M 
F 
T 

Second 
Premolar 

14.0 
13.0 
14.0 

0.0 
0.0 
0.0 

2.40 
3.99 
3.46 

2.7 
3.08 
2.58 

M 
F 
T 

First 
Molar 

SD: Standard deviation, M: Male, F: Female, T: Total. 
 
In Table (5), comparison between se-

xes for each quadrant was done and no sig-
nificant difference was found. Similar res-
ults were found in the Tables (6) and (7) 
for comparison of combined (right–left) si-
des crowns angulations between males–fe-
males upper and lower dental arches respe-
ctively and revealed no significant differe-
nces between sexes for upper and lower 
dental arches. This result came in accorda-
nce with Al–Dewachi,(9) who found no sig-
nificant difference in the mesiodistal crow-
ns angulation between the two sexes exce-
pt for first mandibular premolar and first 
mandibular molar and this difference may 

be due to difference in sample age, occlus-
ion type and method of measurement. 

Table (8) showed the correlation of 
the teeth in the upper dental arch. A high 
correlation between (lateral–canine) and 
(second premolar–first molar) was found. 
A moderate correlation was found between 
(central–lateral), (canine–first premolar), 
(first–second premolars), (first premolar–
first molar). From these relations, it could 
be concluded that all the teeth correlated 
with each other; an increase in the angulat-
ions of one segment of the dental arch will 
be accompanied by an increase in the ang-
ulation in the other segment. 
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Table (5): Comparison of crowns angulation between male and female for right and left sides 

in upper and lower dental arch in Class II division 1 malocclusion 

Teeth Sex 
Upper Lower 

Mean(º) + SD t–value Significance Mean(º) + SD t–value Significance 

R
ig

ht
 

Central M 
F 

3.75 
3.68 

2.91 
3.27 0.08  Not Significant 0.73 

1.10 
1.64 
1.65 –0.79 Not Significant 

Lateral M 
F 

6.58 
5.33 

4.30 
3.46 1.13  Not Significant 0.70 

0.83 
1.41 
2.28 –0.19 Not Significant 

Canine M 
F 

5.75 
5.20 

4.28 
4.03 0.47  Not Significant –0.3 

1.40 
3.75 
4.1 –1.53 Not Significant 

First 
Premolar 

M 
F 

2.95 
2.23 

3.53 
3.05 0.77  Not Significant 2.75 

1.35 
3.67 
4.45 1.21 Not Significant 

Second 
Premolar 

M 
F 

1.89 
2.75 

3.01 
3.68 –0.91  Not Significant 2.53 

2.23 
2.44 
3.85 0.33 Not Significant 

First 
Molar 

M 
F 

1.68 
1.68 

2.96 
2.56 0.00  Not Significant 2.70 

3.08 
2.40 
3.99 –0.41 Not Significant 

L
ef

t 

Central M 
F 

2.85 
2.38 

3.27 
2.28 0.59  Not Significant 0.63 

1.70 
1.65 
1.61 –1.43 Not Significant 

Lateral M 
F 

5.58 
4.28 

3.46 
2.47 1.53  Not Significant 1.13 

1.18 
2.28 
1.77 –0.09 Not Significant 

Canine M 
F 

4.94 
4.20 

4.01 
4.26 0.63  Not Significant 0.87 

0.80 
4.1 

4.35 –1.19 Not Significant 

First 
Premolar 

M 
F 

2.48 
1.93 

3.05 
2.69 0.68  Not Significant 2.38 

1.85 
4.45 
3.41 0.47 Not Significant 

Second 
Premolar 

M 
F 

1.73 
1.63 

2.71 
1.25 0.17  Not Significant 2.80 

2.30 
3.85 
3.88 0.46 Not Significant 

First 
Molar 

M 
F 

1.28 
1.10 

2.56 
2.71 0.24  Not Significant 3.77 

3.73 
3.99 
3.86 0.04 Not Significant 

 

SD: Standard deviation, M: Male, F: Female. 
 
 

Table (6): Comparison of combined right–left sides 
crowns angulations of males–females upper dental 

arches in Class II division 1 malocclusion 
Significance t–value + SD Mean Sex Teeth 

Not Significant –0.35 2.91 
3.27 

2.41 
3.01 

M 
F Central 

Not Significant 1.40 4.30 
3.46 

5.58 
4.30 

M 
F Lateral 

Not Significant 0.7 4.28 
4.01 

5.30 
4.31 

M 
F Canine 

Not Significant 0.85 3.53 
3.05 

2.95 
2.23 

M 
F 

First 
Premolar 

Not Significant 0.25 3.01 
2.71 

1.98 
0.63 

M 
F 

Second 
Premolar 

Not Significant 0.92 2.96 
2.56 

1.58 
1.68 

M 
F 

First 
Molar 

SD: Standard deviation, M: Male, F: Female. 
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Table (7): Comparison of combined right–left sides crowns angulations of 
males–females lower dental arches in Class II division 1 malocclusion 

Significance t–value + SD Mean Sex Teeth 

Significant –3.07 1.64 
1.65 

0.73 
1.1 

M 
F Central 

Not Significant 0.54 1.41 
2.28 

0.70 
0.83 

M 
F 5BLateral 

Not Significant –1.56 3.75 
4.1 

–0.3 
1.4 

M 
F Canine 

Not Significant –0.32 3.67 
4.45 

2.75 
1.35 

M 
F First Premolar 

Not Significant 1.43 2.44 
3.85 

2.53 
2.23 

M 
F Second Premolar 

Not Significant 1.73 2.40 
3.99 

2.7 
3.08 

M 
F First Molar 

SD: Standard deviation, M: Male, F: Female. 
 
 

Table (8): Correlation of crowns angulations of upper dental arch in 
Class II division1 malocclusion 

Second 
Premolar 

First 
Premolar Canine  Lateral  Central  Sex Teeth 

 
    

0.50 
0.44 
0.46 

M 
F 
T 

Lateral 

   
0.53 
0.69 
0.61 

0.13 
0.21 
0.22 

M 
F 
T 

Canine 

  
0.40 
0.42 
0.41 

0.20 
0.16 
0.20 

–0.06 
–0.19 
–0.14 

M 
F 
T 

First 
Premolar 

 
0.41 
0.44 
0.43 

0.12 
0.08 
0.09 

–0.06 
0.18 
0.12 

–0.18 
0.14 
0.16 

M 
F 
T 

Second 
Premolar 

0.73 
0.67 
0.70 

0.45 
0.41 
0.43 

0.29 
0.31 
0.30 

0.04 
0.34 
0.16 

–0.13 
0.02 
0.13 

M 
F 
T 

First 
Molar 

M: Male, F: Female, T: Total. 
 
Similarly, Table (9) revealed the corr-

elation of the teeth in the lower dental ar-
ch. A moderate correlation was found bet-
ween (central–lateral), (lateral–canine), 
(first premolar with both lateral and cani-
ne), (first premolar–first molar), while in 
Table (10) for correlation of upper and lo-
wer dental arches a weak correlation exist-
ed among upper and lower crowns. 

From these three Tables (8–10) it co-
uld be noticed that there was a correlation 
between the teeth in the anterior segment 
and there was a correlation between the te-

eth in the posterior segment but less corre-
lation was present between the anterior 
and posterior segment. There was a signif-
icant intraarch correlation, a moderate cor-
relation between crowns in the upper arch 
and in the lower arch but there was insign-
ificant interarch correlation. This may be 
related to the position of the teeth within 
the basal bone. In case of Class II division 
1 malocclusion in which the cause of mal-
occlusion may be skeletal in the maxilla or 
the mandible and not to dental cause, that 
is why the teeth will affected by the grow-
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th pattern of its basal bone. 
In Table (11) comparison between Cl-

ass I–Class II crowns angulations of males 
in upper and lower dental arches was noti-
ced. There was a significant difference in 
the buccal segment of upper arch  (canine, 
first and second premolars and first molar) 
that the mean value was larger in Class II 
than in Class I which means more mesially 
angulated crowns in Class II. This gives 

idea that the cause of this malocclusion is 
the dental arch. For the lower arch there 
was significant difference for central, late-
ral and the second premolar. From these 
results, it could be noted that the upper 
and lower crowns were more mesially 
angulat-ed in Class II division 1 
malocclusion. 
 

 
 

Table (9): Correlation of crowns angulations of lower dental arch in 
Class II division 1 malocclusion 

Second 
Premolar 

First 
Premolar Canine  Lateral  Central  Sex Teeth 

 
    

0.44 
–0.34 
–0.39 

Male 
Female 
Total 

Lateral 

   
0.42 
0.38 
0.40 

0.24 
0.08 
0.16 

Male 
Female 
Total 

Canine 

  
0.36 
0.57 
0.46 

0.44 
0.49 
0.47 

0.07 
0.12 
0.10 

Male 
Female 
Total 

First 
Premolar 

 
0.38 
0.27 
0.32 

0.28 
0.26 
0.27 

0.12 
0.12 
0.12 

–0.12 
–0.21 
–0.14 

Male 
Female 
Total 

Second 
Premolar 

0.55 
0.45 
0.50 

0.26 
0.12 
0.15 

0.15 
0.05 
0.08 

0.12 
0.08 
0.09 

–0.19 
–0.07 
–0.20 

Male 
Female 
Total 

First 
Molar 

 
 

Table (10): Correlation of crowns angulations of upper–lower dental arch  
in Class II division 1 malocclusion  

Upper 
Sex Teeth First 

Molar 
Second 

Premolar 
First 

Premolar Canine  Lateral  Central  
–0.03 
–0.5 

–0.21 

0.21 
–0.19 
–0.20 

0.17 
0.01 
0.09 

0.23 
–0.18 
–0.20 

–0.1 
–0.4 
–0.2 

–0.0 
–0.29 
–0.15 

Male 
Female 
Total 

Central 

L
ow

er
 

0.21 
0.10 
0.16 

0.18 
–0.01 
–0.90 

0.18 
0.26 
0.22 

0.37 
–0.04 
–0.21 

0.18 
0.05 
0.11 

0.05 
–0.07 
–0.06 

Male 
Female 
Total 

Lateral 

–0.18 
0.25 

–0.22 

–0.15 
–0.25 
–0.20 

–0.03 
–0.14 
–0.08 

–0.44 
0.18 

–0.31 

0.11 
0.10 
0.10 

0.01 
–0.35 
–0.20 

Male 
Female 
Total 

Canine 

0.18 
0.10 
0.14 

0.12 
–0.19 
–0.15 

0.37 
0.19 
0.28 

0.06 
0.07 
0.06 

0.01 
0.16 
0.04 

–0.32 
–0.35 
–0.33 

Male 
Female 
Total 

First 
Premolar 

–0.05 
0.21 

–0.13 

0.01 
–0.01 
0.01 

0.05 
0.25 
0.15 

0.05 
–0.03 
–0.04 

–0.02 
0.13 

–0.07 

–0.10 
–0.17 
–0.13 

Male 
Female 
Total 

Second 
Premolar 
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0.34 
0.07 
0.21 

0.33 
0.08 
0.16 

0.04 
0.27 
0.17 

0.13 
0.24 
0.16 

v0.1 
0.4 
0.3 

–0.24 
–0.12 
–0.20 

Male 
Female 
Total 

First 
Molar 

Table (11): Comparison between Class I–Class II crowns angulations  
of males upper and lower dental arches 

Significance t–value + SD Mean Significance t–value + SD Mean 
Class Teeth 

Lower Upper 

Significant 5.95 1.38 
1.65 

–1.21 
0.73 

Not 
Significant 0.12 2.26 

2.91 
2.72 
2.41 

I 
II 6BCentral 

Significant 2.45 2.09 
1.41 

–1.50 
0.70 

Not 
Significant  –0.05 3.29 

4.30 
5.62 
5.58 

I 
II Lateral 

Not 
Significant –0.99 2.87 

3.75 
1.07 
–0.3 Significant 2.70 3.21 

4.28 
2.97 
5.30 

I 
II Canine 

Not 
Significant 0.98 2.53 

3.67 
0.19 
0.87 Significant 2.19 1.98 

3.53 
1.17 
2.95 

I 
II 

First 
Premolar 

Significant 3.81 1.70 
2.44 

0.33 
2.53 Significant 2.12 2.03 

3.01 
0.62 
1.98 

I 
II 

Second 
Premolar 

Not 
Significant 1.31 3.13 

2.40 
1.95 
2.7 Significant 1.99 3.13 

2.96 
0.21 
1.58 

I 
II 

First 
Molar 

SD: Standard deviation. 
 

 
Similar results were found for femal-

es as could be seen in Table (12) for com-
parison between Class I–Class II crowns 
angulations of females. In the upper dental 
arches, there was significant difference for 
buccal teeth like in males except for the 
central and lateral incisors. The difference 
was insignificant, but the mean values we-
re larger in Class II than in Class I. For the 
lower crowns there was significant differe-
nce for all the crowns except for first mol-

ar which was insignificant. The mean val-
ues for crowns angulation were higher in 
Class II malocclusion than in Class I sam-
ple of this research. Also, it was higher th-
an the values found by Al–Dewachi(9) for 
Class I normal occlusion and higher than 
the documented values for brackets angul-
ation established by other studies.(26–28) Th-
is supports the results of this study that the 
teeth were more mesially angulated in Cla-
ss II malocclusion. 

 
 

Table (12): Comparison between Class I–Class II crowns angulations of 
females upper and lower dental arches 

Significance t–value + SD Mean Significance t–value + SD Mean 
Class Teeth 

Lower Upper 

Significant 3.95 1.38 
1.65 

–0.01 
1.10 

Not 
Significant 0.98 1.25 

3.27 
3.11 
3.01 

I 
II 7BCentral 

Significant 4.95 1.95 
2.28 

–0.26 
0.83 

Not 
Significant  –1.05 2.53 

3.46 
4.31 
4.30 

I 
II Lateral 

Not 
Significant 2.11 0.86 

4.10 
1.07 
1.40 Significant 3.66 1.36 

4.01 
1.30 
4.31 

I 
II Canine 

Not 
Significant 2.40 2.11 

4.45 
0.19 
1.35 Significant 2.43 1.27 

3.05 
0.74 
2.23 

I 
II 

First 
Premolar 

Significant 3.82 0.70 
3.85 

0.46 
2.30 Significant 2.58 1.58 

2.71 
0.57 
2.63 

I 
II 

Second 
Premolar 
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Not 
Significant 1.31 2.52 

3.99 
0.34 
1.08 Significant 6.93 3.06 

2.56 
–3.90 
1.68 

I 
II 

First 
Molar 
SD: Standard deviation. 

 
CONCLUSION 

The crowns were more mesially ang-
ulated in Class II division malocclusion 
and this fact must be taken in considerati-
on during correction of this type of maloc-
clusion.  

All the crowns correlated with each 
other, an increase in the angulation of one 
segment of the dental arch will affect on 
the other segment. 
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