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ABSTRACT 

The purpose of this study is to ascer-

tain whether the upper and lower third 

molars can contribute to the occurrence or 

aggravation of crowding. The sample of 

this study consisted of 187 subjects (103 

males and 84 females) aged 20–30 years, 

then the sample was divided into two main 

groups and three subgroups. The groups 

consisted of crowded and normal subjects. 

The subgroups consisted of persons who 

had maxillary or mandibular third molars 

that were either impacted, erupted into 

function or agenesis. 

The results showed that the crowded 

group revealed a higher percentage of im-

pacted third molar and a smaller percen-

tage of erupted third molar particularly in 

the mandible and a smaller percentage of 

third molar agenesis than the normal 

group. 

The females had more impacted third 

molar in the upper and lower jaws for both 

crowded and normal groups. The percen-

tage of third molar agenesis in the males 

was higher in the upper jaw and smaller in 

the lower jaw than the females. 

In normal group, no significant differ-

ence was found between upper and lower 

jaws except in females where the uni-

lateral third molar agenesis was greater in 

the lower jaw. In crowded group, the low-

er jaw revealed a higher percentage of 

impacted third molar for all subjects and a 

smaller percentage of erupted third molar 

for females and a smaller third molar age-

nesis for the males as compared with 

upper jaw. 

Key Words: Impaction, agenesis, anterior 

dental crowding. 

 الخالصة
الغرررمن هرررا درررة  الالاأرررم دررر  ال   رررا هررر    ا  ررر   
لضمس العقر  العور أ  ا اللر وس هلر ديم درس أراا   ا 
زيرررر ي  دررررس أ لررررم أرررراا  اررررياأ  دررررس ا أرررر    ا ه ه ررررم  

  ر ل  701شرص    781اك نت ع  م دةا البحر  هرا 
أررررر م   10–00بررررر ا   نررررر  ا ا رررررماام  عيررررر لد  هررررر  82ا

قرُلرررمتيت ع  رر ب البحرر   لرري هريرر ع  ا لال لرر   ا ا   ررم 
هررررررر ه ة دمع ررررررم  اليري عرررررر ب المال لرررررر م ه ك نررررررم هررررررا 
هري عرررررم ا شرررررص ت  حررررررح ن ال رررررياأ  درررررس ا أرررررر    
ا حررح ن ابابرر ط اليب عررس  اليررر ه ة ال مع ررم ه ك نررم 
ها ا شص ت الةيا لايه   ضماس عق  عو يم  ا أ و م 

 يي ل  ا بياغ  ا دقاا  دة  ا أ    دس أ لم ان
 ظهرررمب ال  ررر الج    هري عرررم ال رررياأ  ب  رررت نلررربم 
 عوي دس أ لم انيي ل ضمس العق  انلبم  ق  دس أ لم 
برررياغ ضرررمس العقررر   ا حررر س درررس ال ررر  اللررر وس   يررر  
 ظهمب نلبم  ق  دس دقاا  ضمس العقر  عير  عو ري درس 

 هري عم اباب ط االع   يأ 
انيي ل   بم درس ضرمس العقر      لإلن   نلبم  

درررس ال ررر  العوررر أ االلررر وس لكو ررر  اليريررر ع  ا الي ياأيرررم 
ااالع   ييررررم  ا  نررررت نلرررربم دقرررراا  ضررررمس العقرررر  ع رررررا 
الة  ل  عوي دس ال   العو أ ا ق  درس ال ر  اللر وس عير  

 عو ي ع ا ابن   
دس اليري عم االع   ييم ل  يكا د  ك دمط ااضح 

هر  عراا ع را ابنر    ا  نرت  ب ا ال كر ا العور أ االلر وس
أ لم دقاا  ضمس العق  دس جهرم ااأرا   عوري درس ال ر  
اللرر وس   ظهررم ال رر  اللرر وس دررس هري عررم ال ررياأ  نلرربم 
 عوي دس انيي ل ضمس العق  لري رة ا شرص ت انلربم 
 قررر  درررس برررياغ ضرررمس العقررر  ع رررا الرررة  ل   ا هررر  قررر ل  

 ب ل   العو أ 
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INTRODUCTION 
The role of third molars in anterior 

dental crowding has been debated for 

more than a century. The literature is al-

most equally divided with arguments for 

both sides.
(1) 

One theory commonly reported is that 

of the third molars creating space to erupt 

by causing anterior teeth to crowd.
(2–8) 

Many authors compare the changes in arch 

perimeter in group with third molar pres-

ent and other group with missing third 

molar. They concluded that third molar, 

particularly the lower, was contributory 

factor to arch crowding.
(9–13) 

Forsberg
(14) 

found more crowding in cases of impac-

tion than other group with full complete 

eruption. 

To the contrary, Broadbent
(15) 

was an 

early advocate of the insignificant role pl-

ayed by third molar in late low incisor 

crowding. Bjork and Skieller
(16) 

could find 

no clear evidence that crowding was cau-

sed by eruption of third molars. Ades et 

al.
(17) 

reported no post retention 

differences in the crowding of mandibular 

incisors among groups of subjects with 

functional third molars, third molar 

agenesis, third molar impaction and third 

molar extrac-tion. Kaplan
(18, 19) 

also found 

no significant difference in subjects whose 

mandibular third molars were bilaterally 

erupted, imp-acted or congenitally absent 

and stated that the presence of third molars 

does not influ-ence post retention changes 

in arch dimen-sion, tooth position, or 

mandibular incisor crowding. 

Richardson
(20, 21) 

found no difference 

in the amount of mesial first molar move-

ment in person with impacted third molars 

as compared with subjects whose third 

molars were not impacted. 

It is worthwhile to mention that sev-

eral investigators
(22–24) 

suggest that third 

molars play very little, if any, role in a 

long term dental changes. Harradine et 

al.
(25) 

concluded that the removal of third 

molars to reduce or prevent late incisor 

crowding cannot be justified. Lin
(26) 

emph-

asizes the importance of careful consider-

ation of the third molar in the treatment 

plan. 

Clearly, there is a lack of agreement 

regarding the influence of third molars on 

dental crowding, and such confusion can 

affect treatment regimens. For example, in 

a survey of more than 600 orthodontists, 

Laskin
(27) 

reported that 65% believed third 

molars produce mandibular anterior teeth 

crowding. For many patients, the decision 

to have unerupted third molars removal 

may be predicted on the hope of improved 

orthodontic post–treatment stability, a ho-

pe that may be unfounded.
(28, 29)

 

The purposes of this study were to 

determine the relationship of the max-

illary and mandibular third molars to ant-

erior dental crowding; to explore the poss-

ible significant relationships of the gender 

difference in third molar status for crowd-

ed and normal group; and to detect any 

difference in the third molar status bet-

ween maxillary and mandibular arch for 

crowded and normal groups.   
  
 

           
 

MATERIALS AND METHODS 
The sample of this study consisted of 

187 subjects (103 males and 84 females) 

aged 20–30 years old. The sample was 

divided into 2 main groups: Crowded and 

normal groups. The crowded group selec-

ted from patients attending to the Depart-

ment of Orthodontics, University of Mosul 

according to the following criteria: Full set 

of permanent teeth in both jaws (excluding 

third molar), crowded anterior teeth so 

they are malaligned, rotated or displaced 

with a lack of space more than 2 mm 

mesial to the first premolar, either in both 

upper and lower dental arches or sepa-

rately against well aligned antagonist, no 

history of any oral habit and had not 

undergone orthodontic treatment. 

While the normal group was selected 

from the students in Mosul University and 

were judged to have full set of permanent 

teeth in both jaws (excluding third molar) 

with normal occlusion, no apparent dental 

and facial discrepancy and had not under-

gone orthodontic treatment. 

Radiographical examination was carr-

ied out for the patient who suspected to 

have impacted or congenital missing third 

molar by using intra–oral periapical view 

(bisecting–angle technique) and diagnosed 

by dental radiologist.   

The selected groups were divided into 

subgroups according to the condition of 

the third molar in the sample: 
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1) Subgroup 1 (third 

molar eruption): Include 

dental arch with 

unilateral or bilateral 

third molar erupted to the 

occlusal plane, in good 

alignment bu-

ccolingually and of 

normal size and form. 

2) Subgroup 2 (third 

molar impac-tion): 

Include dental arch with 

uni-lateral or bilateral 

third molar impac-tion. 

Impaction was defined as 

a tooth that has failed to 

erupt and remains 

completely or partially 

covered by bone, soft 

tissue, or both,
(17) 

as 

interp-reted from 

periapical radiographs by 

three clinicians. 

3) Subgroup 3 (third 

molar agenesis): Include 

dental arch with 

unilateral or bilateral 

third molar agenesis. The 

diagnosis of third molar 

agenesis was based on 

the examination of peri-

apical radiograph taken 

after clinical examination 

and a negative history of 

previous third molar 

extractions. 

 

Descriptive statistics including frequ-

ency tables and percentages were calcula-

ted for all third molar subgroups in res-

ponse to the various test variables (loca-

tion including upper and lower in crowded 

and normal groups for both genders). 

The pooled Z–test was employed to 

show any statistically significance for each 

subgroup between crowded and normal 

groups, male and female and upper and 

lower dental arches. 

If the value of Z is less than 1.69 it 

was regarded as statistically insignificant; 

whereas when the value of Z is more than 

1.69 it was considered as significant.    

 

 

RESULTS 
The percentage distribution of the 

third molar subgroups (whether the third 

molar impacted, or erupted or agenesis) 

were presented in Table (1) for the male, 

female and all subjects with the compar-

ison between the crowded and normal 

groups in the upper and lower dental 

arches. While Table (2) shows the 

compar-ison of the third molar subgroups 

between the males and females (in 

crowded and normal groups). 

Table (3) reveals the comparison of 

the third molar subgroups between the 

upper and lower dental arches in crowded 

and normal groups. 

 

DISCUSSION 
Comparison between Crowded and 

Normal Groups  

The crowded group in the upper arch 

revealed a higher percentage of impacted 

third molar and a lower percentage of 

erupted third molar than the normal group 

for the males and all subjects groups, 

while in the female group there is no 

significant difference between crowded 

and normal groups in any third molar sub-

group. 

Generally, the crowded group in the 

lower jaw showed a higher percentage of 

impacted third molar and lower percentage 

of third molar agenesis than the normal 

group for the males, females and total sub-

jects. In addition, in the male and all 

subjects, the normal group revealed a 

higher percentage of erupted third molar 

than crowded group. 

These findings are in agreement with 

many others,
(2–15) 

which believed that third 

molar may play a role in development of 

crowding and support the findings of 

previous studies
(5, 9) 

who found a positive 

correlation between change in space con-

dition and forward movement of the lower 

first molar. In the light of these findings, it 

seems possible that space for the molar is 

gained to some extent at the expense of 

crowding farther forward in the arch; but 

these findings are in contrast with other 

investigators.
(15–21) 
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Comparison between Males and Fem-

ales 

The female subjects had a higher 

percentage of impacted third molar parti-

cularly in the lower jaw in crowded group 

and in the upper jaw in normal group than 

the male subjects. 

While the males showed a higher 

percentage of third molar agenesis espe-

cially in the upper jaw for crowded group 

and in the lower jaw for normal group. 

Also, the males revealed a higher percen-

tage of erupted third molar than the 

females in the lower jaw for normal group.

 

Table (1): The percentage distribution of the third molar subgroups for the males, females  

and all subjects with the comparison between crowded and normal groups 

Third Molar 

Males % Females % All Subjects % 

Crowded 

n= 28 

Normal 

n= 75 
Z–value  

Crowded 

n= 29 

Normal 

n= 55 
Z–value 

Crowded 

n= 57 

Normal 

n= 130 
Z–value 

Upper 

Im
p

a
ct

io
n

 

Unilateral 14.28 2.67 2.24** 6.90 9.09 0.29* 10.53 5.38 1.28* 

Bilateral 25.00 13.393 1.42* 34.48 23.64 1.06* 29.82 17.69 1.87** 

Total 39.28 16.0 2.58** 41.38 32.73 0.25* 40.35 23.1 2.42** 

A
g
en

es
is

 Unilateral 3.57 9.33 0.97* 0.0 1.82 0.73* 1.75 6.15 1.3* 

Bilateral 14.29 9.33 0.73* 3.45 10.91 1.18* 8.77 10.0 0.26* 

Total 17.86 18.66 0.09* 3.45 12.73 1.38* 10.53 16.15 1.04* 

E
ru

p
ti

o
n

 

Bilateral 42.86 65.33 2.06** 55.17 54.54 0.06* 49.12 60.77 7.27** 

Third Molar 

Males % Females % All Subjects % 

Crowded 

n= 35 

Normal 

n= 68 
Z–value 

Crowded 

n= 35 

Normal 

n= 49 
Z–value 

Crowded 

n= 70 

Normal 

n= 117 
Z–value 

Lower 

Im
p

a
ct

io
n

 

Unilateral 14.29 4.41 1.77** 14.29 6.12 1.26* 14.29 5.13 2.17** 

Bilateral 40.0 14.71 2.88** 45.71 18.37 2.7** 42.86 16.24 4** 

Total 54.79 19.12 3.71** 60.0 24.19 3.31** 57.14 21.37 4.97** 

A
g

en
es

is
 Unilateral 2.86 5.88 0.68* 0 16.33 2.51** 1.43 10.26 2.3** 

Bilateral 0 5.88 1.47* 5.71 8.16 0.5* 2.86 6.84 1.17* 

Total 2.86 11.76 1.51* 5.71 24.19 2.24** 4.28 17.09 2.58** 

E
ru

p
ti

o
n

 

Bilateral 42.86 69.12 2.58** 34.29 51.02 1.47* 38.57 61.54 3.04** 

*If the value of Z is less than 1.69, it is not significant. 

**If the value of Z is greater than 1.69, it is significant. 
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Table (2): The comparison of the third molar subgroups 

 between males and females in crowded and normal groups 

Crowded 

Third Molar 

Upper (%) Lower (%) 

Males 

n= 28 

Females 

n= 29 
Z–value 

Males 

n= 35 

Females 

n= 35 
Z–value 

Impaction 

Unilateral 14.28 6.90 0.91* 14.29 14.29 0.0* 

Bilateral 25.00 34.48 0.78* 40.00 45.71 0.48* 

Total 39.78 41.38 0.12* 54.79 60.00 4.4** 

Agenesis 

Unilateral 3.57 0.00 1.02* 2.86 0.00 1.01* 

Bilateral 14.29 3.45 1.44* 0.00 5.71 1.43* 

Total 17.86 3.45 1.77** 2.86 5.71 0.59* 

Eruption Bilateral 42.86 55.17 0.93* 42.86 34.29 0.74* 

Normal 

Third Molar 

Upper (%) Lower (%) 

Males 

n= 75 

 Females 

n= 55 
Z–value 

Males 

n= 68 

Females 

n= 49 
Z–value 

Impaction 

Unilateral 2.67 9.09 1.58* 4.41 6.12 0.41* 

Bilateral 13.33 23.64 1.52* 14.71 18.37 0.52* 

Total 16.00 32.73 2.24** 19.12 24.19 0.66* 

Agenesis 

Unilateral 9.33 1.82 1.76** 5.88 16.33 1.84** 

Bilateral 9.33 10.91 0.3* 5.88 8.16 0.48* 

Total 18.67 12.73 0.91* 11.76 24.19 1.76** 

Eruption Bilateral 65.33 54.54 1.24* 69.12 51.02 1.99** 

*If the value of Z is less than 1.69, it is not significant. 

**If the value of Z is greater than 1.69, it is significant. 

 

Table (3): The comparison of the third molar subgroups between  

upper and lower dental arches in crowded and normal groups 

Third Molar 

Males (%) Females (%) All Subjects (%) 

Upper  

n= 28 

Lower 

n= 35  
Z–value 

Upper  

n= 29 

Lower 

n= 35  
Z–value 

Upper  

n= 57 

Lower 

n= 70  
Z–value 

Crowded 

Impaction 

Unilateral 14.28 14.29 0.0* 6.90 14.29 0.94* 10.53 14.29 0.63* 

Bilateral 25.00 40.0 1.25* 34.48 45.71 0.91* 29.82 42.86 1.51* 

Total 39.78 54.79 1.18* 41.38 60.0 1.48* 40.35 57.14 1.88** 

Agenesis 

Unilateral 3.57 2.86 0.16* 0.0 0.0 0.0* 1.75 1.43 0.14* 

Bilateral 14.29 0.0 2.31** 3.45 5.71 0.42* 8.77 2.86 1.45* 

Total 17.86 2.86 2.02** 3.45 5.71 0.42* 10.53 4.28 0.83* 

Eruption Bilateral 42.86 42.86 0.0* 55.17 34.29 1.69** 49.12 38.57 1.19* 
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Third Molar 

Males (%) Females (%) All Subjects (%) 

Upper  

n= 75 

Lower 

n= 68  
Z–value 

Upper  

n= 55 

Lower 

n= 49  
Z–value 

Upper  

n= 130 

Lower 

n= 117  
Z–value 

Normal 

Impaction 

Unilateral 2.67 4.41 0.61* 9.09 6.12 0.57* 5.38 5.13 0.08* 

Bilateral 13.33 14.71 0.25* 23.64 18.37 0.66* 17.69 16.24 0.3* 

Total 16.0 19.12 0.52* 32.73 24.19 0.96* 23.1 21.37 0.32* 

Agenesis 

Unilateral 9.33 5.88 0.83* 1.82 16.33 2.63** 6.15 10.26 1.18* 

Bilateral 9.33 5.88 0.83* 10.91 8.16 0.47* 10 6.84 0.89* 

Total 18.67 11.76 1.22* 21.73 24.19 1.51* 16.15 17.09 0.2* 

Eruption Bilateral 65.33 69.12 0.46* 54.54 51.02 0.69* 60.77 61.54 0.12* 

*If the value of Z is less than 1.69, it is not significant. 

**If the value of Z is greater than 1.69, it is significant. 

 

These differences reflect the male–

female characteristic confirming the find-

ings of previous studies
(30–32) 

who attribute 

this difference to the fact that the jaws of 

females stop growing at the time when 

third molars are just beginning to erupt 

and consequently there is frequently insuf-

ficient space for them. In males, growth of 

the jaws continues beyond the time of 

eruption of their third molars and, there-

fore, fewer impactions. 

 

Comparison between Upper and Lower 

Jaws 

Generally, crowding in the lower jaw 

was more than the upper jaw. This prove 

the findings of previous studies
(33, 34) 

who 

attribute this difference to that the lower 

jaws grow forward more than the upper 

jaws with the lower basal bone more than 

the alveolar bone. If the mandibular inc-

isors are not free to move forward due to 

the restraining influence of the upper arch, 

it is likely that they will become retro-

clined and consequently crowded. 

No significant differences were found 

between upper and lower jaws in normal 

group except in female subjects, where the 

lower jaw revealed a higher percentage of 

unilateral agenesis than the upper jaw. 

While in case of crowding, the upper 

jaw in the males had a higher percentage 

of third molar agenesis than the lower jaw; 

whereas in the female group, the upper 

jaw had a higher percentage of erupted 

third molar than the lower jaw. Third 

molar impaction was significantly higher 

in the lower jaw when compared with the 

upper jaw for all subjects. 

This finding is in agreement with 

Bjork
(35) 

who said “Failure of the wisdom 

teeth in the lower jaw to erupt is usually 

associated with lack of space in the alveo-

lar arch between the second molar and the 

ascending ramus”. 

The results in this study indicate the 

differences between upper and lower jaws, 

which were greater in the crowded group 

when compared with normal group.    

 

  
   
 

CONCLUSIONS 
The crowded group revealed a higher 

percentage of impacted third molar and a 

lower percentage of erupted third molar 

particularly in the lower jaw than the 

normal group. In addition, for the lower 

jaw, the crowded group showed a smaller 

percentage of third molar agenesis than the 

normal group for the males, females and 

total subjects.  

The females had a higher percentage 

of impacted third molar particularly in the 

lower jaw in crowded group and in the 

upper jaw in normal group than the males. 

While the males had a higher percentage 

of third molar agenesis especially in the 

upper jaw for crowded group and in the 

lower jaw for normal group. Also, the 

male revealed a higher percentage of eru-
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pted third molar than the females in the 

lower jaw for normal group. 

In normal group, no significant diff-

erence was found between upper and 

lower jaws except in female subjects 

where the lower jaw had a higher percen-

tage of unilateral third molar agenesis. 

While in crowded group, the upper jaw in 

male subjects had a higher percentage of 

impacted third molar than the lower jaw, 

whereas the upper jaw in the females had a 

higher percentage of erupted third molar 

than the lower jaw. Third molar impaction 

was significantly higher in the lower jaw 

when compared with the upper jaw for the 

total subjects.   
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