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Does impacted lower third molar exert a forwardly directed       

pressure? 
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Shehab Ahmed Hamad * 

Background and objectives:  Impacted lower third molar has been blamed for lower     
incisor crowding. The aim of this study was to measure the amount of pressure exerted by 
lower third molar.  
Method: The study was conducted on 62 patients who underwent surgical removal of   im-
pacted lower third molars. The mean age of the subjects was 25.4 years with a range of 18
-37 years. Interdental frictional strength was measured between posterior teeth, before and 
one week after lower third molar removal, using 0.05 mm stainless steel strip and    digital 
force gauge.  
Results: No significant difference was noted in interdental frictional strength before and 
after lower third molar removal. The depth of impacted lower third molar and proximity of 
impacted tooth to the adjacent second molar has no significant influence on the interdental 
frictional strength.  
Conclusion: Impacted lower third molar does not exert any significant force on the teeth 
and should not cause lower incisor crowding.  
Keywords: impacted lower third molar, incisor crowding, frictional force.  
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Introduction  
 
 
Lower arch crowding that develops or          
increases after establishment of the        
permanent dentition during the teenage 
period, best described as post- adolescent 
crowding, is a common clinical problem. 
The role of erupting third molars as a cause 
of such dental crowding has been the       
subject of controversy over the years.1 
Dewey 2 first described the role of third   
molar in causing crowding of the mandibu-
lar incisors in 1917. According to Dewey, " 
the mandibular third molar will become    
impacted (in some cases) due to lack of 
space ", while in other cases " it creates 
space for      eruption by causing the lower 
anterior teeth to crowd ". This article set the 
stage for a controversy which still exists 
today. Although several studies have      
reported no relationship between erupting 
third molars and late anterior crowding,   
others state that there is a definite                       

association. For example, Richardson 3 
concluded that lower third molar impaction 
is one of the causative factors because 
anterior crowding is present more often in 
patients with third molars than in subjects 
with these teeth absent. Other study by  
Šidlauskas & Trakinienė  4 evaluated the 
correlation between lower third molar   
presence and lower incisor crowding and 
reported that although difference between 
the groups were not statistically significant, 
a greater tendencies for crowding in the 
mandibular anterior teeth were expressed 
in patients who had lower  third molars. 
Niedzielska 5 reported that if sufficient 
space is not available for the lower third 
molars to erupt, these teeth exert forces on 
the other teeth, causing crowding. It is only 
when space is adequate that the tooth 
gains a normal position in the arch without 
causing any disadvantageous effect on the 
other teeth. To the contrary Ades et al. 6 
reported no differences in crowding in the             
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presence or absence of third molars and 
concluded that removal of third molars to 
alleviate anterior crowding may not be justi-
fied. In another study, Harradine et al.7 
found no difference in lower labial segment 
irregularity between subjects in whom the 
third molars had been extracted than in 
subjects who did not undergo third molar 
extraction. Lindauer et al. 8 found that 
smaller percentage of American orthodon-
tists than maxillofacial surgeons (58% vs. 
78%) believe that mandibular third molars 
produce anterior forces during eruption. 
Tüfekçi et al. 9 concluded that most ortho-

dontists in the United States and Sweden 
do believe that erupting lower third molars 
exert an anterior force; however, they also 
believe that these teeth "rarely" or "never" 
cause crowding. This study was performed 
to measure the interproximal force between 
posterior teeth before and after impacted 
lower third molar removal, in the assump-
tion that mesially directed forces from      
impacted teeth would increase the proximal 
contact force between the teeth.  

The sample of the study included 62        
patients who attended the department of 
oral and maxillofacial surgery, college of 
dentistry, Hawler medical university for   
removal of their impacted lower third       
molars. The study extended from October 
2009 to January 2011. The subjects were 
27 females and 35 males with an age 
range of 18-37 years (mean age 25.4 
years). The inclusion criteria were: good 
general health, complete dentition, class I 
skeletal relationship, healthy periodontal 
conditions (i.e. probing pocket depth not 
more than 3 mm and absence of bleeding 
on probing).The exclusion criteria were: 
presence of gaps between teeth, proximal 
restorations , fixed bridge and periodontal 
disease. Subjects showing obvious signs of 
bruxism such as moderate to severe       
attrition were excluded as well as those 
with history of orthodontic treatment. At 
rest, contact tightness between the poste-
rior teeth was considered appropriate if a               

0.05 mm stainless steel strip could be   
inserted with some resistance, but a 0.11 
strip could not. 10  The technique of meas-
uring the proximal contact strength is 
based on the concept of frictional forces as 
described by Southard et al. 11, Osborn 12, 
Southard et al.13The frictional force         
between teeth was recorded by a 0.05 mm 
thick stainless steel strip (3x25 mm) which 
was slipped between the teeth and       
withdrawn with a digital force gauge 
(Figure 1).  

Figure 1: Digital force gauge. 
The proximal contact strength ( PCS) , in 
Newton (N), between the teeth was       
related to the frictional force (Ff) that       
resisted withdrawal of the strip and the   
coefficient of dynamic friction (P) between 
tooth enamel and the stainless steel strip 
by the following equation: PCS=Ff/2P
[Newton] 12. The coefficient of dynamic   
friction between enamel and stainless steel 
was estimated to be 0.145 14. A constant of 
2P is used instead of P, since the strip 
slides along two teeth surfaces, each of 
which generates a frictional force against 
metal. The proximal contact strength was 
measured for mandibular posterior teeth, 
before and after removal of impacted lower 
third molars. The postoperative interdental 
frictional strength was measured one week 
after surgery when the patients returned for 
suture removal. The proximal contact 
strength was recorded between second 
molar-first molar, first molar-second                      

Method 
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premolar, second premolar-first premolar, 
first premolar-canine. The technique      
proceeded in a sequential order from     
posterior to anterior. The posterior teeth 
were only chosen for measuring interdental 
frictional force and anterior teeth were not 
in order to reduce the time of the procedure 
and maintain patient cooperation. The 
other reason for not adding anterior teeth in 
measurement is that the presence of even 
mild crowding would preclude the insertion 
of the stainless steel strip between the    
anterior teeth. Since posture and chewing 
may influence interdental frictional strength, 
all subjects were asked to sit down in     
upright position for at least one hour prior 
to measurement procedure and asked to 
refrain from eating at least one hour before 
the experiment 15. Each subject was seated 
upright and asked to open his/her mouth 
widely. Before each measurement, the 
proximal contact areas were dried with an 
air syringe; because moisture may reduce 
frictional strength between the tooth and 
the metal strip. The strip was inserted    
between the teeth and withdrawn by   
hooking it to the digital force gauge. To 
standardize time-dependent displacements 
of the teeth due to the viscoelastic       
properties of the periodontal ligaments, the 
strip was removed immediately. Two   
measurements were made at each contact, 
and these were averaged to give a single 
proximal contact frictional force value.    
Before each measurement there was more 
than 2 minutes of rest to allow the proximal 
frictional strength to return to normal by   
viscoelastic relaxation of the periodontal 
ligaments.16 The interdental frictional 
strength was recorded in reference to the 
depth of impaction of lower third molars 
and proximity of the impacted tooth to the 
adjacent second molars. The impaction 
was considered partial when part of the 
tooth was erupted and completely impacted 
when no part was visible. With the aid of 
the periapical radiograph the proximity of 
the third molar to second molar was       
recorded as no contact relation when the 
third molar is not touching the second                  

molar and contact relation when the third 
molar touches the adjacent second molar. 
The statistical evaluation of the data was 
performed using the software package 
SPSS version 12.1 (SPSS Inc., Chicago, 
USA). A paired t–test was used to       
evaluate the difference in proximal contact 
strength before and after lower third molar 
removal. Unpaired t-test was used to 
measure the significant effect of the depth 
of impaction and proximity of impacted 
tooth on the proximal contact strength    
between posterior teeth. The P value of 
significance was considered at 0.05.  

Of the 65 patients who underwent surgical 
removal of their impacted lower third     
molars, only three patients didn’t attend for 
suture removal and measurements of   
postoperative proximal contact strength. 
The proximal contact strength between 
posterior teeth, before and one week after 
surgical removal of impacted lower third 
molars, is shown in Table (1) and Figure 
(2). The proximal contact strength showed 
a continuous decrease gradient in posterior
-anterior direction both before and after   
surgery. The highest proximal contact 
strength was noted between the lower   
second molar-first molar contact area
(3.78±0.72 N before surgery and 3.65±0.82 
N after surgery).The lowest value of proxi-
mal contact strength was measured be-
tween the lower canine-first premolar con-
tact area (1.57±0.49 N before surgery and 
1.47±0.64 N after surgery).  No significant 
difference was noted in all posterior proxi-
mal contact strength measured before and 
after lower third molar removal (P>0.05).  
Comparison of proximal contact strength 
between those with impacted lower third 
molars in contact with second molars and 
those without  contact is shown in Table 
(2). No significant difference is noted be-
tween contact and non-contact cases 
(P>0.05). Comparison of the proximal con-
tact strength between those with partially 
impacted lower third molars and those with 
completely impacted lower third molar  

Results  
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complete impacted cases (P>0.05). is shown in Table (3). No significant differ-
ence is noted between partial and              

Table 1: Proximal contact strength between posterior teeth before and after lower third   
molar removal. 

* Not significant, M=Molar, P=Premolar, C=Canine. 

Figure 2: Proximal contact strength between posterior teeth before and after impacted 
lower third molar removal.  

Table 2: Proximal contact strength with contact and no contact between impacted lower 
third molar and adjacent second molar. 

* Not significant, M=Molar, P=Premolar, C=Canine. 
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2P-1P
1P-C

  Proximal Contact Strength (Newton) 

Contact 
region 

Before surgery 
Mean ±SD 

After surgery 
Mean ±SD 

Difference 
Mean ±SD 

T-value P -value 

1M-2M 3.78±0.72 3.65±0.82 0.13±0.52 1.945 >0.05* 

1M-2P 2.58±0.86 2.42±0.67 0.16±0.63 1.999 >0.05 

2P-1P 2.12±0.68 2.00±0.72 0.12±0.48 1.969 >0.05 

1P-C 1.57±0.49 1.47±0.64 0.10±0.40 1.969 >0.05 

Proximal contact strength (Newton) 

Contact 
region 

Contact with second 
molar (Mean ±SD) 

No contact with second 
molar (Mean ±SD) 

T-value P-value 

1M-2M 4.10±0.83 3.67±0.75 1.884 >0.05* 

1M-2P 2.70±0.58 2.48±0.42 1.604 >0.05 

2P-1P 2.23±0.52 1.92±0.69 1.598 >0.05 

1P-C 1.70±0.42 1.45±0.57 1.565 >0.05 
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Table 3: Proximal contact strength with partial and complete lower third molar impaction.  

* Not significant, M=Molar, P=Premolar, C=Canine. 

Proximal contact strength (Newton) 

Contact 
region 

Complete impaction     
(Mean ±SD) 

Partial impaction 
(Mean ±SD) 

T-value P-value 

1M-2M 4.02±0.72 3.68±0.87 1.539 >0.05* 

1M-2P 2.80±0.54 2.42±0.78 1.997 >0.05 

2P-1P 2.31±0.69 1.97±0.75 1.734 >0.05 

1P-C 1.68±0.53 1.39±0.62 1.827 >0.05 

Considerable controversy exists reporting 
the role of the third molar in mandibular   
incisor crowding. Historically, it has been 
assumed that the push of the third molar 
resulted in mandibular incisor crowding. 17 
The results of the present study clearly 
demonstrate that if unerupted lower third 
molars do generate a mesially directed 
force, detected by proximal contact        
frictional strength, it was of very little      
magnitude so that the difference before 
and after surgery was not significant. The 
results of the present study comes in      
accordance with that of Southard et al. 13, 
who measured the interproximal force of 
the sides on which third molars were       
extracted and the opposite sides where the 
third molars were not extracted, concluding 
that there was no significant difference    
between them. If there was any significant 
forward push form impacted third molar, it 
could be detected by measuring the    
proximal frictional contact force. Fuhrman 
et al. 18applied a mesially directed forces of 
1-5 Newton to the distal surface of the    
second molars and found that the frictional 
forces measured increased in proportion to 
the distally applied forces. The findings of 
the present study disprove the concept that 
link the lower third molar impaction with 
late lower incisor crowding. 19-21The forces 
detected at the proximal contact regions        

Discussion 
between posterior teeth may be attributed 
to another forces other than that of erupt-
ing third molars. The most notable one is 
the anterior component of occlusal forces 
11.In support to our findings, Proffit 22 noted 
that erupting teeth create a pressure of 
only     5-10 grams; so it's difficult to imag-
ine how a pressure of that light magnitude 
exerted at the posterior part of the arch, 
could cause crowding in the anterior part of 
the arch. One may argue that the subjects 
in the study have completely developed 
roots and have passed the eruptive stage 
to generate any significant force. However, 
the eruptive mechanism is a dynamic   
process and remains intact even after a 
tooth has reached a functional occlusal 
state; hence, if a third molar exerts a     
mesially directed pressure it should have 
been detected by measuring the interden-
tal proximal strength.23 In our study the 
proximal contact strength is not signifi-
cantly influenced by the depth of  impaction 
and proximity of the impacted tooth to the 
adjacent lower second molar.                 
The results comes in agreement with those 
of Okazak24 who found that the total         
interproximal contact forces of subjects 
with a third molar in contact with the       
second molar ranged from 50-143 gram 
force (gf) with a mean of 91gf, and the total 
interproximal force of the other subjects 
with no contact between third and second 
molar ranged from 30-136 gf (mean of 81         
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gf); with the difference being insignificant. 

Impacted lower third molar does not exert 
any significant force on the teeth and 
should not cause lower incisor crowding. 
Therefore, removal of impacted lower third 
molars for preventing or relieving lower  
incisor crowding may be unjustified.  
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