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ABSTRACT.  

Aim. To assess the reliability of  two predictive parameters for third lower molar prognosis for eruption or 

impaction and to establish relationship between them. Materials and methods. We examined the ratio between 

third molar available posterior space and the mesiodistal diameter of the mandibular third molar and the angulation 

of the long axis of the mandibular third molar with the long axis of the adjacent second molar measured on the 

orthopantomograms of 70 orthodontic patients before and after orthodontic treatment. The total number of molars 

taken into study was 130, 88 at patients who were treated without premolar extractions and 42 in patients treated by 

premolar extraction All the measurements were statistically analyzed for both groups and compared. Results. In the 

nonextraction group there was a slight increase in the posterior available space for those molars with favorable 

chances for eruption from the beginning, and also a positive change of angulation in the same condition. The 

number of molars with uncertain or low chances for eruption at the beginning of the treatment remained stable in the 

nonextraction group. Premolar extraction improved with 40% third lower molar angulation, increasing the chances 

of eruption , but has a smaller influence on the posterior available space. There is a strong inverse proportional 

relationship between these variables. Conclusions. The ratio between the available posterior mandibular space and 

the mesiodistal diameter of the lower third molar and the angle formed by the long axes of the third and second 

molar proved to be useful predictive measurements for mandibular third molar assessment. 

Key words: third mandibular molar, prediction 

INTRODUCTION 

Lower third molar assessment is one of 

the issues that should be included in the 

initial orthodontic  examination due to its 

high risk of impaction and potential impact 

on orthodontic relapse. In the last decades 

the lower third molars were extracted from 

the very beginning without any scientific 

judgement only because they were 

considered to be dangerous for the outcome 

of the orthodontic treatment. At the end of 

the XX th century new researchers ( 
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Richardson
1
,Hattab

2
) suggested different  

methods for third molar assessment by using 

the conventional radiological exams, like 

orthopantomography or lateral 

cephalometrics . Despite its numerous 

incriminations claimed by the dentists, 

surgeons
3
, periodontologists and 

orthodontists , in our practice we have to 

face different situations in which a third 

molar with good chances for eruption 

deserves a place on the dental arch; one of 

this situation is premature removal of first 

permanent molar or class 3 malocclusion 

camouflage treatment with premolar 

extraction and occlusal class III molar 

relation. On the other hand, by avoiding 

unnecessary removal of the lower third 

molar, we eliminate the costs and the 

surgical trauma for patient. This the aim of 

our study, to find some parameters related to 

third molar and to compare their reliability 

before and after orthodontic treatment in 

patients with or without lower premolar 

extraction. 

MATERIAL AND METHODS 

Our study sample consisted of 70 

patients, aged between 12 and 16 years, 

treated in the Department of Orthodontics 

and Dento-facial Orthopaedics of the 

University of Medicine and Pharmacy “Gr. 

T. Popa” Iasi, Romania. All the patients had 

the complete orthodontic file consisting of 

clinical examination, orthopantomography 

and lateral cephalometrics at the beginning 

of the treatment. The orthopantomographic 

exam was provided by the same radiological 

exam , STRATO-X ( Villa Sitemi Medicali 

Spa). The total number of lower third molars 

taken into study was 130, in 10 subjects one 

of the lower third molar was congenitally 

missing. All the patients undergone 

orthodontic treatment , 47 patients , counting 

88 molars, without lower premolar 

extraction and 23, counting 42 molars, were 

treated with premolar extraction. The 

average treatment time was 26 months. At 

the end of the treatment, all lower third 

molars were examined on the final 

orthopantomography and compared with 

their status at the beginning of the treatment.  

 The variables taken into study were: 

the ratio between the posterior available 

space and the mesio-distal diameter of the 

lower third molar (rL) and the angle formed 

by the long axis of the lower third molar and 

the long axis of the second lower molar (α) 

 All the results were statistically 

analyzed using SPSS 18 for Windows. 

RESULTS AND DISCUSSIONS 

Considering the studies of Richardson
4
 

and Venta
5
, the lower third molar has high 

chances of eruption when ratio between 

posterior available space measured on the 

orthopantomography and its mesiodistal 

diameter is greater than 1, third molar 

prognostic of eruption is not very sure when 

the same ratio is equal to 1, and high risk of 

impaction when the ratio is less than 1. In 

our study we divided the two samples in 3 

groups: rL>1; rL = 1; rL<1 (fig. 1 and fig.2).  

By examining the results we found out 

that in the non extraction group there is an 

improvement with 8,5% for those molars 

with good chances for eruption from the 

beginning (rL>1), probably due to posterior 
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growth of the mandible. The non extraction 

orthodontic treatment doesn’t worsen the 

third lower molar situation, as we can see in 

in the subgroups with rL≤ 1. The number of 

molars with insufficient space assessed from 

the beginning diminished with only 8%, 

from 89% to 81%.  

Things are different in the extraction 

group, because it seems that extraction 

improves a critical condition of the lower 

third molars at the beginning (rL<1) with 

more than 18% at the end of the treatment 

from the point of view of the available 

space. Also, changes can be noticed in the 

number of third molar with great chances of 

eruption at the beginning of the treatment, 

with an increase of 19% at the end of the 

treatment. Our results are similar to those of 

Celikoglu
6
 and Mendoza-Garcia

7
, even if in 

borderline cases ( rL =1) there was no 

improvement in the third molar status 

brought by first lower premolar extraction.

 

 

 

 

 

 

 

 

 

       

 

We applied the Paired T-Test in order to 

compare the values of rL ratio before (T1) 

and after orthodontic treatment (T2) for all 

third lower molars taken into study from 

both groups ( table 1) 

 

 

 

 

Figure 1. rL before and after orthodontic 

treatment in the non extraction group 
     Figure 2. rL before and after orthodontic 

treatment in the extraction group 
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Table 1. Paired T-Test for the ratio between the posterior available space and the mesiodistal 

diameter of the lower third molar (rL) 

Pair 1 Mean N 
Std. 

Deviation 

Std. 

Error Mean 

rL before 

treatment (T1) 
.8769 130 .25456 .02640 

rL after 

treatment (T2) 
.875 130 .3232 .0335 

 

Paired Samples Test  
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.00144 .25410 .02635 
-

.05089 
.05377 .055 130 .957 

 

p>0.05, so we concluded that there are no 

significant statistical differences between the 

two values, at T1 and T2; these findings 

confirm the reliability of this parameter for 

third molar prognosis of eruption or 

impaction. 

For the α angle values the groups were 

divided as follows  α 1     1 ≤α      

  ≤α      α     (fig.3 and fig. 4).  Haaviko, 

Altonen and Matilla
8
 considered that the 

most favorable position for lower third 

molar eruption is when the angle between 

the long axis of the lower third molar and 

the long axis of the adjacent second molar is 

less than 1  . Their studies show that an α 

angle between    and     , reduces with 1:3 

the lower third molar chances for eruption  
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and more than     or even more than     

creates conditions for impaction. Regarding 

the evolution of lower third molars both 

groups, we can say that in the non extraction 

group there is no significant evidence in the 

angulation of lower third molar during 

treatment. There is a slight increase in the 

number of lower third molars with certain 

chances of eruption because of low α angle ( 

from 7 to 16%) and in the number of molars 

with 100% impaction prognosis. On the 

opposite side is the extraction group where 

the number of molars with favorable 

inclination increased from 20% to 52,4% 

and the number of molar with condition for 

tooth impaction decreased from 20% to 

9.5%. But for those molars with uncertain 

prognosis at the beginning of the treatment 

(2  α) there is an important reduce in 

number, even though extraction doesn’t 

influence very much an unfavorable 

angulation at the beginning of the treatment 
9,10,11

. 

 

 

                

 

 

 

 

 

 

 

We used the Pearson’s correlation 

coefficient in order to see if there is any 

significant statistically correlation between 

this two variables taken into study (table 2)

. 

  

 

 

 

 

Figure 2. α angle at T1 and T2 for the 

nonextraction group 
Figure 2. α angle at T1 and T2 for 

the extraction group 
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Table 2. Pearson’s correlation rL*α 

 

 
 rL α angle 

r

L 

Pearson 

Correlation 
1 -.314(**) 

Sig. (2-

tailed) 
 .002 

N 130 130 

 

p<0.05 which means that between this 

two measurements there is a statistically 

significant inverse proportional relationship. 

The linear regression coefficient is R sq = 

.099 and the regression line is represented in 

Fig. 5 

 

 

 

 

 

 

 

 

 

Figure 3. Regression line rL*α angle 

CONCLUSIONS 

 Orthopantomogram represents an 

useful tool for the assessment the prognostic 

of eruption of the lower third molar at the 

beginning and at the end of the orthodontic 

treatment.  

The ratio between the posterior 

mandibular available space and the 

mesiodistal diameter of the lower third 

rL
 

α angle 
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molar is a reliable parameter in order to 

appreciate the chances for eruption of the 

lower third molar. First lower premolar 

extraction increases significantly the 

posterior space, especially in borderline 

cases. 

Third molar angulation in relation with 

the adjacent second lower molar has 

significant prognostic value, irrespective of 

type of treatment, with or without extraction 

of lower premolar; premolar extraction cases 

exhibit a greater increase in the number of 

 third lower molar with favorable 

angulation for eruption compared to the non 

extraction cases. 

 Considering the implication of lower 

third molars in many oral and dental 

pathologies, the proper evaluation of third 

molar status on orthopantomography should 

be a frequent practice for most 

practitioners
12,13

.
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