
SUMMARY
The study of third molar evolution is one of the foremost topics in the 

orthodontic speciality literature, based principally on its ontogenetic and 
phylogenic characteristics and those of the dentomaxillary system. The 
rationale of this research was to evaluate lower third molars in relation not 
only to the dimensional characteristics, but also to the rotation pattern of the 
mandible.

2 samples of patients were selected, based on the mandibular develop
ment criteria: 25 patients with mandibular prognathia (Angle class III) and 
30 patients with mandibular micrognathia (Angle class II). A comparative 
study of the available space for the third molar eruption was conducted 
between hypodivergent versus hyperdivergent subsamples in each sample, 
and also between the groups of patients with the same rotational pattern in 
the 2 samples.

The space corresponding to the lower third molar did not display a 
statistically significant difference between the 2 samples as each sample 
contained subjects with /without adequate space available for lower third 
molars, despite the presence of mandibular macrognathia/micrognathia. In 
conclusion, the required space for third molar eruption depends not only on 
the dimension of the mandibular skeletal base, but also on other factors  
dental and alveolar perimeter, the alveolar base/skeletal base relation, and 
the mandibular rotational pattern, among others.
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Introduction

As for any anatomical structure of the human body, 
growth and development of the third molar is determined 
not only by its intrinsic characteristics, but also by 
particularities of the area where it develops, the maxilla 
and mandible, neighbouring teeth and muscles having 
major influences1,2. The present research intended to 
study potential correlations between the skeletal growth 
characteristics of the maxilla and the mandible and the 
developmental dynamics of the third molar.

As regards skeletal development, previous literature 
describes the fact that macrognathia favours the eruption 
and alignment of the third molar, and micrognathia 
creates space deficits, including in the third molar area, 
generating crowding and third molar inclusion3-7.

Accepting the premises that the type of facial 
skeletal development influences the evolution of the third 
molar, we explored its evolution within the main facial 
growth patterns. We aimed to realize a comparative study 
regarding the situation of the lower third molar among 
subjects with the same type of facial growth pattern and 
between subjects with opposed facial growth patterns.
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The space corresponding to the lower third molar 
was measured on the lateral skull radiography through 
the distance to the distal aspect of the first molar and the 
anterior border of the ramus (Fig. 2).

Material and Method

Two samples of patients were selected, based on 
mandibular development criteria, to investigate the lower 
third molar:

 ● Group A - 25 patients with mandibular prognathia 
(Angle class III), aged 13-17 years (mean age 
14.6 years), 18 with hyperdivergent and 7 with 
hypodivergent mandibular growth pattern;

 ● Group B - 30 patients with mandibular micrognathia 
(Angle class II), aged 13-20 years (mean age 
14.8 years), 15 with hyperdivergent and 15 with 
hypodivergent mandibular growth pattern.
The samples were randomly chosen, using mandibular 

dimensions and type of malocclusion as criteria. Clinical 
observation and analysis of the orthopantomogram, 
lateral skull radiography and study models were done. 
The following parameters were investigated in order to 
diagnose the facial growth pattern and type of skeletal 
disharmony (Fig. 1): 

 ● angular parameters - FMA, SNA, SNB, ANB;
 ● linear skeletal parameters - mandible base length 

(measured between points Xi-Pg), ramus height 
(CF-Go; CF=the point where the line perpendicular 
to the Frankfort horizontal is angent to the posterior 
contour of the pterigoid process), distances Go-Ar 
and Go-Me, mandible length (Co-Go).

Figure 1. Parameters explored

Figure 2.  Measurement of the distances M1ram, M2ram on the lateral 
skull radiography, along the occlusal plane

Figure 3.  Measuring distances M1ram, M2ram on the 
orthopantomogram, along the occlusal plane (after Niedzielska8)

Also, the space corresponding to the lower third 
molar was measured on the orthopantomogram, at the 
level of the occlusal plane (constructed between the tip 
of the highest cusp of the first premolar and the tip of the 
mesio-buccal cusp of the second molar). The following 
parameters were measured (Fig. 3): 
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anthropometric callipers. The sum of the maximum 
mesio-distal diameters of all teeth present on the arch, 
except the wisdom teeth and any extractions or anodontia, 
represents the real dental perimeter for each arch: PD sup. 
- PD inf.

For each variable of interest, we statistically 
compared the 2 samples of patients, seeking factors which 
can explain the differences between them. The following 
statistical tests were used: ANOVA, Kruskal Wallis, and 
Mann Whitney.

Results

Results of the statistical analysis for the parameters 
investigated are presented in table 1.The significance of 
the parameter differences in groups A and B had a p value 
<0.05 for the following parameters:

 ● SNB
 ● ANB
 ● Xi –Pg: mandible base length
 ● Co-Go: mandible length

 ● distance from the distal side of the first molar to the 
anterior border of the mandibular ramus along the 
occlusal plane (M1-ramOPG);

 ● distance from the distal side of the second molar to 
the anterior border of the mandibular ramus along the 
occlusal plane (M2-ramOPG).
Both distances were measured on each side of the 

mandible.
To eliminate the error factor that could arise from 

the orthopantomogram, for each side we calculated an 
error coefficient (fM1, fM2) for the 2 distances measured: 
the ratio of the maximum diameter of the first/second 
molar measured on the model, and the maximum mesio-
distal diameter of the first/second molar measured on the 
orthopantomogram: 

f M1= ǿ max M1model/ǿ max M1OPG;
f M2= ǿ max M2model/ǿ max M2OPG.
Each of the distances M1-ram, M2-ram, right/left, 

measured on the orthopantomogram, was multiplied with 
the corresponding error coefficient to obtain the actual 
distance values.  

We also measured, on the study models, the real 
dental perimeter of the each upper and lower arch, using 

Table 1. Comparative statistical analysis for groups A and B through statistical tests ANOVA,  
Kruskal Wallis and Mann Whitney

Parameters ANOVA Test Kruskal Wallis Test Mann  Whitney Test

Significance Test value Significance Significance Test value Significance

SNA p=0.60 p > 0.05 p=0.84 p>0.05 p=0.87 p>0.05

SNB p=0.01* p < 0.05 p=0.01* p<0.05 p=0.01* p<0.05

ANB p=0.0002* p < 0.05 p=0.0003* p<0.05 p=0.0003* p<0.05

Cf-Go p=0.40 p > 0.05 p=0.35 p>0.05 p=0.39 p>0.05

Xi-Pg p=0.006* p < 0.05 p=0.010* p<0.05 p=0.011* p<0.05

Go-Ar p=0.081* p < 0.05 p=0.71 p>0.05 p=0.74 p>0.05

Go-Me p=0.18 p>0.05 p=0.16 p>0.05 p=0.18 p>0.05

Co-Gn p=0.07 p>0.05 p=0.03* p<0.05 p=0.03* p<0.05

M1-ramus right p=0.46 p>0.05 p=0.38 p>0.05 p=0.40 p>0.05

M1-ramus left p=0.06 p>0.05 p=0.10 p>0.05 p=0.11 p>0.05

M2-ramus right p= 0.19 p>0.05 p= 0.23 p>0.05 p=0.24 p>0.05

M2-ramus left p= 0.01* p<0.05 p= 0.02* p<0.05 p=0.03* p<0.05

PD upper p= 0.6 p>0.05 p=0.78 p>0.05 p=0.81 p>0.05

PD lower p=0.92 p>0.05 p=0.94 p>0.05 p=0.97 p>0.05

*- Statistically significant
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the essential factors in deciding the eruption space for 
the third molar. Within group B, composed of patients 
with mandibular micrognathia and skeletal class II 
malocclusion, similar finding has been noticed. Statistical 
significance was found for only 2 parameters: SNA and 
SNB, which can be linked to the hypo- or hyper-divergent 
pattern of growth, which modifies the position of point B 
(Tab. 3).

Clinical Cases
A few clinical cases illustrate the situation described. 
The patient P.D., undergoing orthodontic treatment 

for mandibular prognathism, dental and skeletal Angle 
class III malocclusion, was examined at age of 14 years 
(treatment start) and 15 years and 6 months, during an 
intermediate treatment stage.  Her situation was typical 
for the third molars display in class III: lower third molars 
had enough space for eruption and alignment and, would 
probably be conserved in occlusion with the upper second 
molars. However, extraction was advisable for the upper 
third molars, which did not have occlusal contact (Fig. 4).

The 2 groups statistically differed on their maxillary 
and mandibular development characteristics (the values 
of SNB and ANB angles that differentiate Angle class II 
from Angle class III malocclusions), and on the values 
of Xi-Pg and Co-Go parameters, which are different 
for micrognathia and macrognathia. On the other hand, 
the groups did not differ statistically on the FMA 
parameter, because we included both hyper- and hypo-
divergent cases in both samples. With the exception of 
the M2-ramus left, all the distances M1-ramus, M2-ramus, 
measured on the orthopantomogram, did not statistically 
differ since both groups included subjects whose third 
molars had enough space for eruption and alignment, and 
subjects whose third molars did not have adequate space.

Comparing patients whose third molar had sufficient 
space for eruption and alignment with patients whose 
teeth did not, ANOVA, Kruskal Wallis, and Mann 
Whitney were used to compare parameters within groups. 
The group A, consisting of patients with mandibular 
prognathia and skeletal class III malocclusion, showed 
significant difference for only one parameter: PD upper 
(Tab. 2, according to the Kruskal Wallis test), indicating 
that dental dimension of the complete arch is one of 

Table 2. Statistical tests ANOVA, Kruskal Wallis and Mann Whitney for group A, comparing patients with/without space available for 
the lower third molar

Parameters ANOVA Test Kruskal Wallis Test Mann  Whitney Test

Test value Significance Test value Significance Test value Significance

SNA p=0.28 p > 0.05 p=0.48 p>0.05 p=0.28 p>0.05

SNB p=0.29 p > 0.05 p=0.46 p>0.05 p=0.52 p>0.05

ANB p=0.57 p >0.05 p=0.46 p>0.05 p=0.52 p>0.05

Cf-Go p=0.69 p > 0.05 p=0.80 p>0.05 p=0.90 p>0.05

Xi-Pg p=0.65 p > 0.05 p=0.92 p>0.05 p=1 p>0.05

Go-Ar p=0.70 p >0.05 p=0.41 p>0.05 p=0.46 p>0.05

Go-Me p=0.61 p>0.05 p=0.52 p>0.05 p=0.58 p>0.05

Co-Gn p=0.26 p>0.05 p=0.27 p>0.05 p=0.31 p>0.05

M1-ramus right p=0.65 p>0.05 p=0.85 p>0.05 p=0.92 p>0.05

M1-ramus left p=0.53 p>0.05 p= 0.71 p>0.05 p=0.78 p>0.05

M2-ramus right p= 0.65 p>0.05 p= 0.85 p>0.05 p=0.92 p>0.05

M2-ramus left P=0.31 p>0.05 p= 0.23 p>0.05 p=0.27 p>0.05

PD upper p= 0.07 p>0.05 p=0.52 p>0.05 p=0.06 p>0.05

PD lower p=0.38 p>0.05 p=0.05 p=0.05 p=0.58 p>0.05
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Table 3. Statistical tests ANOVA, Kruskal Wallis and Mann Whitney for group B, comparing patients with/without space available for 
the lower third molar

Parameters ANOVA Test Kruskal Wallis Test Mann  Whitney Test
Test value Significance Test value Significance Test value Significance

SNA p=0.04* p<0.05 p=0.13 p>0.05 p=0.18 p>0.05
SNB p=0.03* p<0.05 p=0.05 p=0.05 p=0.05 p=0.05
ANB p=0.86 p>0.05 p=0.72 p>0.05 p=0.85 p>0.05
Cf-Go p=0.80 p>0.05 p=0.64 p>0.05 p=0.81 p>0.05
Xi-Pg p=0.95 p>0.05 p=0.88 p>0.05 p=1 p>0.05
Go-Ar p=0.33 p>0.05 p=0.23 p>0.05 p=0.29 p>0.05
Go-Me p=0.87 p>0.05 p=1 p>0.05 p=0.88 p>0.05
Co-Gn p=0.68 p>0.05 p=0.55 p>0.05 p=0.65 p>0.05
M1-ramus right p=0.80 p>0.05 p=0.76 p>0.05 p=0.88 p>0.05
M1-ramus left p=0.72 p>0.05 p= 0.76 p>0.05 p=0.88 p>0.05
M2-ramus right p= 0.50 p>0.05 p= 0.65 p>0.05 p=0.76 p>0.05
M2-ramus left P=0.43 p>0.05 p= 0.55 p>0.05 p=0.65 p>0.05
PD upper p= 0.35 p>0.05 p=0.30 p>0.05 p=0.36 p>0.05
PD lower p=0.26 p>0.05 p=0.23 p>0.05 p=0.29 p>0.05

*- Statistically significant

Figure 4. Patient P. D., female, orthopantomograms and lateral skull radiographs at the ages of 14 years, 15 years and 6 months; tracings 
superimposition, facial and dental aspects
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Figure 5. Patient C. M., male, lateral skull radiographs at the ages of 17 years and 10 months, 20 years and 2 months; tracings superimposition, 
profile aspect, orthopantomogram, intraoral aspect

Figure 6. Patient A. T., male, orthopantomograms  and lateral skull radiographs at the ages of 11 years and 12 years and 3 months; tracings 
superimposition, profile aspect
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excessive space to the third molars, a significant space 
being preserved even for the tooth 48, missed through 
anodontia (Fig. 6).

On the contrary, in the case of the another patient, 
also Angle class II with mandibular micrognathia, there 
was a total lack of space for third molars, visible at the 
age of 9 years and 11 months; another incriminating factor 
was generalised macrodontia (Fig. 7).

Another mandibular prognathism case, but 
superimposed on a hypodivergent growth pattern and 
tooth size close to macrodontia, presented an acute 
lack of space for the third molar eruption, even after an 
orthopaedic treatment stage. All 4 third molars had clear 
extraction indication, due to the space deficit (Fig. 5).

A typical Angle class II case, with mandibular 
micrognathia and a hyperdivergent growth pattern, offered 

Figure 7. Patient V. A., male, orthopantomograms and lateral skull radiographs at the ages of  9 years and 11 months, 13 years and 8 months, initial 
profile and intraoral aspects

Discussion

The space necessary for the third molar’s eruption 
and alignment depends on several interconnected factors: 

 ● Mandible base dimension;
 ● Alveolar bone perimeter and its relation with the 

skeletal base dimension;
 ● In skeletal class III anomalies compensated at the 

dental level, the lower alveolar perimeter might be 
significantly reduced compared to the mandible 
skeletal base, due to anomaly compensation through  
lingual tipping, generating space deficit; 

 ● Lower arch dental perimeter;
 ● Facial growth rotation pattern: hyper-divergent (high 

angle) or hypo-divergent.

Mandible macrognathia allows third molar 
alignment, but might not compensate the lack of space 
due to generalized macrodontia, with potential retro-molar 
crowding. Mandible micrognathia considerably reduces 
the eruption potential of the third molar through the lack 
of space it generates. The hyper-divergent growth pattern 
improves the lower third molar space in both micrognathia 
and macrognathia cases; the hypo-divergent growth pattern 
might be a reduction factor for the lower third molar space.

Generalized microdontia or macrodontia has a major 
influence on the evolution on the available space for the 
third molar. Generalized macrodontia can determine 
a lack of space even in cases with excessive mandible 
growth (mandible macrognathia). These remarks are 
in accordance with the studies of Hellman3, Bjork et 
al1,2, Richardson5,6, Silling9, Olive at al10, who describe 
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the importance of the skeletal relations (prognathism/
retrognathism) in the aetiology of the lower third molar 
inclusion.

Clinical analysis and the additional examination 
show that the evolution of space necessary for the 
eruption of the third molar differs not only between the 
two samples (chosen based on their facial patterns and the 
types of the dento-maxillary anomalies) but also within 
each sample of patients.

The real question that arises is: which is more 
adequate orthodontic behaviour: (1) to extract the 
third molar in all conditions in which its eruption and 
development are, or could be, abnormal and unfavourable; 
(2) to create space by usual orthodontic treatment; or 
(3) to assist normal eruption and development of this 
molar? Probably the most efficient way to proceed is to 
be positioned in between the 2 extremes, keeping the 
third molar through an orthodontic procedure only when 
this is also imposed by other dental abnormalities. If the 
pathological condition involves only the third molar, it 
would be better to extract it.
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