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Abstract

Introduction 

Keywords: Mandibular Third Molar; Impaction; Dental Arch Length; Mandibular Index

Objectives: To determine the normal size of the mandible and the difference of the dental arch length and the total teeth size space 
that is important for prevention of mandibular third molar impaction.
Methods: 102 subjects were divided into two groups, based on the eruption of mandibular third molars. Impacted mandibular third 
molar (Group1) comprised of 50 subjects and the erupted (Group 2) comprised of 52 subjects. Mandibular length, width, index, total 
teeth size, dental arch length, dissimilarity in dental arch length and the total teeth size were assessed. 

Results: There was a significant difference in the dental arch length, difference of dental arch length and total teeth size among the 2 
groups in both genders. A noteworthy contrast was seen in the mandibular length (P < 0.001), mandibular width (P < 0.001), dental 
arch length (P < 0.001), total teeth size (P - 0.002), difference in dental arch and total tooth size (P-0.001) between males and females. 
The normal sized mandible should have a length within the range of 13.5cm to 17.5cm for males and 13.0cm to 17.0 cm for females 
while normal dental arch-total teeth size difference range should be in the range of 0.40cm - 1.40 cm in males and 0.20cm -1.20cm in 
females for proper third molar positioning.
Conclusion: Based on the above findings, it may be justified to perform a preventive or therapeutic surgical removal of the lower 
third molars of the post pubertal patients whose parameters fall below these set values. 

Impaction occurs where there is prevention of tooth eruption 
to the functional site, owing to reduced space or abnormal devel-
opmental locus/site [1,2]. The most commonly impacted tooth is 
still the maxillary third molar accounting for 98 percent of impac-
tions [3,4]. The prevalence of impacted third molar(mandibular) is 
72.7% in the age range of 20-30 years cohort [5].

Third molars usually erupt around 17-21 years with variations 
being 14 in Nigerians [6] and 26 in Europeans [7]. The growth of 
mandible after puberty indicates more of a mandibular impaction, 
which is higher in females [8-13].

Impacted third molars may or may not cause any pathological 
changes and their removal is inevitable owing to its risks like acute 
or chronic pericoronitis, periodontal problems and presence of a 
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carious lesion on or the adjacent  molar, fascial space infections, 
spontaneous fracture of the mandible, TMJ-symptoms associated 
with retained third molars, and odontogenic cysts or tumors [14]. 
Also, crowding of lower teeth leading to malocclusion is an com-
mon occurrence [1,15].

Various factors have been proposed to play a role in determin-
ing the likelihood of impaction of mandibular third molars, includ-
ing tooth angulation, depth relative to the occlusal plane, the avail-
able space for eruption, degree of root development and size of the 
tooth.  Short length of the mandible is thought to be another etio-
logic factor in impaction of mandibular third molars [4]. 

An early assessment provides better management of the future 
impaction. Width and length of mandible, variations observed with 
dental arch perimeter and the total teeth size are the main param-
eters which help in diagnosing and treating the patient [16]. There 
are not many studies in literature regarding prediction of mandibu-
lar third molar impaction at an early age.

Therefore we aimed to define the average size of mandible and 
the variance of the length of the dental arch and overall tooth space, 
necessary for prevention of mandibular third molar impaction.

Materials and Methods 

The study population comprised of 102 subjects visiting the 
OPD of The Oxford dental college and hospital Bangalore. It was 
a case-controlled randomized study and simple random sampling 
was done. The research proposal was reviewed and approved by 
the ethical committee of the Oxford Dental College and Hospital, 
RGUHS. Bangalore, India. Study group included both genders aged 
20 years and above, with clinically erupted or impacted mandibu-
lar third molars. Excluded from the study were Subjects below 20 
years of age, Subjects with one or more missing tooth, retained de-
ciduous tooth/teeth, moderate to severe malocclusion and asym-
metry of face.

 Anthropometric measurements were done to record the length, 
width of the mandible and the difference of the dental arch length 
and total teeth size. Clinical oral examination was done using 
mouth mirror and probe to assess the position of the mandibular 

third molar. Failure of the tooth crown to reach the occlusal level 
of second molar, inclination of the tooth to the second molar and 
anterior ramus of the mandible were the criteria used to determine 
the presence of the impacted third molar. Mandibular dental arch 
impressions were taken using alginate and impression trays and 
casts were poured immediately using dental stone.

Mandibular size measurement

Marks were drawn with ball pen markers at specific landmarks 
on the face. The mandibular condyle was represented on the face 
by the midpoint of the tragus of the ear. The angle of the mandible 
was at the junction between the ramus and body of the mandible. 
The symphysis of the mandible was represented on the face by the 
soft tissue in the region of midpoint of the chin.

•	 Mandibular length (A) was the total distance from the con-
dyle to the symphysis. The length was determined by adding 
the distance from the midpoint of the tragus to the soft tissue 
in the region of the angle of the mandible and the distance 
from the soft tissue in the region of the angle to that of the 
midpoint of the chin. Both distances were measured on the 
skin with flexible tape rule. 

•	 Mandibular width (B) was the distance between the two 
angles of the mandible. The measurements were done di-
rectly on the subjects/patients with flexible tape rule closely 
adapted to displace the facial soft tissues. 

•	 Mandibular index was calculated as the ratio of mandibular 
width and mandibular length.

•	 Dental Alveolar arch Measurement (C) The anterior-poste-
rior distance of the arch from the midline to the retromolar 
pad on right side was measured on the dental cast. The an-
terior end of the dental arch was represented by the inter-
dental papilla between the central incisors and the posterior 
end of the arch was represented by the mesial edge of the 
retro molar pad; the distance was determined by marking 
the posterior limit on a strip with a pen; and then the marked 
strip was removed and positioned on a ruler to determine 
the length of the dental alveolar arch. 
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•	 Total Teeth Size Measurement (D) The total teeth sizes of the 
three anterior teeth, the two premolars and the two molars 
were measured on the dental cast with the two pointed sharp 
ends of a divider. First, the maximum mesio - distal width of 
the central, lateral incisors, and canine were measured, one 
point of the divider touching the mesial surface of the central 
incisor and the other point of the divider touching the distal 
surface of the canine, this distance between the two points 
of the divider were then determined.  Same was done for the 
two premolars and the two molars, and the three values will 
be added to give the total teeth size.

The difference between the dental alveolar arch and the total 
teeth size (C-D) of the seven teeth was calculated and recorded for 
both the groups.

Statistical analysis

Descriptive statistics was used to determine the frequency, 
means, and standard deviation for each parameter for the two 
groups. Data were analyzed using the SPSS [Statistical Package for 
Social Science] version 22 [IBM Corp. SPSS, Statistics 22]. 

Student Unpaired t test was used to compare differences be-
tween the values obtained for the two groups, with P values set 
at 0.05 and 95% confidence interval. Those values lesser than P < 
0.05 were considered significant. The range values of the param-

eters were determined by choosing the lowest value of the fre-
quency distribution in the impacted mandibular 3rd molar group 
and the highest value of the frequency distribution curve in the 
erupted group of both genders.

Results

Among 102 subjects there were 63 males (61.8%), 39 females 
(38.2%) Impacted group (n -50) had 23 males and 27 females, 
while erupted mandibular 3rd molar group (n- 52) had 40 males 
and 12 females. Among males there was a significant difference in 
mandibular width (P- 0.02), dental arch length (P < 0.001), differ-
ence of dental arch length and total teeth size (P < 0.001), among 
the 2 groups (Table 1). In females the mandibular length (P-0.01), 
dental arch length (P < 0.001), difference of dental arch length and 
total teeth size (P < 0.001) showed significant difference among the 
2 groups (Table 2). A significant difference was seen in the mandib-
ular length (P <0.001), Mandibular width (P < 0.001), dental arch 
length (P < 0.001), total teeth size (P - 0.002), difference in den-
tal arch and total tooth size (P-0.001) between males and females. 
The normal sized mandible should have a length within the range 
of 13.5cm to 17.5cm for males and 13.0cm to 17.0 cm for females 
while normal dental arch-total teeth size difference range should 
be in the range of 0.40cm - 1.40 cm in males and 0.20cm -1.20cm in 
females to countenance the third molar suitably in the dental arch 
(Table 3).

Comparison of mandibular Length between males and females using Student unpaired t test

Variable  
(in cm) Gender N Mean SD Std.  

Error
Mean 
Diff

95% CI of the Difference T
df P-value

Lower Upper

Mand. Length Males 63 16.07 1.05 0.13

1.26 0.84 1.67 6.05 100.00 <0.001*Females 39 14.81 0.97 0.16

Table 1

Comparison of mandibular width between males and females using Student unpaired t test

Variable 
(in cm) Gender N Mean SD Std. 

Error Mean Diff
95% CI of the Difference

T df P-value
Lower Upper

Mand. 
Width

Males 63 13.87 1.08 0.14 0.98 0.57 1.39 4.78 100.00 <0.001*
Females 39 12.88 0.89 0.14

Table 2
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Comparison of mandibular Index between males and females using Student unpaired t test

Variable 
in cm Gender N Mean SD Std. 

Error Min Max Mean 
Diff

95% CI of the 
Difference

T df P-valueLower Upper
M a n d . 
Index

Males 63 0.86 0.06 0.01 0.75 1.06 -0.01 -0.03 0.02 -0.54 100 0.59
Females 39 0.87 0.05 0.01 0.76 1.00

Table 3

Comparison of Total teeth size between males and females using Student unpaired t test

Variable 
in cm Gender N Mean SD Std. Error Min Max Mean 

Diff
95% CI of the Difference

t df P-value
Lower Upper

Total teeth 
size

Males 63 5.46 0.22 0.03 4.70 5.80

0.15 0.06 0.24

3.2

6 100 0.002*Females 39 5.31 0.23 0.04 4.70 5.80

Table 4

Comparison of Dental Arch between males and females using Student unpaired t test
Variable  
(in cm)

Gender N Mean SD Std.  
Error

Mean Diff 95% CI of the Difference t df P-value
Lower Upper

Dental Arch Males 63 6.19 0.48 0.06 0.42 0.24 0.60 4.59 100.00 <0.001*
Females 39 5.76 0.40 0.06

Table 5

Range Values of mandibular length and difference in dental arch & total tooth size for males and females
Variables (in cm) Males Females P-Value

Mand. Length 13.5-17.5 13.0-17.0 <0.001*
Difference in dental arch and total teeth size 0.0-1.4 0.0-1.2 0.001*

Table 6

Discussion

Several factors have been associated with the complications as-
sociated with extraction of mandibular third molars, including age 
[17], health of the patient and the degree of impaction [1]. There 
is a significant increase in surgical morbidity as patients become 
older [1,2,18,19].

The important causes of third molar impaction as reported in lit-
erature are hereditary factors,  the tooth germ malposition , insuf-

ficient third molar eruption force, tooth diameter [20,21], theory of 
phylogenetic regression of the jaw size - insufficient mesial move-
ment of the dentition of modern human due to lack of interproxi-
mal attrition [22,23], insufficient development of the retro-molar 
space [16,20,22,24-31], short mandibular length [16,32-36] and 
variance in dental arch size and the overall teeth size [13,30]. The 
mandibular third molar grows in the ramus of the mandible with 
occlusal surface facing uphill headlong with the growing mandible 
providing space for the newly forming tooth along with bone re-
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sorption. The growth of the mandibular ramus is by anterior bone 
loss with addition at posterior surface, if this remodeling resorp-
tion at the anterior aspect of the mandibular ramus is limited, there 
is lack of space for the mandibular third molars to erupt [10,20].

In our study, a significant difference in mandibular length be-
tween the two groups among females (P - 0.01) which is in ac-
cordance with Richardson (1977) [34] and Behbehani., et al. 
(2006) [22] who suggested short mandibular length predisposition 
mandibular third molar impaction. On the contrary among males 
there was no significant difference in mandibular length among the 
two groups (P-0.12). This is in agreement with Kaplan (1975) who 
found that there was no difference in mandibular length between 
subjects with impaction against erupted mandibular third molars. 
A significant difference was seen in the mandibular length between 
males and females (mean difference-1.26 cm) and P < 0.001, males 
presented with a longer mandibular length compared to females.

In the present study mandibular width also appeared to be a 
significant factor for eruption of mandibular third molars between 
two groups among males (P < 0.02.).There was a significant differ-
ence between the mandibular width of males and females (mean 
difference- 0.98 cm) and P < 0.001. Males presented with a higher 
mandibular width compared to females. Mandibular index did not 
show any significant difference between the two groups among 
both males (P- 0.35) and females (P - 0.20). 

Total teeth sizes had no significant difference between the 
impacted and erupted 3rd molar groups among both males and 
females. A significant difference was obtained in the total teeth 
size between males and females (P -0.002). It can be explained as 
disproportionate sizes of the teeth, arch, and jaw size are also in-
fluenced by gender [8,21]. There was a significant difference (P < 
0.001) in the dental arch length between the two groups in both 
males and females. The comparison of dental arch length between 
males and females also showed a significant difference (mean dif-
ference 0.42 cm) and (P < 0.001) Males presented with a higher 
dental arch length compared to females. These differences in the 
above parameters between males and females can be explained as 
males have larger and heavier jaws compared to females and also 
that males are found to have larger teeth than females [21].

The difference in the dental arch length and the total teeth size 
between the two groups was significant (P < 0.001) in both males 
and females. These findings suggest that lack of space distal to the 
second permanent molar is an important parameter in mandibu-
lar third molar impaction, confirming with the findings of Lakhani 
MJ., et al. who found that a space discrepancy of 5 mm to 10 mm 
would present as crowding in the  anterior segment and as third 
molar impaction in posterior segment.30 This is also in agreement 
with Schulhof, who stated that with a retromolar space less than 
25 mm may cause impaction.25 Akinbami BO found that normal 
dental arch-total teeth size difference range should be within or 
above 0.71-1.20 cm in males and 0.76-1.10 cm in females to allow 
the third molar to position properly [8].

In our study, in dental arch length and total tooth size difference 
for males was 0.0 to 1.4cm and that for females it was 0.0 to 1.2cm 
which was significant (P- 0.001). These differences in the above 
parameters between males and females can be explained as males 
have larger and heavier jaws compared to females and also that 
males are consistently found to have larger teeth than females [21].

The above anthropological factors are invariably determined 
by the differential and complex effects of the interplay of both ge-
netic and environmental influences on the pattern and direction of 
growth and development of the whole skull.1 This can be due to 
variation among different populations and ethnicities, mainly in-
fluenced by heredity, gender and evolutionary trends [21,38].

The present anthropological study on Indian population has fa-
vorably revealed that normal sized mandible should have a length 
within the range of 13.5cm to 17.5cm for males and as 13.0cm to 
17.0 cm for females while normal dental arch-total teeth size dif-
ference range should be in the range of 0.40cm - 1.40 cm in males 
and 0.20cm -1.20cm in females to allow proper positioning of the 
third molar. 

Conclusion

The two parameters showing the measurements are useful in 
assessing the possibility of impaction of the third molar and also 
the chances of post pubertal impaction. Extraction should be per-
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formed with patients’ consent following explanation of the advan-
tages of this early intervention and also the disadvantages of delay. 
Knowledge of the normal values of the mandibular length is also 
is relevant for comparison and evaluation of sizes of the mandible, 
in patients who need corrective orthognathic and reconstructive 
surgeries.
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