
Taibah University

Journal of Taibah University Medical Sciences (2020) 15(4), 298e304
Journal of Taibah University Medical Sciences

www.sciencedirect.com
Original Article
Sex-related variation in the dimensions of the mandibular ramus and its

relationship with lower third molar impaction

Talat H. Al-Gunaid, PhD

Department of Pediatric Dentistry and Orthodontics, College of Dentistry, Taibah University, KSA
Received 8 March 2020; revised 17 April 2020; accepted 21 April 2020; Available online 27 June 2020
Or

Pee

165

Pro

(ht
صخلملا

يفنيسنجلانيبلمتحملافلاتخلاامييقتلةساردلاهذهانيرجأ:ثحبلافادهأ
.يلفسلاكفلادأرداعبأ

سرضلاراشحناةعومجم:نيتعومجمىلإاضيرم٢٤٠ميسقتمت:ثحبلاقرط
ةعومجملاو)ءاسنلانم٤٧ولاجرلانم٦٨(اصخش١١٥ددعلثلاثلايلفسلا
٨٩(اصخش١٢٥ددعليعيبطلكشبثلاثلاسرضلاغوزبىضرمللىرخلأا
.)ءاسنلانم٣٦ولاجرلانم

تاعومجمنيبنيسنجلانيبتافلاتخلاانمديدعلاةساردلاتددح:جئاتنلا
اميقلاجرلارهظأ.يعيبطلكشبتغزبيتلاكلتوةروشحملاةيلفسلاسورضلا
،كلذىلإةفاضلإاب.ءاسنلانممهئارظنبةنراقملابتاريغتملامظعميفربكأ
لوطلايفربكأاميقمكحتلاةعومجموراشحنلااةعومجميفلاجرلارهظأ
فلخغارفلاو،دأرلاضرعو،دأرلاعافتراو،ينلايلكلأاءىتانلالوطو،يمقللا
يفءاسنلاترهظأ،لباقملايف.ءاسنلانعىحرلافلخغارفلاةبسنوىحرلا
راشحناو،ةيلفسلاةيفلخلانانسلألرثكأةماقتساو،ربكأدأرةيوازنيتعومجملا
ربكأاميقمهيدلمكحتلاةعومجميفنيسنجلالاكناك.لاجرلانعةماقتسارثكأ
ءاسنلاترهظأو.راشحنلااةعومجميفمهئارظنبةنراقملابتاسايقلامظعميف
سورضلللايملقأوةيفلخلاةيلفسلانانسلألرثكأةماقتسانيتعومجملالاكيف
.ةثلاثلا

تاريغتملامظعميفربكأاميقلاجرلارهظأ،ةساردلاهذهيف:تاجاتنتسلاا
نمديزيدقامم،سنجلابقلعتييلفسلاكفلادأرنيوكت.ءاسنلانعةللحملا
.ثلاثلاسرضلاراشحناوأغوزبةيلامتحا

؛نيسنجلانيبفلاتخلاا؛يلفسلاكفلادأر؛يلفسلاكفلاداعبأ:ةيحاتفملاتاملكلا
يلفسلاثلاثلاسرضلارامطنا
Corresponding address: Department of Pediatric Dentistry and

thodontics, College of Dentistry, Taibah University, KSA.

E-mail: gunaid2000@hotmail.com

r review under responsibility of Taibah University.

Production and hosting by Elsevier

8-3612 � 2020 The Author.

duction and hosting by Elsevier Ltd on behalf of Taibah Universit

tp://creativecommons.org/licenses/by-nc-nd/4.0/). https://doi.org/10.1
Abstract

Objective: We conducted this study to assess possible

sex-related variations in the dimensions of the mandib-

ular ramus.

Methods: We divided 240 patients into two groups: an

impacted lower third molar group of 115 subjects (68 men

and 47 women) and a normally erupted lower third molar

group of 125 subjects (89 men and 36 women).

Results: The study identified multiple sex-related dif-

ferences between impacted and normally erupted lower

molar groups. Men demonstrated greater values in the

majority of variables compared to women. Further-

more, men in both the impacted and control groups

had greater condylar length, coronoid process length,

ramus height, ramal width, retromolar space, and

retromolar space ratio than women. By contrast,

women in both groups had a larger gonial angle, more

upright lower posterior teeth, and more upright

impaction than men. Both sexes in the control group

had larger values for most measurements than their

counterparts in the impacted group. Women in both

groups had more upright posterior teeth and less in-

clined third molars.

Conclusion: In our study, men had greater values for

most of the analysed variables compared to women.

Configuration of the mandibular ramus is related to the

sex, which might enhance the probability of third molar

eruption or impaction.

Keywords: Lower third molar impaction; Mandibular di-

mensions; Mandibular ramus; Sex-related variation
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Introduction

Impacted teeth have become a major concern in the last
four decades and remain a subject of interest among many
researchers.1 The most frequently affected tooth continues to

be the lower third molar. The correlation between lower third
molar impaction and its influence on the crowding of
anterior teeth is still debated. The aetiology of mandibular

third molar impaction is unknown, but contributing factors
include a discrepancy between tooth and jaw size, ramus
width, and the inclination of the lower posterior dentition.2

In order to assess impaction, various techniques are
commonly used, such as panoramic3,4 and cephalometric
images,5 cone beam computed tomography,6 and magnetic

resonance imaging.7 Of these, panoramic images are
considered to be the most cost-effective and provide a
broad outline of the dentition with less radiation exposure.
However, like any method, panoramic images have some

disadvantages, including difficulty in assessing skeletal re-
lationships, image distortion, and magnification errors.8,9

Panoramic images have been used extensively for the

evaluation of mandibular body size and height; the
accuracy of such measurements has been established and
found to be reliable.4,10

Using panoramic images, Al-Gunaid et al.11 focused on
the correlation between third molar impaction and ramus
dimensions. In terms of the latter, they reported significant

differences between subjects with mandibular third molar
impaction and those with normally erupted molars.
Despite this finding, there are still controversial sex-related
variations in lower third molar impaction. The aim of this

investigation was to explore the possible sex-related varia-
tions in mandibular ramus dimensions, with a focus on
subjects with impacted lower third molars compared to those

with normally erupted teeth.

Materials and Methods

The Ethics Committee of the Faculty of Dentistry, Taibah
University, approved this study. The records of 2981 patients
who were seeking dental services at the dental hospital were

checked and 240 panoramic radiographs that satisfied our
inclusion criteria were selected.

The criteria for inclusion were as follows: the subject was

aged �21 years, with good panoramic images, fully erupted
mandibular dentition, and no previous or ongoing ortho-
dontic treatment.
The patients were divided into two different groups based
on the position of the mandibular third molars:

� Impacted group: 115 subjects (68 men [117 sides] and

47 women [86 sides]). Two hundred and three sides
showed mesioangular impaction of the mandibular
third molar.

� Control group: 125 subjects (89 men [178 sides] and 36

women [71 sides]) with normal eruption of the lower third
molar.

The age of subjects ranged from 21 to 54 (mean,
27.2 � 6.7) years. A panoramic-cephalometric machine was
used to obtain the panoramic images (Kodak 8000 C Digital

Panoramic and Cephalometric, Netherlands).
Once taken, the panoramic images were exported to Im-

age J 1.48a software, which was used to mark images

(Figure 1).
Twelve linear and four angular measurements were made

(19 landmarks) (Figures 1e3).

Statistical analyses

Descriptive statistics for the two groups were obtained,

and comparisons between the control and impacted groups
were made using Student’s t-test using SPSS software (V 20,
Chicago, USA).

Results

Table 1 shows the comparison of mandibular

dimensions of men and women in the impacted group.
Men demonstrated significantly greater values in all of
the following parameters: condylar length, coronoid

process length, ramus heights, ramal width, mandibular
body length, sigmoid notch depth, retromolar space,
and retromolar space/third molar width ratio
(P < 0.001), and a larger angle between the condyle and

coronoid process (P < 0.05) than the women included in
the investigation. On the contrary, only three
measurements were significantly larger in women than in

men: gonial angle (P < 0.05), mandibular posterior
teeth inclination (P < 0.001), and impaction angle
(P < 0.001).

Table 2 shows a comparison between men and women in
the control group. The male subjects demonstrated
significantly greater values than female subjects for the

following variables: coronoid process length and ramal
width (P < 0.05), ramus height, total ramus height,
retromolar space, and ratio between retromolar space and
third molar width (P < 0.001). By contrast, women had a

deeper posterior ramus notch, deeper anterior ramus
notch, more upright lower posterior teeth, and a more
upright angle of impaction than men (P < 0.001).

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Figure 1: Landmarks and reference planes: Landmarks: Orbitale (Or)¼ the lowermost point of the bony orbit, condylion (Co)¼most superior point of

the headof themandibular condyle, coronoid point (Cor)¼most superior point of the coronoid process, sigmoid notch point (Snp)¼ the deepest point of

the sigmoid notch of the mandible, articulare (Ar)¼ a constructed point at the intersection between the external contour of the cranial base and dorsal

contour of the condylar head or neck, PMC ¼ the point of greatest convexity on the posterior border of the angular process of the mandible, posterior

ramus notch (Prnc) ¼ the deepest point of the posterior ramus notch concavity, anterior ramus notch (Arnc) ¼ the deepest point of the anterior ramus

notch concavity, gonion (Go)¼ the constructed point of the intersection of the ramus plane andmandibular plane, IMCa¼ posterior point of the greatest

convexity on the inferior border of themandible, IMCb¼ anterior points of greatest convexity on the inferior border of themandible,MNC¼ the deepest

point of themandibular inferior border notch concavity, antegonion point (Ag)¼ the point in the antegonial notch of themandible where the ramus joins

the body of themandible,mandibularmidpoint (M)¼ themost inferiormidline point on themandibular symphysis located byprojecting themental spine

on the lowermandibular border, F1¼ the midpoint of the occlusal surface corresponding to fossa of the first molar, B1¼ the point corresponding to the

bifurcation of the first molar, F3 ¼ the midpoint of the occlusal surface corresponding to fossa of the third molar, B3¼ the point corresponding to the

bifurcation of the third molar, M2¼ the distal contact point of lower second molar. Reference Planes: Orbitale plane¼ the line connecting the bilateral

orbitale (Or) points, Sigmoid notch plane¼ a tangent drawn from the deepest point on the sigmoid notch (Snp) parallel to the orbital plane, Z-plane¼ a

tangent drawn to the descending anterior border of the ramus of themandible, perpendicular to the sigmoid notch plane, Ramus plane¼ a tangent to the

posterior ramus connecting point Ar with the point of greatest convexity on the posterior border of the angular process of the mandible (PMC),

Mandibular plane ¼ a tangent to the lower border of the mandibular body, through the two points of greatest convexity on the inferior border of the

mandible (IMCaand IMCb),Longaxis of thefirstmolar¼ a linedrawn through themidpointof theocclusal surface andmidpoint of thebifurcationof the

first molar, Long axis of the third molar¼ a line drawn through the midpoint of the occlusal surface and midpoint of the bifurcation of the third molar,

Condyle-coronoid plane ¼ a line connecting the condylion (Co) and coronoid (Cor) points.

Figure 2: Linear measurements (mm). Condyle length (Coe Snp) ¼ measured from the condylion to the sigmoid notch plane along the long axis of

the condylar process, Coronoid length (Core Snp) ¼ measured from the coronoid point to the sigmoid notch plane along the long axis of the

coronoid process, Ramus height (Snp e Ag) ¼ the distance between the sigmoid notch point to the antegonion point (excluding the condyle and

coronoid), Total ramus height (Co-Go) ¼ the distance between the condylion and gonion, Ramus width (Prnc e Arnc) ¼ the distance from the

anterior to posterior ramal walls at the level of the mid-point, Mandibular body length (Go e M) ¼ measured from the gonion point to the

mandibular midpoint, Sigmoid notch depth ¼ the distance along a perpendicular line from the deepest point of the sigmoid notch to a line extending

from the condylion and coronoid process, Posterior ramus notch depth ¼ the distance along a perpendicular line from the deepest point of the ramus

notch concavity (Prnc) to a line connecting the point Ar with the point of greatest convexity on the posterior border of the angular process of the

mandible (PMC), Anterior ramus notch depth ¼ the distance along a perpendicular line from the deepest point of the anterior ramus notch concavity

(Arnc) to Z- line (a line perpendicular to sigmoid notch plane and tangent to descending anterior border of the ramus of mandible, Antegonial notch

depth ¼ the distance along a perpendicular line from the deepest point of the mandibular inferior border notch concavity (MNC) to mandibular

plane, Retromolar space (M2eZ) ¼ the distance between the distal contact point of the second molar and a line perpendicular to Z plane, Third

molar width ¼ the mesiodistal tooth width, Retromolar space/third molar width ratio ¼ retromolar space divided by the third molar width.

Gender variations and ramus dimensions300



Figure 3: Angular Measurements (degrees). Angle between the condyle and coronoid process (CoeCor) ¼ Formed by the intersection between the

two lines drawn from the Co and Cor along their long axis, Gonial angle (Ar and PMC-IMCa and IMCb) ¼ the angle formed by drawing two lines:

the ramus plane (Ar and PMC) and mandibular plane (IMCa and IMCb), Inclination of lower posterior teeth (L6eMP) ¼ the angle formed

between the long axis of the first molar (drawn through the midpoint of the occlusal surface and the midpoint of the bifurcation) and the

mandibular plane, Angle of impaction (L8eMP) ¼ the angle formed between the long axis of the third molar (drawn through the midpoint of the

occlusal surface and midpoint of the bifurcation) and the mandibular plane.

Table 1: Comparison of the means and standard deviations between men and women in the impacted group.

Variable Males (n ¼ 68) Females (n ¼ 47) P-value

Mean SD Mean SD

Condyle length (mm) 16.78 3.09 15.34 2.77 0.001

Coronoid length (mm) 13.04 3.10 11.73 2.85 0.003

Ramus height (mm) 47.25 4.05 40.17 4.87 0.000

Total ramus height (mm) 57.70 5.33 49.91 4.97 0.000

Ramal width (mm) 28.68 2.93 26.57 2.94 0.000

Mandibular body length (mm) 89.59 6.37 84.65 8.17 0.000

Sigmoid notch depth (mm) 13.39 2.18 12.29 2.02 0.000

Posterior ramus notch depth (mm) 2.47 0.88 2.58 0.66 0.36

Anterior ramus notch depth (mm) 2.72 1.56 2.87 1.58 0.52

Antegonial notch depth (mm) 1.85 1.03 1.74 0.70 0.39

Third molar width (mm) 10.88 1.02 11.01 0.87 0.32

Retromolar space (mm) 9.34 3.30 6.61 3.09 0.000

Retromolar space/third molar width ratio 0.86 0.31 0.60 0.27 0.000

Angle between condyle and coronoid process (deg) 42.33 8.55 39.62 10.22 0.04

Gonial angle (deg) 124.13 7.81 127.37 8.51 0.01

Inclination of lower posterior teeth (deg) 75.30 6.28 95.64 6.92 0.000

Angle of impaction (deg) 28.67 20.41 53.86 16.98 0.000

n ¼ number of subjects.
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Comparison between the impacted and control groups by
sex is displayed in Table 3. Men in the control group

exhibited a greater total ramus height than those in the
impacted group (difference: 2.49 mm, P < 0.001), as well as
a deeper sigmoid notch (0.62 mm), deeper posterior and
anterior notch depths (0.22 mm and 0.46 mm,

respectively), larger retromolar space (2.46 mm), greater
ratio between retromolar space and third molar width
(0.20 mm), a smaller angle between condyle and coronoid
process (�2.1�, P < 0.05), less inclined lower posterior
teeth (1.6�, P < 0.05), and finally, a less inclined lower

third molar (37.9�, P < 0.001).
Regarding women, those in the control group had

considerably greater measurements than their counterparts
in the impacted group. This was true for all variables with the

exception of coronoid process length, antegonial notch
depth, third molar width, and angle between the condyle and
coronoid process (Table 3).



Table 2: Comparison of the means and standard deviations between men and women in the control group.

Variable Males (n ¼ 89) Females (n ¼ 36) P-value

Mean SD Mean SD

Condyle length (mm) 17.41 3.26 18.04 2.95 0.16

Coronoid length (mm) 13.56 3.14 12.43 2.85 0.01

Ramus height (mm) 48.19 5.34 41.91 3.55 0.0000

Total ramus height (mm) 60.20 5.48 54.03 4.17 0.0000

Ramal width (mm) 29.39 3.35 28.40 3.77 0.04

Mandibular body length (mm) 89.23 7.73 87.86 6.89 0.19

Sigmoid notch depth (mm) 14.01 2.36 13.75 2.14 0.42

Posterior ramus notch depth (mm) 2.70 0.87 3.43 0.92 0.0000

Anterior ramus notch depth (mm) 3.19 1.93 4.01 2.26 0.0044

Antegonial notch depth (mm) 1.94 1.11 1.76 0.71 0.21

Third molar width (mm) 11.07 0.87 10.99 1.08 0.56

Retromolar space (mm) 11.81 3.12 8.21 3.33 0.0000

Retromolar space/third molar width ratio 1.07 0.30 0.75 0.30 0.0000

Angle between condyle and coronoid process (deg) 40.23 7.67 38.71 9.97 0.20

Gonial angle (deg) 122.67 7.67 124.61 6.17 0.06

Inclination of lower posterior teeth (deg) 76.97 6.36 92.45 5.28 0.0000

Angle of impaction (deg) 66.67 9.62 86.08 8.62 0.0000

n ¼ number of subjects.

Table 3: Means, standard deviations, differences between means, and standard errors of the difference in the control and impacted

groups by sex.

Variable Men: Control vs. Impacted Women: Control vs. Impacted

Control

(n ¼ 89)

Impacted

(n ¼ 68)

Difference

between

means

Std

error of

difference

Control

(n ¼ 36)

Impacted

(n ¼ 47)

Difference

between

means

Std

error of

difference
Mean SD Mean SD Mean SD Mean SD

Condyle length (mm) 17.41 3.26 16.78 3.09 0.63 0.38 18.04 2.95 15.34 2.77 2.69*** 0.46

Coronoid length (mm) 13.56 3.14 13.04 3.10 0.51 0.37 12.43 2.85 11.73 2.85 0.70 0.46

Ramus height (mm) 48.19 5.34 47.25 4.05 0.93 0.58 41.91 3.55 40.17 4.87 1.73* 0.69

Total ramus height (mm) 60.20 5.48 57.70 5.33 2.49*** 0.65 54.03 4.17 49.91 4.97 4.11*** 0.74

Ramal width (mm) 29.39 3.35 28.68 2.93 0.71 0.38 28.40 3.77 26.57 2.94 1.82* 0.54

Mandibular body length

(mm)

89.23 7.73 89.59 6.37 �0.36 0.86 87.86 6.89 84.65 8.17 3.2* 1.23

Sigmoid notch depth (mm) 14.01 2.36 13.39 2.18 0.62* 0.27 13.75 2.14 12.29 2.02 1.46*** 0.33

Posterior ramus notch depth

(mm)

2.70 0.87 2.47 0.88 0.22* 0.10 3.43 0.92 2.58 0.66 0.85*** 0.12

Anterior ramus notch

depth (mm)

3.19 1.93 2.72 1.56 0.46* 0.21 4.01 2.26 2.87 1.58 1.14*** 0.31

Antegonial notch depth (mm) 1.94 1.11 1.85 1.03 0.08 0.13 1.76 0.71 1.74 0.70 0.01 0.11

Third molar width (mm) 11.07 0.87 10.88 1.02 0.19 0.11 10.99 1.08 11.01 0.87 �0.03 0.15

Retromolar space (mm) 11.81 3.12 9.34 3.30 2.46*** 0.38 8.21 3.33 6.61 3.09 1.59** 0.51

Retromolar space/third

molar

width ratio

1.07 0.30 0.86 0.31 0.20*** 0.04 0.75 0.30 0.60 0.27 0.14** 0.04

Angle between condyle and

coronoid process (deg)

40.23 7.67 42.33 8.55 �2.1* 0.96 38.71 9.97 39.62 10.22 �0.91 1.63

Gonial angle (deg) 122.67 7.67 124.13 7.81 �1.45 0.92 124.61 6.17 127.37 8.51 �2.76* 1.22

Inclination of lower posterior

teeth (deg)

76.97 6.36 75.30 6.28 1.6* 0.75 92.45 5.28 95.64 6.92 �3.19** 1.00

Angle of impaction (deg) 66.67 9.62 28.67 20.41 37.9*** 1.77 86.08 8.62 53.86 16.98 32.21*** 2.22

n ¼ number of subjects.

*P<0.05, **P<0.01, ***P<0.001.
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Discussion

The results of this study revealed multiple sex-related
differences between the impacted and control groups, with

men demonstrating greater values for most variables in
comparison to those in women. This supports the findings of
Indira et al.,10 who reported that all mandibular
measurements were greater in men than in women. It was
also found that the condyle length and total ramus heights

in both men and women in the control group were higher
than those in the impacted group. These outcomes are in
line with previously reported results.11
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Al-Gunaid et al.11 reported a significant but imperceptible
correlation between retromolar space and ramus heights. The

authors concluded that ‘these parameters could be a relevant
indicator for predicting the eruption or impaction of third
molars’. Regarding mandibular body length (GoeM), no

difference was identified between the male subjects in the
control and impacted group. By contrast, women in the
control group had a mandibular body length that was

3.2 mm (P < 0.05) greater than that in women in the
impacted group (Table 3). This is consistent with a previous
study conducted by Hassan,12 who reported a significantly
shorter mandibular length in impacted female subjects.

Additionally, Begtrup et al.9 reported a significant
association between mandibular length and eruption of the
third molar. Although this contradicts the current study’s

finding in male patients, it does agree with the results in
female patients.

Both sexes in the control group had a deeper sigmoid

notch than members of the impacted group (Table 3). This
outcome is supported by Al-Gunaid et al.11 who attributed
the result to the smaller angle between the condyle and
coronoid process and longer ramus heights in the control

group than those in the impacted group (this results in less
backward and forward slope of the posterior and anterior
margins of the ramus in the control group). Subsequently,

this suggests that the sigmoid notch depth in the control
group is more likely to be more in-depth.

The findings of this investigation showed that the poste-

rior and anterior ramus notches were remarkably shallower
in both males and females of the impacted group than in
those in the control group. Al-Gunaid et al.11 attributed this

difference to ‘the failure of remodelling of the anterior and
posterior surfaces of the ramus, as well as the more
backward and forward slope of the anterior and posterior
borders of the ramus presented by the significantly smaller

angle between the condyle and coronoid process in the
impacted group’.

The current study revealed that the average retromolar

space was bigger in the control group than in the impacted
group, and this was the case for both sexes. Furthermore,
women in both groups had a smaller retromolar space than

men (Tables 2 and 3). This partially refutes the findings of
Hattab and Alhaija,13 who found there to be less
retromolar space in the female control group only. This

disparity may be the result of a difference in the
measurement technique.

Additionally, women in the impacted group had a smaller
retromolar space (6.61 mm) than women in the control group

(8.21 mm), with a mean difference of 1.59 mm (Table 3). This
difference is smaller than the 3.05-mm mean difference re-
ported by Hattab and Alhaija.13

Ganss et al.14 determined that the probability of third
molar eruption reaches 70% if the retromolar space is
13.9 mm in women, and 14.3 mm in men. Moreover,

Venta15 stated that the probability of eruption becomes
higherdwith the potential to reach 100%dwhen the
retromolar space is 16.5 mm. Uthman16 claimed that this
space should be larger than 11 mm for women and 12 mm

for men. This agrees with the findings for the men in our
control group.

The average space/crown width ratio was greater in the

control group (1.07 for men and 0.75 for women) than in the
impacted group (0.86 for men and 0.60 for women), a result
that is relatively similar to that reported by Hattab and

Alhaija.13 This could be attributed to similarities in the
inclusion criteria. Previous reports17 suggested that if the
ratio of retromolar space to third molar mesiodistal width

is at least one, 69% of third molars erupt, a result that is
inconsistent with our present finding. No explanation can
be suggested to elucidate this difference.

On review of the current findings, there was no significant
difference when comparing the gonial angle between men in
the control and impacted groups. However, significant
variation was evident in women; measurements were higher

in the impacted group than in the control group. Some re-
ports have found a more acute gonial angle in the impacted
group than in the normal group,17 something which was not

found in our groups. Our findings are consistent with those
obtained by Al-Gunaid et al.,11 who failed to identify any
association between the magnitude of the gonial angle and

third molar impaction. However, this does not support the
results of Behbehani et al.,2 who reported that a small
mandibular plane and gonial angle are correlated with an
increased chance of third molar impaction.

Interestingly, women in both the impacted and control
groups had more upright posterior teeth and less inclined
third molars. This resulted in less retromolar space in women

than in men. No explanation for this difference can be pro-
vided. This finding, however, contrasts with that of Alhaija
and Wazwaz,18 who reported that the probability of

impaction is greater when the posterior teeth are in a more
inclined position. Uthman16 concluded that the third molar
inclination angle should be larger than 40�, as when the

angle decreases, the chance of impaction increases, thus
agreeing with the results of the present study.

Despite the limitations of this study, as this research
ideally should have been performed in young adults,

recruiting samples from different racial backgrounds and
with different types of malocclusion, some obvious varia-
tions detected between the groups could be useful when it

comes to prediction and treatment planning.

Conclusion

Themale subjects demonstrated greater values for most of
the variables compared to the female subjects. The configu-
ration of the mandibular ramus is sex-related, which might

enhance the probability of thirdmolar eruption or impaction.
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