Int. J. Morphol.,
35(2)661-666, 2017.

The Morphometry of the Angle of Mandible and its
Correlation with Age and Sex in the eThekwini Metropolitan
Region: A Panoramic Study

Morfometria del Angulo de la Mandibula y su Correlacién con Edad y
Sexo en la Region Metropolitana eThekwini: Un Estudio Panoramico

S. Pillayt; S. Ishwarkumar?®; B.Z. De Gama & P. Pillay*

PILLAY, S.; ISHWARKUMAR, S.; DE GAMA, B. Z. & PILLAY, P. The morphometry of the angle of mandible and its correlation
with age and sex in the eThekwini metropolitan region: A panoramic $tudy. Morphol., 35(2561-666, 2017.

SUMMARY: The angle of mandible is formed by the tangent line joining the posterior margin of the ramus and the base of the
mandible. The angle of mandible has population-specific characteristics therefore; it is imperative to the field of ftnessitomyy
for age and sex determination. Literary reports regarding the use of the angle of mandible for age and sex determiaatgomary,
studies support it, while other studies have documented inefficiencies. Therefore, the aim of this investigation was tbtdecumen
morphometry of the angle of mandible and to determine if a correlation between the angle of mandible, age and sex exists. Sixty
digital panoramic radiographs (n=128) of individuals between 16-30 years were morphometrically analysed using the Dicom Digital
Imaging Software. The data was captured and analysed using the Statistical Package for Social Science (SPSS versioite23.0). Desp
females having a greater angle of mandible than males, no statistically significant correlation was found between treeasizgeodft
mandible and sex (p=0.088). The angle of mandible was observed to decrease with advancement of age, however only treg&6-19 year
cohort displayed a statistically significant correlation with the size of the angle of mandible (p=0.006). Thereforey thismestuded
that the angle of mandible may not be a useful indicator of sex, but may be a reliable indicator of age for individuals@é8vwaears
in the eThekwini Metropolitan region.
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INTRODUCTION

The mandible is the second most durable bone of tigettlé et al. and Upadhyayet al reported the angle of
body and is the most resilient in unfavourable conditiomsandible to be an inefficient tool for the determination of
(Oettléet al, 2009). The angle of mandible is formed by thage and sex, since there are countless factors that influence
tangent lines of the posterior border of the ramus and the development, viz. diet, dentition and population-specific
base of the mandible (Dralet al, 2010; Levershat al, characteristics.

2016). It is an important landmark of the mandible and is

commonly used in forensic science for age, race and sex  Furthermore, the literature reviewed has documented

identification (Upadhyagt al, 2012). However, controversy that the size of the angle of mandible decreased from birth

exists with regard to the use of the angle of mandible to adulthood and increased from adulthood to old age

forensic science, specifically in age and sex determinatié8chuenket al, 2004; Lipskiet al., 2013). On the contrary,

(Upadhyayet al). Leversheaet al reported a steady increase in the size of the
angle of mandible with advancement in age.

The literature revealed that the angle of mandible may
be an accurate cephalometric tool for population-specific In South Africa, the crime rate is continuously
age and sex identification (Singhal, 2015). Conversely, increasing (Crime Stats, 2017) with 17805 individuals
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murdered in 2015, consequently resulting in a large quantityhe selection criteria were:
of unidentified bodies recovered each year (Frarddial,
2008a). The use of standard anthropological measuremelmislusion criteria
of the angle of mandible may play a significant role in Patients between the ages of 16-30 years that have no history
identifying unknown remains (Kitaet al., 2013).  oftrauma, with a complete medical record and full dentition
Furthermore, there are a few studies conducted on the angle
of mandible and none of which were previously reported iBxclusion criteria
the eThekwini Metropolitan region. - Panoramic radiographs that are not clear, patients that had
mandibular and facial surgery or fractures to the jaws, as
Therefore, the aim of this study was to determine thewell as patients with oligodentia, systematic diseases or
morphometry of the angle of mandible and its correlationmetabolic bone diseases
with age and sex (if any) in the eThekwini Metropolitan
region. Morphometric Analysis. The morphometric parameters
utilized in this study were adapted from Levershal. and
measured using the MicroDicom (091-win32) digital soft-
MATERIAL AND METHOD ware:

- Ramus line (RL) was measured from the posterior border

Sixty-five digital panoramic radiographs of a South of the condylar process of the mandible, along the poste-
African Black population aged between 16-30 years wereior margin of the ramus to the edge of the inferior margin
measured using the MicroDicom Digital Viewer (091-win- of the ramus (Plate 1).
32). 34 males and 30 female radiographs were categorizddandibular line (ML) was the line drawn anteriorly along
into 3 intervals: 16-19 years old, 20-25 years old, and 26-3he inferior margin of the body of the mandible through
years old. The radiographs were obtained from thehe gnathion, which is the middle point on the base of the
Radiological data bank at Clinical Anatomy, University of mandible in the sagittal plane (Plate 1).
KwaZulu-Natal (Westville campus). Ethical clearance wasAngle of mandible (GA) was measured at the intersection
obtained (LMMSEC 002/16). of the RL and ML (Plate 1).

T CoNDECES.
" [ANDIBIE &

Fig. 1. Measurements of the angle of mandible on a panoramic radiograph x-ray of the mandible. Key: RL: Ramus line, MilaMandib
line; GA: Angle of mandible; R: Right; L: Left
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Statistical Analysis. The data was captured and analyzedngle of mandible versus sexThe mean angle of mandible
using the Statistical Package for Social Sciences (SP#Snales and females measured 120.94°. Females reported a
version 23.0) software. The Pearson Product Momegteater angle of mandible than males, with a mean angle of
Correlation Coefficient Test was used to determine if mandible of 122.40° and 119.65°, respectively (Table II).
correlation exists between the angle of mandible and age sspite these differences, no statistically significant
well as the angle of mandible and sex. The Intra-Clasifference was noted between the size of angle of mandible
Correlation Coefficient test was then employed to assess #ied sex (p=0.088).
inter-observer reliability (Cicchettt al, 1994). A p-value
of less than 0.05 was considered to be statisticalReliability and validity. A second observer
significant. morphometrically analyzed 12 random digital panoramic
radiographs using the MicroDicom (091-win32) digital soft-
ware. The Intra-Class Correlation Coefficient test was then
RESULTS employed to assess the inter-observer reliability. A 0.989
significance for the mean angle of mandible between both
observers was found, which donates excellent agreement
Angle of mandible versus ageThe size of the angle of (max=1) (Cicchettet al). These findings are in agreement
mandible decreased with advancement in age from 121.68°0ettléet al. who reported an Intra-Class Correlation
t0 120.57° (Table I). No statistical significance was observetbefficient of 0.944.
between the size of the angle of mandible and age (p=0.487).

Age: 16-19 yearsIn the 16-19 year age cohort, the angle odDISCUSSION
mandible was slightly greater in females, with a mean angle
of 121.8E, while in males it was recorded to be 122.3V
statistically significant relationship between size of angle Angle of the mandible and age. In the present study,
of mandible and the 16-19 year age cohort was recordéx mean angle the mandible was 121.03°, which correlated
(p<0.006) (Table I). closely with the Lebanese, South African White, Jordanian
and Australian population groups (Table Ill). However, the
Age: 20-25 yearsin the 20-25 year age cohort, the size ofndian population group reported the largest angle of
the angle of mandible was 122°2ahd 119.92in females mandible with a mean angle of 130.50° (Table III).
and males, respectively. No statistical significant differendeurthermore, despite differences in the size of the angle of
was recorded between this age cohort and the size of anglendible in the different age cohorts, no correlation between
of mandible ( p=0.096) (Table I). the size of the angle of mandible and age were observed in
this study (p=0.487). These results were in accordance with
Age: 26-30.The mean angle of mandible measured 123.1®ettlé et al. who investigated the South African Black
and 117.70 in females and males, respectively. Ngopulation in the Tshwane metropolitan region. However, it
statistically significant relationship between the size of thdiffered from the study conducted by Levergtal, who
angle of mandible and 26-30 age cohort was recordeeported a statistical significance between age and the size
(p=0.194) (Table I). of angle of mandible. However, when the size of the angle
of mandible was

correlated to each age

Table 1. _Mean angle of mandible for males and females between 16-30 years cohorts, this study
of age (in°). observed a statistically
Sex Age Cohort (years) significant correlation

16-19 2025 26-30 between the 16-19 year
Mean male angle of mandible 121.81 119.92 117.71 age cohort and age
Mean female angle of mandible 121.37 122.23 123.16 (p<0.006). However, the
Both 121.63 120.87 120.57

present study was the first
to document such a
correlation. The afore-

Value(angle of mandible v/s age) p=0.006 p=0.096  p=0.194

Table Il: Mean angle of mandible for males and femalés. (in mentioned differences
Patients Total sample size Mean age (years) Mean angle of mandible with SD (in ©) could be due to dietary
Males 34 22.85 119.65+ 7.88 differences, as well as lo-
Females 30 23.75 122.40 + 4.52 cal population-specific
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differences, however this was out of the scope of this studyngle of the mandible and sexin the present study, the
(Franklinet al, 2008b). Furthermore, these differences mafgemale angle of mandible was observed to be greater than
be due to the sample size of this study. male. However, Ayoulet al (2009) and Gambat al
(2016) reported that males had a greater angle of mandible
This study also noted a trend between the size of thiean their counterparts in Lebanese and Brazilian
angle of mandible and age viz. the size of the angle pbpulations, respectively (Table IV). This study reported
mandible decreased with advancement of age. Thi® statistically significant correlation between the angle
concurred with the findings of Upadhyayal in an Indian of mandible and sex. This finding concurred with Oettlé
population. However, Al-Shamoet al (2012) and Leversha et al. who conducted a study on the Black South African
et al reported conflicting results, as they reported that th@opulation in a Tshwane metropolitan area, as well as Al-
size of the angle of mandible increased with advanceme®ihamoutet al. in a Jordanian population. However,
of age in Jordanian and Australian populations, respectiveluumonenet al. (2010), in a Finnish population and
Levershaet al in an Australian population reported a
Possible reasons for these differences may be duesignificant correlation between the size of the angle of
craniometrical differences, which may have resulted fromnandible and sex. These sex differences may be due to
the evolutionary processes in different continents therefogenetic variation, as the male mandible persists in growth
this may contribute to population-specific differences (Oettléfter puberty in comparison to females (Franidinal,
et al). Furthermore, genetic variation, climate, dietary habi®008b). Furthermore, masseter force may also play a role
and nutrition may also contribute to population-specifim genetic differentiation, as males have a greater masseter
differences (Poongoéi al, 2015). South Africa is a multi- force which reduces the size of the angle of mandible, thus
racial country, therefore the sub-population groups withiresulting in a smaller angle of mandible in males than
South Africa may have their own oestometric standards. THmmales (Ayoulet al).
may account for the discrepancy that arises when the current
study was compared to other South African literature In addition, this study observed that the angle of
(Franklinet al, 2008b). mandible was 119.65° in ma-
les. This concurred with the
South  African study

Table Ill. Mean angle of mandible of different population group$)(in conducted by Oettlét al,
Author Year Population Age (years) Mean GA who found a mean angle of
Ayoub et al. 2009 Lebanese 1726 121.38 mandible of 118.75¢°.
Oettlé et al. 2009 South A frican White M =38-91 120.13 However, Upadhyat al

. F=21-97 reported a mean angle in ma-
Oettlé et al. 2009 S outh African Black M=2398 120.64 les of 132.0° in the Indian
Shahabi et al. 2009 Iranian 11:5-’53 " 124.17 E;p;’?glon grotup, V;ll’f:lch V\tlﬁs
Al-Shamout 2012 Jordanian 20-29 123.04 présent SgtLZ?/ e“: thisgtud;
Upadhyay et al. 2012 Indian . 1735 130.50 the size of '&he angle Of’
Leversha et al. 2016 Australian 1829 123.24 . .
Current study 2016 South African Black 16-30 121.03 mandible in females was

122.40°, this concurred with
the White South African
population, who had mean

Table IV. Angle of mandibles of males and female of different population groudps (in angle of mandible of 122,489

Author Year Population Age (years) Male Female .

De Villiers 1968 South African Black - 120.60 125.00 fjoeglhe et a|.).| HOWGV(;‘.'I’,

Ayoub etal. 2009 Lebanese 17-26 121.76 121.00 padhyayet al reported a

Shahabi ef al. 2009  Iranian 1530 12368 12430 9reater mean angle of

Oettlé et al. 2009  South African Black M=23-98 12011 121.17 ~ mandible than the current
F=24-80 study of 129.0° for females

Oettlé et al. 2009  South African White M=38-91 11825 12200 in an Indian population
F=2197 (Table 1V).

Upadhyay et al. 2012 Indian 17-35 132.00 129.00

Al-Shamout et al. 2012 Jordanian 20-29 123.23 122.84 A possible

Leversha et al. 2016  Australian 18-29 121.53 124.94 explanation for this

Current study 2016 South African 16-30 119.65 122.40 occurrence may be due to
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population-specific differences regarding thelibula(p=0,006). Por lo tanto, este estudio concluyé que el angu-
morphometric analysis of the angle of mandible (Poongoldi de la mandibula puede no ser un indicador util de sexo, pero
et al). In addition, different climate, nutrition and |ab0u,pued~e serun indic_rfldor confiaple de edad para i_n_dividuos entre 16-
division may also contribute to population-specific-? a0s en laregion metropolitana de eThekwini.

differences regarding the size of angle of mandible
(Poongodiet al). This study recommends that futureSeXO,
studies should include a larger sample size with a wider
age range and to compare the size of the angle of mandible
between the sub-population groups of South Africa.

PALABRAS CLAVE: Angula de la mandibula; Edad;
Mandibula; Morfometria.
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