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Osteometric and Radiological Study of the Mandibular Notch
Estudio Osteométrico y Radiolégico de la Incisura Mandibular
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SUMMARY: The mandibular notch is located on the superior margin, between two prominent processes of the mandibular
ramus, the coronoid and condylar processes. The mandibular notch permits the entry of the masseteric artery, vein dreldespe to
surface the masseteric muscle. Literary reports documented variations in both, the shape and size of the mandibulagfoothhiEher
study aimed to document the morphology and morphometry of the mandibular notch in the South African Black and Indian population
groups and to determine their relationship to sex, age and race (if any). The morphometric and morphological paranmeterdibfitae
notch were measured and assessed in 149 digital panoramic radiographs and 51 dry mandible specimens (n=400) belongfing to the So
African Black African and Indian population groups. A combination of classification schemes by Mohatrah#2012) and Shakya
et al (2013) were adopted to assess the morphology of the mandibular notch. The morphometric parameter was measured using the
Dicom x-ray viewer and a digital vernier caliper. Each of the morphometric and morphological parameters were statistizally anal
using SPSS, to determine if a relationship existed between the afore-mentioned parameters and sex, age and race. dittiscthdy rec
round shaped mandibular notch to be the most prevalent type in both sexes with a combined incidence of 44.2 %. Thedength of th
mandibular notch was reported to be greater in males than females and concurred with previous studies. However, theigelected So
African group displayed a smaller mandibular notch than the Japanese and Chinese population groups. Furthermore, thinestiiely doc
population differences among the South African population group, as the Black African population group showed a widermandibula
notch than the Indian population group. This suggests that population-specific differences may exist for both the morghdlogical
morphometric parameters of the mandibular notch. However, only a statistically significant relationship between the leagth of t
mandibular notch with age and race was documented. The mandibular notch may be of clinical significance to maxillofatsdissurgeo
surgical and reconstructive procedures, in addition it may also aid forensic anthropologists in the identification of wnkamsn r
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INTRODUCTION

The mandibular notch, also referred to as the indis a paucity of literature regarding data in the South African
sura mandibulae or sigmoid notch, is a gap facing upwargspulation. The morphometry of the male mandibular
and backwards occupying the superior margin of theotch was greater than that of females and the length of
mandibular ramus (Stedman, 2012; Mohammaaa@l the notch differed among population groups, viz. Japanese
2012; Mosby Inc., 2013). Furthermore, this notch separat&sd Chinese (Suzuki & Takahashi, 1975; Huang, 2003).
two prominent processes of the mandibular ramus, viln addition, the shapes of the mandibular notch were va-
the coronoid process (superiorly) and the condylar processble in literary reports, viz: round, sloping, wide, trian-
(anteriorly) (Standring, 2008). The mandibular notch actgular and quadrilateral shapes (Mohamrmeal.; Shakya
as a passageway for the masseteric artery (accompargecl; Sahithiet al, 2016). In addition to population-
by the masseteric vein and nerve) to enter the deep surfgpecific differences, intra-population differences were also
the masseteric muscle (Standring; Mohametzal.). noted, as the sloping shape was most prevalent in the South

Indian population group, while in the North Indian

Morphometric and morphological studies regardingopulation, the wide shape mandibular notch was most

the mandibular notch have been reviewed; however thgseevalent (Shakyat al; Sahithiet al). Therefore,
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population-specific differences exist with regard to th&able I._The _morpholc_ngy of the mandibular notch in osteological
length and shape of the mandibular notch. and radiological specimens

Shape Osteology Panoramic radiograph

The mandibular notch islinically significant for
surgical and reconstructive procedures, as it assis
maxillofacial surgeons in their surgical approach ant gouna
management within this region (Clauseal, 1995; Mintz
et al, 1998; Mohammaat al). Therefore, this study
documents the morphology and morphometry of th
mandibular notch in order to determine their relationship t
sex, age and race (if any).

'3 w

Wide
MATERIAL AND METHOD

General. This study examined 149 digital panoramic
radiographs and 51 dry mandible specimens bilateral
(n=400). There were 97 South African Black and 103 India

(103), 94 male and 106 female radiographs. The digiti ~ Sloped
panoramic radiographs were obtained from private practic

within the eThekwini municipality metropolitan region,

while the dry mandible specimens were obtained from tr
osteological bank of Clinical Anatomy, School of
Laboratory Medicine and Medical Sciences at the Nelsc

R Mandela School of Medicine at the University of  Triangutar
KwaZulu-Natal. Both the digital panoramic radiographs

and dry mandible specimens were obtained utilizin
consecutive sampling. The age, sex and race of ti
radiographs and specimens in question were obtained frc

the patient and departmental records, respectively. Ethic
clearance was obtained BE 410/13. Panoramic radiograp
of patients who presented with no history of trauma ¢  Quadrileteral 1
pathological changes and had complete patient records w
included in this study, while mandibles that were erodec

broken and deformed were excluded.

Methodology. The panoramic radiographs and dry mandible
specimens were examined by the principle investigator, usin
a Dicom x-ray viewer and a digital vernier caliper,
respectively. The dry bone results were photographed usi
a Samsung digital camera (C650) and both sets of data wi
captured on Microsoft excel data sheet.

Morphological parameters.In this study, the morphology
of the notch was based on a combination of tw
classification schemes, viz. Mohamnetdal and Shakya
et al (Table I).

Fig.1. Morphometric
parameter: Length of
mandibular notch (A-B)

Morphometric parameter. The length of the mandibular
notch was measured from the anterior surface of the he
of the mandible to the posterior surface of the coronoid
process (Fig. 1. A-B).
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Statistical Analysis. The collected data was captured
and analysed using the Statistical Package for Social
Sciences (SPSS version 23.0). The Pearson Chi-Square
test and Independent Sample T-test was used to analyse
the relationship between age, sex, race, and the shape
and length of the mandibular notch. A 95 % confidence
level was adhered to for all statistical tests. A p-value of
less than 0.05 was considered to be statistically
significant.

Intra-observer reliability. The principle investigator
assessed the morphological and morphometric parameters
of the mandibular notch on two separate occasions to ensure
reliability and validity. The Intraclass Correlation
Coefficient Test was then utilized to compare the two sets
of data.

RESULTS

Table I1. The morphology and morphometry of the mandibular notch with regard to sex (in %).

Morphology of the mandibular notch (in %) p-value
Shape Males Females Sex
Right Left Both Right Left Both Right Left
Round 41 44 85 48 92 177
[21.8 %] [23.4 %] [45.5 %] [20.8 %] [22.6 %] [43.4 %] [44.2 %]
Wide 31 29 60 44 84 144
[16.5 %] [15.4 %] [31.9 %] [18.9 %] [20.8 %] [39.6 %] [36.0 %]
0.074 0.361
Slope 12 13 25 7 20 45
[64 %] [69 %] [13.3 %] [6.1 %] [3.3 %] [94 %] [11.3 %]
Triangular 7 4 11 6 14 25
1 [3.7 %] [2.1 %] [5.9 %] [3.8 %] [2.8 %] [6.6 %] [6.3 %]
Quadrilateral 3 4 7 1 2 9
[1.6 %] [2.1 %] [3.7 %] [0.5 %] [0.5 %] [09 %] [22 %]
Length of 28.72 27.66 28.07 27.50 2599 26.77 2747 0.101 0.046

mandibular notch

(in mm)
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Morphology of the mandibular notch. The round shape a length of 28.07 mm and 26.77 mm, respectivelpld
was most prevalent in 44.2 % of the sample, this wdg. The length of the mandibular notch in male was
followed by the wide (36.0 %), sloped (11.3 %), triangurecorded to be 28.72 mm and 27.66 mm on the right and
lar (6.3 %) and quadrilateral (2.2 %) shapes, respectivégft side, respectivelywhile in females it was noted to be
(Table I1). With regard to sex, the round shape mandibulamaller with a length of 27.50 mm and 25.99 mm on the
notch was most prevalent in 45.2 % and 43.4 % in malgght and left side, respectivelydble I). There was no
and females, respectively (Table II). The quadrilateratatistically significant dierence between the length of
shaped mandibular notch was least prevalent in both, malles mandibular notch and sexafile I1).The length of the
(3.7 %) and females (0.9 %) (Table II). There was nmandibular notch was 25.57 mm in the 13-29 year age
statistically significant difference reported between secohort and 30.51 mm in the 30-80 year age cohatil€r
and the shape of the mandibular notch (Table Il). The shapg. The length of the mandibular notch recorded
of the mandibular notch did not vary significantly overstatistically significant relationship with age (p-
time, as round shaped mandibular notch was moglue=0.000) (&ble IlI).
prevalent in 44.8 % and 43.3 % in the 13-29 and 30-80
year age cohorts, respectively (Table Ill). There was rRacial difference egarding the mandibular notch. This
statistically significant difference between age and thstudy documented the shape and size of the mandibular notch
shape of the mandibular notch (Table 111). in the BlackAfrican and Indian SoutAfrican population
groups within the KwaZulu-Natal provinc@/ith regard to
Length of the mandibular notch. The length of the the morphology of the mandibular notch, the round shape
mandibular notch was greater in males than females, w{1.0 %) was most prevalent in the Indian population, while

Table Ill. Morphology and morphometry of the mandibular notch in two age cohorts.

Morphology of the mandibular notch (in %) p-value
Shape 13 - 29 (n=250) 30-80 (n=150) Age
Right Left Both Right Left Both Right Left

Round 53 59 112 32 33 65

[21.2 %] [23.6 %] [44.8 %] [21.3 %] [22.0 %] [43.3 %]
Wide 46 43 89 25 30 55

[18.4 %] [17.2 %] [35.6 %] [16.7 %] [20.0 %] [36.7 %]
Slope 13 14 27 12 6 18 0.646 049

[5.2 %] [5.6 %] [10.8 %] [8.0%] [4.0 %] [12.0 %]
Triangular 7 4 15 5 5 10

[4.0 %] [2.0 %] [6.0 %] [3.3%] [3.3 %] [6.6 %]
Quadrilateral 3 4 7 1 1 2

[1.2 %] [1.6 %] [2.8 %] [0.7 %] [0.7 %] [1.3 %]
Length of mandibular 26.51 24.63 25.57 30.68 30.34 30.51 0.000 0.000

notch (in mm)

Table IV. The morphology and morphometry of the mandibular notch in two ethnic groups (in %).

Shape Morphology of the mandibular notch (in %) p-value
Indian (n=206) Black (n=194) Race
Right Left Both Right Left Both Both Right Left
Round 50 55 105 35 37 72 177
[24.3 %] [26.7 %] [51.0 %] [18.0 %] [19.1 %] [37.1 %] [44.2 %]
Wide 35 31 66 36 42 78 144 0.135 0.196
[17.0 %] [15.0 %] [32.0 %] [18.6 %] [21.6 %] [40.2 %] [39.0 %]
Slope 8 10 18 17 10 27 45
[3.9 %] [4.7 %] [8.7 %] [8.8 %] [52 %] [13.9 %] [11.3 %]
Triangular 8 4 12 7 6 13 25
[39 %] [19 %] [5.8 %] [3.6 %] [3.1 %] [6.7 %] [6.3 %]
Quadrilateral 2 3 5 2 2 4 9
[1.0 %] [1.5 %] [24 %] [1.0 %] [1.0 %] [2.0 %] [2.2 %]
Length of 26.74 2495 25.85 29.48 28.72 29.10 2748 0.000 0.000
mandibular notch
(in mm)
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the wide shape (40.2 %) was most common in the Blaskatistically difference between the shape of the mandibular
African population (Table V). The quadrilateral shape wasotch and sex (Shakw al; Sahithiet al).
least prevalent in both population groups, with an incidence
of 2.4 % and 2.1 % in the Indian and Black Africar_ength of the mandibular notch. In the current study,
population groups, respectively (Table V). With regard tthe length of the mandibular notch was recorded to be
the morphometry, the length of the mandibular notch wageater in males than females, with a mean length of
greater in the Black African population group than the India®8.07mm in male and 26.77mm in females (Table VI).
population group, with a mean length of 29.10 mm and 25.8%hese findings correlated with previous studies conducted
mm, respectively (Table IV). Furthermore, a statisticallpy Suzuki & Takahashi and Huang, who also reported a
significant relationship between the length of the mandibulémnger mandibular notch in males than females (Table VI).
notch and race was recorded in this study (Table IV).  Despite this similarity, it should be noted that variations
regarding the length of the mandibular notch between the
Reliability and validity. The first author assessed all digitalpopulation groups exist, as the selected South African
panoramic radiographs twice, yielding an Intra-Clagsopulation groups reported a smaller mandibular notch than
Correlation Coefficient of 0.806, which donates excellerihe Japanese and Chinese population groups (Suzuki &
agreement (max=1) (Cicchetti al., 1994). Takahashi; Huang) (Table VI). Therefore, it may be
postulated that population-specific differences regarding
the morphometry of the mandibular notch exist.
DISCUSSION Furthermore, in this study the length of the mandibular
notch recorded a statistically significant relationship with
age only (p-value=0.000). Haureg al (2003) reported
Morphology of the mandibular notch. In the present that there was no statistical difference between males and
study, the most prevalent shape of the mandibular notfgmales with regard to the length of the mandibular notch,
was the round shape, with an incidence of 44.2 %. Thighich correlated with this study (Table II).
was followed by the wide (36.0 %), sloped (11.3 %) and
triangular (6.3 %) shapes, respectively, with the leaRacial difference regarding the mandibular notch.This
prevalent shape being quadrilateral shape in 2.2 % of tsteidy documented population-specific differences with
sample (Table V). However, these results differed fromegard to the shape and size of the mandibular notch among
previous studies, as Mohammetdl. (2012) reported that the South African Black African and Indian population
the triangular shape was the most prevalent in the Iragjoups. Similarly, Shakyet al. and Sahithet al, as intra
population, while Shakyat al and Sahithiet al. found population-specific differences were highlighted between
that the sloped (45.5 %) and wide (43.5 %) shapes wehe North and South Indian population groups of India. In
most common in the North and South Indian populatictme present study, the most prevalent shaped mandibular
groups, respectively (Table V). With regard to age, theotch was round and wide shapes in the Indian and Black
present study documented that the round shap@drican population groups, respectively. Whereas, in the
mandibular notch was most prevalent in both the 13-Z%uth and North Indian population groups it was reported
year and 30-80 year age cohorts, with an incidence of 44ffat the sloped and wide shapes were most prevalent, with
% and 43.3 %, respectively. However, Shaleyaal. an incidence of 45.5 % and 43.5 %, respectively (Shakya
reported that the wide shaped (44.2 %) mandibular notehal; Sahithiet al). With regard to morphometry in the
was most prevalent in individuals older than 30 years present study, the Black African population group displayed
South India. The latter supports the view that populatioa- longer mandibular notch than the Indian population
specific differences may also exist. However, this studyroup, with a mean length of 29.10 mm and 25.85 mm,
found no statistically significant difference between thesspectively. A statistically significant relationship between
shape of the mandibular notch with age, sex and race {pe length of the mandibular notch and race was recorded
value > 0.05). Similarly, previous studies reported nm this study.

Table V. A comparison of the prevalence regarding shape of the mandibular notch (in %).

Author Population Sample n Shape of the mandibular notch ( %)

Round Slope Wide Triangular Quadrilateral
Mohammad et al. (2012) Iraqi 100 34.0 - - 46.0 20.0
Shakya et al. (2013) South Indian 200 308 455 238 - -
Sahithi et al. (2016) North Indian 200 333 233 435 - -
Present Study South Africa 200 442 360 113 63 22
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Table VI. The length of the mandibular notch (in mm).

Author Population Sample n Length of the mandibular notch (mm)

Male Female
Suzuki & Takahashi (1975) Japanese 112 3422 33.68
Haung (2003) Chinese 153 34.20 32.69
Present Study South Africa 200 2807 26.77

CONCLUSION

This study demonstrated that the round shap&morfologia de la incisura mandibular. El parametro morfométrico
mandibular notch was the most prevalent in both sexes. T$gemidi6 utilizando el visor de rayos X Dicom y un calibrador
length of the mandibular notch was reported to be greaterM@rnier digital. Cada uno de los parametros morfometricos y
males than females and this concurred with previous studlagrfologicos se analizaron estadisticamente utilizando el software
(Suzuki & Takahashi: Haung, 2003). However, the |engﬂ°,1PSS, para determinar si existia una relacion entre los parametros

. . .~ mencionados anteriormente y el sexo, la edad y la raza. Este estu-
of the mandibular notch in the selected South Afrlca&‘lo registro la incisura mandibular de forma redonda como el tipo

pODU|at!on group was Sma"e_r than the JaPa“ese and Chmﬁ%& prevalente en ambos sexos, con una incidencia de un 44,2 %.
population. Furthermore, this study elucidated populatioe informé que la longitud de la incisura mandibular es mayor en
differences among the Black African and Indian populatiofombres que en muijeres y coincidié con estudios anteriores. Sin
groups of South Africa, as the Black African populatiommbargo, el grupo sudafricano seleccionado mostré una incisura
group displayed a wider and longer mandibular notch thamndibular mas pequefia que los grupos de poblacion japoneses y
the Indian population group, thereby indicating thaghinos. Ademas, se documento las diferencias de poblacion entre
population-specific differences may exist for both th&! 9rupo de Sudafrica, ya que el grupo de poblacion negra de Afri-
morphological and morphometric parameters of thed mostro una incisura mandibular mas amplia que el grupo de la

dibul h | isticallv sianifi oblacion India. Esto sugiere que pueden existir diferencias espe-
man. bu a.lr notch. However, only a statlst|9a y signi ICart| ificas de la poblacion para los parametros morfolégicos y
relationship between the length of the mandibular notch wi orfométricos de la incisura mandibular. Sin embargo, solo se do-
age and race was documented. Knowledge of the anatogiyhents una relacion estadisticamente significativa entre la longi-
of the mandibular notch may assist maxillofacial surgeofsd de la incisura mandibular con la edad y la raza. La incisura
during reconstructive and surgical procedures, as it may aihndibular puede ser de importancia clinica para los cirujanos
in the surgical approach and management within this regionaxilofaciales en procedimientos quirlrgicos y reconstructivos;
In addition, it may also aid forensic anthropologists in thademas, también puede ayudar a los antropologos forenses en la

identification of unknown remains identificacion de restos desconocidos.

PALABRAS CLAVE: Incisura mandibular; Mandibu-
la; Radiografia panoramica; Osteologia; Morfologia.
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