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ABSTRACT

Introduction: ear and facial cephalometry are of great importance in forensic civil and criminal investigations. Nigeria is
composed of over 250 ethnic groups with Yorubas and Fulanis as arguably the second and fourth largest ethnic groups.
Therefore, in-order to provide missing normative reference biometrics data of Nigerian ethnic groups, this study examined
three-dimensional biometrics of the ear and positions of the ear to face in Fulanis and Yorubas who are co-residents of Ilorin
in the North Central region of Nigeria.

Materials and Methods: age, Height, Bodyweight, three-dimensional photographs of the ear (right and left) and face of non-
related 25 Fulani males and 25 Yoruba males whose ethnic groups were confirmed by three generations (paternal and maternal)
were collected with informed consent. Ear Length, Ear Width, Concha Length, Concha Width, Lobule Length, Lobule Width and
Ear Indices were computed. Distances of each of Otobasion superius, Otobasion inferius and Tragus of the ear to the eyes
(exocanthion), nose (nasion and subnasale), mouth (cheilion) and facial midline landmarks (nasion, subnasale and gnathion)
were also computed. Data were statistically analyzed with p < 0.05.

Results: the right Ear Index of Fulanis was lower than those of Yorubas, while the left Ear Index of Fulanis was higher than those
of Yorubas.

Conclusion: overall, the findings of this study showed that Fulanis have shorter ear dimensions and shorter dimensions of

positional relationships of ear to the eyes, nose, mouth and facial midline landmarks compared with Yorubas.
Keywords: Ear cephalometry; facial cephalometry; three-dimensional biometrics; Fulanis; Yorubas; Nigeria.

Introduction

The ear is directly related to the face and is of
relevance in biometric studies and craniofacial surgical
reconstructions. The ear is the organ of hearing, and
is involved in the maintenance of equilibrium and
balance'?. It is divisible into three parts, the external,
middle and internal ear. External and middle parts
transfer sound to the internal ear, while the internal
ear contains the organ of hearing and equilibrium. The
external ear consists of the auricle and the external
acousticmeatus. The auricle contains several elevations
and depressions, and is made up mainly of irregularly
shaped plate of elastic cartilage lined on both sides
by thin skin'?. Its lowest part (lobule) contains only
connective tissue (fibrous tissue, fat and blood vessels)
covered by skin'?. The featuristic appearance of the
human outer ear or pinna is formed by the outer helix,
antihelix, lobe, tragus, antitragus and concha'.

Biometric dimensions of the external ear such as
ear height, ear width, lobular height, and lobular width
are dependent on sex, age and ethnicity, and have been
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employed to demonstrate variations amongst human
populations®. Ear sizes significantly increase with age,
and larger values were observed in older individuals*.
Some authors noted that the shape and appearance of
the human ear is unique to each individual while others
noted that the uniqueness of the ear to each individual
is yet to be clearly established*®. In addition, the use of
the ear as a forensic biometric feature may be limited
by confounding factors such as hair occlusion and
ear symmetry>”. However, the ear becomes a useful
biometric feature when the face may become not
completely recognized due to illumination changes,
facial expression changes, eye glasses and facial make-
up®” in addition to obtainable facial measurements.
Nigeria is located in West Africa and it is one-
sixth of Africa’s total population. Nigeria is divisible
into six distinct North-Central, North-East, North-
West South-East, South-South and South-West geo-
political regions. It is composed of over 250 ethnic
groups with a population of over 140 million in the last
national census conducted in 20068 The Yorubas and
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Fulanis are arguably the second and fourth largest
ethnic groups of Nigeria®. Ilorin is a Yoruba town but
cosmopolitan and comprising of residents belonging
to different ethnic groups such as Yorubas, Fulanis,
Hausas, Nupes and others. Ilorin is the capital city of
Kwara State in the North Central region of Nigeria?.

Ear dimensions in some Nigerian ethnic groups such
as Benins®, Igbos® and Hausas'® have been reported.
However, the authors are not aware of any study which
reported ear dimensions in Fulanis resident in Nigeria.
In addition, Akinlolu et al.® reported one-dimensional
cephalometry on the positional relationships of the
ear to facial midline landmarks in Yorubas of Nigeria.
However, data on ear biometrics and positional
relationships to the eyes, nose and mouth of Fulanis
and Yorubas of Nigeria are not yet available in
literature. Therefore, in-order to further provide
missing normative reference cephalometrics data in
literature, this study examined three-dimensional
digital cephalometry biometrics of the ear and the
positions of the ear in relations to facial midline
landmarks, eyes, nose and mouth of Fulanis and
Yorubas who are co-residents in Ilorin, Kwara State in
the North Central region of Nigeria.

Materials and Methods

Ethics statement

This research work was approved by the University
of Ilorin Ethical Review Committee (UERC) with
approval number; UERC/ASN /2018 /1261. Experimental
procedures were carried out in accordance with
the National Ethics and Operational Guidelines for
Research on Human Subjects, the Number code (1947);
the World Medical Association Declaration of Helsinki
(1964) and its amendments, the Helsinki Declaration of
1975, asrevised in 2000 and the Council of International
Organization of Medical Sciences (CIOMS) guidelines
of 1993 as stated on the research policy of the UERC. In
addition, every effort was made to follow all local and
international ethical guidelines and laws that pertain
to the use of humans in anatomical research™.

Determination of sample size and samples
collection

Fifty healthy and unrelated males (25 Fulanis and
25 Yorubas) were selected from volunteers amongst
individuals of Fulani and Yoruba ethnic groups resident
inIlorin, Kwara State using purposive random sampling
technique'*®. The purposive random sampling
technique is applied when the sample size is completely
dependent on volunteers for the study in experimental
procedures considered invasive such as taking ear and
facial photographs'. This is because individuals do
not easily want to have their ear and facial identities
captured and recorded by others. Hence, only the few
individuals who consented to volunteer for this study
were used as subjects for the study. Individuals with
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congenital anomalies, trauma, tumour, or any history
of previous surgery to the pinna/ear were excluded
from the study.

The aims and objectives of the study were verbally
explained to all subjects. Consent forms were
distributed to the volunteers to seek their informed
consent, and each subject signed the Consent Form to
indicate given approval. Data on age in years, height
in meters, bodyweight in kilograms and ear and facial
photographs were obtained from each subject only
when confirmed as Fulanis and Yorubas by three
generations (parents and grandparents).

Procedures for taking facial photographs

I. At the photometry point, a 300 mm square box
was marked on a white cardboard behind the head of
each subject with which the subject’s ear and facial
photographs were taken.

II. Two reference points of a linear distance of 300
mm were manually marked on the square box.

I1I. The subjects were asked to remove any visible
ear and facial accessories that can obscene the faces.

IV. The head of each subject was adjusted to
anatomical position.

V. The subjects were asked to look straight and
forward as the pictures were taken.

VI.A900 mm distance was ensured from the camera
standing point to the photometry point.

VII. The pictures were taken with the aid of a 3D
digital camera held on a camera tripod stand with
adjustable height, while the camera was fixed to the
height of each subject.

Definitions of cephalometric landmarks of the ear
and face as presented in Figure 1

Superaurale (sa): The most superior projection of
the helix".

Subaurale (sba): The most inferior projection of the
ear lobule!™2.,

Otobasion superius (obs): It is the point of
attachment of the helix in the temporal region. It
determines the upper border of the ear insertion!’192022,

Otobasion inferius (obi): It is the point of
attachment of the ear lobe to the cheek. It determines
the lower border of the ear insertion922,

Ear Width: The maximum breadth or width of
the ear determined on an imaginary line drawn
perpendicular to the long axis of the external ear
joining the most posterior point to the most anterior
point of the ear?.

Tragus (t): It was derived from the Greek word
tragos (goat). It is the small pointed eminence of the
external ear located anterior to the concha and which
projects backward over the meatus"*.

Exocanthion (ex): It is the soft tissue point
situated at the outer commissure of each eye fissure?*#:

Nasion (n): Itis the point in the midline of both the
nasal root and the naso-frontal suture. The slight ridge
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on which it is situated can be felt by the observer’s
fingernail. This point is above the line that connects
the two inner canthi>"18:2124,

Subnasale (sn): The point on the living body where
the nasal septum between the nostrils merges with the
upper cutaneous lip in the midsagittal plane!>18.21.24,

Cheilion (ch): It is the point located at each labial
commissure”#2125,

Gnathion (gn): It is the lowest median landmark on
the lower border of the mandible and is the lowest
point used in measuring facial height. It is identified
by palpation and is identical to the bony gnathion. It is
also referred to as the Menton'18:2021.25,

i it A <
Yo a .-

sba.2

Figure 1. Cephalometric features and landmarks of the Ear.
1. Helix, 1a. Crus Helicis

2. Lobule

3. Scaphoid Fossa

4, Antihelix, 4a and 4b. Crura Antihelicis

5. Triangular Fossa

6. Antitragus

7. Concha

8. Incisure Intertragica

9. Tragus

10. Opening of External acoustic meatus.

sa - superaurale, sha - subaurale, obs - otobasion superius and obi - otobasion
inferius.

obi

Cephalometric evaluations of dimensions of the
ear

Distances of the Ear Length (superaurale to
subaurale), Ear Width (maximum width of the ear),
Concha Length, Concha Width, Lobule Length and
Lobule Width were computed in this study (Figure
1.1). Ear Index (EI) was calculated as the percentage
proportion of Ear Length to Ear Width.

Akinlolu AA, Anigilaje Y, Ebito G

sbaal

Figure 1.1. Biometric measurements of Ear dimensions.

Dark solid line - Ear Length or Height, Yellow solid line - Ear Width or Breadth,
Purple solid line - Concha Length, Red solid line - Concha Width, Blue solid line
- Lobule Length or Height and Green solid line - Lobule Width or Breadth.

Biometric evaluations of position of the ear to the eyes

Distances of the Otobasion superius (obs)
to Exocanthion (ex), Otobasion inferius (obi) to
Exocanthion (ex) and Tragus (t) to Exocanthion (ex)
were computed in this study (Figure 2).

Figure 2. Biometric measurements of the position of the Ear in relation to the
Eyes.
obs - otobasion superius, obi - otobasion inferius, t - tragus and ex - exocanthion.
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Biometric evaluations of position of the ear to the
mouth

Distances of the Otobasion superius (obs) to
Cheilion (ch), Otobasion inferius (obi) to Cheilion (ch)
and Tragus (t) to Cheilion (ch) were computed in this
study (Figure 3).

Biometric evaluations of position of the ear to the
nose and facial midline landmarks

Distances of the Otobasion superius (obs) to
Nasion (n), Otobasion superius (obs) to Subnasale
(sn) and Otobasion superius (obs) to Gnathion (gn)
were computed in this study (Figure 4). In addition,
distances of the Otobasion inferius (obi) to Nasion
(n), Otobasion inferius (obi) to Subnasale (sn) and
Otobasion inferius (obi) to Gnathion (gn) were
computed in this study (Figure 4). Furthermore,
distances of the Tragus (t) to Nasion (n), Tragus (t) to
Subnasale (sn) and Tragus (t) to Gnathion (gn) were
computed in this study (Figure 4).

Procedures for

measurements

On the ear and facial images, the selected
cephalometric landmarks were identified based
on definitions of such landmarks from existing
literatures (Akinlolu, 2016a-d), and marked using
Adobe photoshop (CS6) brushes. The two referenced
points which represent the distance of 300 mm were
equally marked using Adobe photoshop (CS6) brushes.
The number of pixels across the two reference points
represented the given distance and was then used to
determine the actual life size or distance between
any other two points of ear and facial parameters
detected on the image using trigonometric and
geometric theories. Since some of the points were
not at the same horizontal or vertical levels, the
actual distance was converted using the pixels of the
two reference points and their computed distance as
read by the Adobe Photoshop (CS6). The size of each
image was divided by 2 to reduce the image size on
the Adobe Photoshop (CS6) before conversion.

For example, the Ear Length is defined as the linear
distance between the Trichion and Gnathion. The
TFH computed by the Adobe Photoshop (CS6) was
converted to actual life size or distance as follows:

Manually computed distance between the two
reference points (X): = 300 mm.

Computed distance X using Adobe Photoshop
(CS6): =649.8 mm.

Computed Ear Length distance between selected
two anthropometric reference points using Adobe
Photoshop (CS6): = 222.3 mm.

Conversion of computed Ear Length distance to
life size: =300 X 222.3/649.8 mm = 102.63 mm.

Finally, the result was divided by two to reduce the
large image size = 102.63/2 = 51.3 mm.

calculating cephalometric
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Figure 3. Biometric measurements of the position of the Ear in relation to the
Mouth.
obs - otobasion superius, obi - otobasion inferius, t - tragus and ch - cheilion.

Figure 4. Biometric measurements of the position of the Ear in relation to facial
landmarks.

obs - otobasion superius, obi - otobasion inferius, t - tragus, n - nasion, sn -
subnasale and gn - gnathion.

Statistical analysis

Computed data were statistically analyzed using
the statistical package for the social science software
(SPSS Statistics version 23.0) developed by the
International Business Machines Corporation (IBM).
Data were presented as Mean + Standard Deviation
(SD) with determination of level of significance at
p-values < 0.05.



Ear Biometrics and Positional Relationships to Facial Midline Landmarks,
Eyes, Nose and Mouth of Fulanis and Yorubas of Nigeria.

Results

Age, Height, Bodyweight and Body Mass Indices of
Fulanis and Yorubas

The Age, Bodyweight and Height for Fulani subjects
range from 20 - 80 years, 51 - 66 Kg and 1.57 - 1.81 m
respectively. The mean values for Age and Body Mass
Index for Fulanis were 35.20 years and 20.41 Kg/m?
respectively. The Age, Bodyweight and Height for
Yoruba subjects ranged from 20 - 25 years, 51 - 81 Kg
and 1.60 - 1.84 m respectively. The mean values for Age
and Body Mass Index for Yorubas were 21.87 years and
21.62 Kg/m?respectively.

Comparative analyses of ear dimensions between
Fulanis and Yorubas

Statistical analyses of right Ear dimensions showed
significant lower mean values (p < 0.05) in all 6
parameters (Ear Length, Ear Width, Concha Length,
Concha Width, Lobule Length and Lobule Width) in

Table 1. Three-dimensional biometrics of ear dimensions in Fulanis and Yorubas.
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Fulanis compared with Yorubas (Tables 1 and 2). In
addition, statistical analyses of left Ear dimensions
showed significant lower mean values (p < 0.05) in 5
out of 6 parameters (Ear Length, Ear Width, Concha
Length, Lobule Length and Lobule Width), but non-
significant higher mean value (p > 0.05) of Concha
Width in Fulanis compared with Yorubas (Tables 1
and 2). Furthermore, the right Ear Index of Fulanis
was lower than those of Yorubas (Tables 1 and 2). In
contrast, the left Ear Index of Fulanis was higher than
those of Yorubas (Tables 1 and 2).

Comparative biometric evaluations of position of
the ear to the eyes between Fulanis and Yorubas

Statistical analyses of right and left Ear dimensions
showed significant lower mean values (p < 0.05) in all
3 parameters (Otobasion superius to Exocanthion,
Otobasion inferius to Exocanthion and Tragus to
Exocanthion in Fulanis compared with Yorubas (Table 3).

Cephalometric Fulani Subjects Yoruba Subjects Fulani Subjects Yoruba Subjects
Parameters (Right Ear) Mean + SD | (Right Ear) Mean +SD | (Left Ear) Mean * SD (Left Ear) Mean % SD
Ear Length 57.5+53 64.2 + 3.9 549 + 6.7 66.0 + 3.7
Ear Width 27.7 £3.7 343 +31 289+28 33.5+27
Eg; :/Ui(ij?lezEar Length X 100 483+5.8 53.5£54 53.5+ 8.6 50.9 £ 4.9
Concha Length 245+ 2.8 28.0 + 6.7 23.7+3.6 28.0 3.2
Concha Width 13.9+2.2 17.8+ 4.6 15.0 + 2.3 17.3+25
Lobule Length 11.6 £ 2.0 142 +2.8 12122 149 + 2.5
Lobule Width 11.9 + 21 171+ 4.6 11.2+16 15.4+23

Table 2. Three-dimensional biometrics of ear dimensions in Fulanis and Yorubas in comparison with other ethnic groups.

Copatometric | ant, | gt | ponin | pibo, | st | icians | caucasians | afo-cartiveas>

Right Ear Length 575+53 | 642+3.9 | 58549 56.0 58.97 + 3.50

Left Ear Length 54.7+6.7 | 66.0+3.7 | 58.6 +5.2 55.7 58.27 + 3.77 68.9 65.2 62.7
Right Ear Width 27.7 £3.74 | 34331 | 34.0+49 32.47 £3.10

Left Ear Width 2895228 | 33.5+£2.7 | 33.3+48 32.80 £ 2.23 36.0 344 33.8
Right Ear Index 483 +58 | 53.5+54

Left Ear Index 53.5+8.6 | 50.9 + 4.9

Right Concha Length | 24.5+2.8 | 28.0 + 6.7

Left Concha Length 23.7+3.6 | 28.0%3.2

Right Concha Width 13.9+22 | 17.8+ 4.6

Left Concha Width 15.0£2.3 | 17.3 %25

Right Lobule Length 116220 | 142+28 | 159+3.6 14.0 1418 £ 2.07

Left Lobule Length 12122 | 149+25 | 15.8+3.3 14.0 14.35 + 2.80

Right lobule Width 11.9 21 17246 | 17.2 4.2 15.47 £2.29

Left Lobule Width 1.2+16 | 154+23 | 172+ 40 15.63 + 2.49
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Table 3. Three-dimensional biometrics of distances of the ear to the eyes, nose, mouth and facial midline landmarks in Fulanis and Yorubas.

Cephalometric Fulanis (right ear) | Yorubas (right ear) | T-test Fulanis (left ear) Yorubas (left ear) T-test
paramaters

obs - ex 62.82+5.93 77.0526.10 0.00 62.81%6.2 7411£5.48 0.00
t-ex 73.54+6.19 82.40+5.45 0.00 73.68+5.4 81.69+4.33 0.00
obi - ex 84.16+7.1 90.87%6.0 0.001 85.60£6.0 91.05%5.8 0.003
obs - ch 96.76+£10.4 126.37£9.1 0.00 95.63+£10.09 117.62+7.91 0.00
t-ch 91.81+9.46 116.57+8.8 0.00 91.67+8.1 110.214£7.4 0.00
obi - ch 87.48+8.6 108.23%7.2 0.00 88.10+7.15 103.25+7.2 0.00
obs-n 103.94+11.86 125.47+11.23 0.00 107.98£10.7 118.73+9.71 0.001
obs - sn 117.60+9.6 142.93+£12.6 0.00 117.84£10.2 135.83+£9.4 0.00
obs - gn 127.56+10.38 155.20£11.23 0.00 131.58£11.5 146.26+10.12 0.00
t-n 119.89+11.63 134.14+8.37 0.00 124.53+11.35 131.82+10.02 0.023
t-sn 116.19+£12.11 139.29+10.56 0.00 119.15£12.9 133.0828.8 0.00
t-gn 117.94211.0 139.33+£10.82 0.00 120.77£12.81 133.33+7.45 0.00
obi-n 120.78+11.78 133.85%£9.9 0.00 126.19+£10.54 131.248.02 0.069
obi - sn 103.19+12.5 122.42+8.5 0.00 108.31£11.46 121.93+11.4 0.00
obi - gn 110.91+13.24 135.88+10.84 0.00 114.48+11.45 127.86+11.35 0.00

Comparative biometric evaluations of position of
the ear to the mouth between Fulanis and Yorubas

Statistical analyses of right and left Ear dimensions
showed significant lower mean values (p < 0.05) in all 3
parameters (Otobasion superius to Cheilion, Otobasion
inferius to Cheilion and Tragus to Cheilion in Fulanis
compared with Yorubas (Table 3).

Comparative biometric evaluations of position of the
ear to the nose and facial midline landmarks between
Fulanis and Yorubas

Statistical analyses of right and left Ear dimensions
showed significant lower mean values (p < 0.05) in 8
out of 9 parameters (Otobasion superius to Nasion,
Otobasion superius to Subnasale, Otobasion superius
to Gnathion, Tragus to Nasion, Tragus to Subnasale,
Tragus to Gnathion, Otobasion inferius to Nasion and
Otobasion inferius to Gnathion in Fulanis compared
with Yorubas (Table 3). However, there was non-
significant lower mean values (p > 0.05) in Otobasion
inferius to Subnasale in Fulanis compared with Yorubas
(Table 3).

Discussion

The computed bodyweight, height and BMI in this
study implied that the Fulanis subjects were of lower
bodyweight and height compared with those of Yoruba
subjects. In addition, both Fulanis and Yorubas had
normal BMI classification with values between 18.5 and
25.0.

In Fulani males, the right ear dimensions of Ear
Length, Concha Length and Lobule Width were slightly
longer than their counterpart left ear dimensions.
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In contrast, the right ear dimensions of Ear Width,
Concha Width and Lobule Length were slightly shorter
than their counterpart left ear dimensions. However,
in Yoruba males, the left ear dimensions of Ear Length
and Lobule Length were slightly longer than their
counterpart right ear dimensions with few points.
The Concha Length were the same for the right and
left ears of Yoruba males. In contrast, the left ear
dimensions of Ear Width, Concha Width and Lobule
Width were slightly shorter than their counterpart
right ear dimensions (Tables 1 - 3). The non-significant
bilateral assymmetry in ear dimensions between right
and left ears in the present study is similar to those of
one-dimensional studies in males of Benins and Igbos
of Nigeria as reported by Oludiran and Omotoso®,
and those of Ghanaians reported by Fakuu et al.’.
Furthermore, the computed ear dimensions in this
study implied that the Fulani males have shorter right
and left ear dimensions compared with Yoruba males
in the present study (Tables 1 - 3).

In comparison with other African ethnic groups
within and outside Nigeria, computed right and left ear
dimensions of Ear Length, Ear Width, Lobule Length
and Lobule Width of Fulani males in the present study
were shorter than those of one-dimensional studies in
males of Benins® and Ghanaians?® as presented in Table
2. In contrast, the right and left ear dimensions of Ear
Length and Ear Width of Yoruba males in the present
study were longer than those of males of Benins?®, while
the right and left ear dimensions of Lobule Length and
Lobule Width in Yoruba males were shorter than those
of males of Benins® (Table 2). Furthermore, computed
right and left ear dimensions of Ear Length, Ear Width
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and Lobule Length of Yoruba males in the present
study were longer than those of Ghanaian males?® as
presented in Table 2. However, for computed right
Lobule Width was longer in Yoruba males than those
of Ghanaian males® while the Left Lobule Width was
shorter in Yoruba males than in Ghanaian males® as
presented in Table 2.

In comparison with ethnic groups outside Africa,
the Left Ear Length and Left Ear Width of Fulani males
computed in this study were shorter than those of
males of Indians, Caucasians and Afro-Carribeans
reported by Alexander et al,?® as presented in Table 2.
In contrast, the Left Ear Length and Left Ear Width
of Yoruba males computed in this study were shorter
than those of males of Indians but longer than those of
males of Caucasians and Afro-Carribeans reported by
Alexander et al,?® as presented in Table 2.

There is paucity of studies which examined the
positions of the ear to the eyes, nose, mouth and
antero-median aspects of the face in ethnic groups
within and outside Nigeria. This is probably due to
the expected long time consumption required to
conduct such studies physically via one-dimensional
cephalometry. Subjects are not likely to be patient
enough for such studies to be conducted. Hence, the
reported data in this study on the positions of the ear
to the eyes, nose, mouth and antero-median aspects
of the face in of Fulani males and Yoruba males in the
present study were possible because the biometric
measurements were computed on three-dimensional
digital images.

The only data on one-dimensional study of the
position of the ear to antero-median aspects of the
face was in Yorubas of Nigeria reported by Akinlolu et
al.?l. Comparatively, the position of the upper border
of right ear insertion to nasion (otobasion superius
to nasion) in Yoruba males of the present study
(125.47£11.23) was longer than those of Yoruba males
(122.70£0.39) reported by Akinlolu et al.??. Similarly, the
position of the lower border of right ear insertion to
nasion (otobasion inferius to nasion) in Yoruba males
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of the present study (133.85+9.9) was longer than those
of Yoruba males (126.70+0.37) reported by Akinlolu et
al.?. In addition, the position of the upper border of
right ear insertion to subnasale (otobasion superius
to subnasale) in Yoruba males of the present study
(142.93+12.6) was longer than those of Yoruba males
(128.60+0.24) reported by Akinlolu et al.?!. Similarly, the
position of the lower border of right ear insertion to
subnasale (otobasion inferius to subnasale) in Yoruba
males of the present study (122.42+8.5) was longer
than those of Yoruba males (116.40+0.64) reported by
Akinlolu et al.?.

For the position of the upper border of right ear
insertion to the lowest median landmark on the lower
border of the mandible (otobasion superius to gnathion)
in Yoruba males of the present study (155.20£11.23)
was longer than those of Yoruba males (144.60£0.35)
reported by Akinlolu et al.?. Similarly, the position of
the lower border of right ear insertion to the lowest
median landmark on the lower border of the mandible
(otobasion inferius to gnathion) in Yoruba males of the
present study (135.88+10.84) was longer than those of
Yoruba males (124.70+0.40) reported by Akinlolu et al.?.

Conclusions

Overall, the findings of the present study provide
novel three-dimensional biometric cephalometry
of the positions of the ear to the eyes, nose, mouth
and antero-median aspect of the face of Fulanis
and Yorubas of Nigeria which are not available in
literature. Generally, the Fulanis have shorter ear
dimensions compared with the Yorubas, who are their
co-residents in Ilorin in the North Central region of
Nigeria.
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