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Abstract

Objective: The objective of this study was to determine the cephalometric variations in the soft tissue profile between Ivorian and
Lebanese girls.

Material and Methods: We conducted a cross-sectional comparative study in young girls from two countries (Cote d’Ivoire and
Lebanon), aged 11-16 years, taken in initial consultation in a private orthodontic practice in Abidjan. For each subject selected,
lateral cephalometric radiographs were taken under standardized conditions and traced to determine soft tissue patterns. The
cephalometric analysis was performed with the conventional marks taken from the soft tissues. Classic and specific planes and
lines were used. Data obtained were analyzed with SPSS 20.0 statistics software. The quantitative variables were described by their
average and difference. A t test for independent samples was performed to compare the variables according to ethnicity
(nationality). Statistical significance was set at p< 0.05.

Results: The results showed many significant statistical differences between the Ivorian and the Lebanese girls, except for the
upper part of the facial profile. Almost all the variables concerning the convexity of the soft tissue profile, and the nose profile,
showed differences between the two groups. The Lebanese girls had a larger total facial convexity than the Ivorian girls. Whose
nose' depth angle was smaller, and whose nose’ back angle was larger. The nasal bridge was thus more pronounced. The labio-
mental angle and the Z angle also smaller. However, the nasal tip angle did not present any difference between the two groups. The
lips were more protrusive iin the lvorian girls.

Conclusion: These results reveal significant differences in most of the facial soft tissue profile variables comparing Ivorian with
Lebanese girls. Most of these variables are essential for the diagnosis and treatment plan of cases that need orthodontic and/or

orthognathic surgery.

Keywords: Cephalometric analysis — Facial soft tissue profile — Comparison - Ethnic differences.

Introduction

The quest for a pleasing facial esthetic is one of the
main objectives of orthodontic treatments. Many
decision aids for diagnosis and treatment have been set
up besides clinical observations.®819  Cranium
cephalometry, using lateral radiographs is one tool that
allows the viewing and measurement of the hard and soft
tissues of the cephalic end. The soft tissue profile is as
an important orthodontic element for the part it plays in
the facial aesthetics. It is thus reasonable to assume that
an analysis of facial soft tissue is relevant to diagnosis
and therapeutic planning, as its configuration is
intimately linked to that of the underlying skeleton.

Several approaches to cephalometric analysis have
been developed to interpret the diagnostic features
provided by lateral cephalograms.® They are mostly
based on dental skeletal points of interest that are not
necessarily compatible with a pleasing facial aesthetic.
However, the soft tissues play an important role in the
physical and aesthetic appearance of the face. Some
approaches have been specifically developed to study the
soft tissues including the soft tissue profile.©20.28)

The criteria of beauty change and differ from one
community to another, but have always attracted interest
and been of great importance in all cultures. The facial
soft tissues may or may not develop in proportion to or

the corresponding skeletal structures. The variations in
the depth, length and tonus of the soft tissues can affect
the position of the dental skeletal structures, and the
relations between them can thus affect the esthetic of the
face. A pleasing face can lend its owner a marked
psychosocial advantage, just as a facial deformity can
adversely affect social acceptance and behavior. Self-
esteem seems to be closely linked to facial
appearance.®24)

Clinically, the cephalometric standards are not
applicable to all patients because of ethnic characteristics
and interbreeding; this implies a need for specific
cephalometric norms for each ethnic group. However,
cephalometric standards for different ethnic groups must
be interpreted carefully.®1017.23.2621) Communities today
are more and more multiethnic.

In Cote d’Ivoire, orthodontics is still a recent
specialty of odontology. However, the number of
patients seeking orthodontic and/or orthognathic surgery
treatment is steadily increasing. The Lebanese diaspora
forms a firmly settled, integrated ethnic community who
work and study in Céte d’Ivoire, which is the African
country that has the most Lebanese citizens.

In this social mix, the anthropological and cultural
characters of the different ethnic communities are
different.
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To date, there are no reported studies comparing
cephalometric soft tissue values of Ivorian subjects aged
11-16 years.®t® Likewise, as far as we know, for the
Lebanese living in Cote d’Ivoire.

The purpose of this study was to compare the soft
tissue profile of lIvorian and Lebanese adolescents with
normal skeletal patterns. The null hypothesis tested was
that the cephalometric features of the soft tissue profile
of the young Lebanese and Ivorian patients were similar.

Materials and Methods

This was a cross-sectional study of a sample
comprising one group of Ivorian and another group of
Lebanese girls, all admitted for initial consultation in a
private orthodontic practice in Abidjan. These young
girls were aged 11-16 years. To be included in this study,
the girls had to be 100% native (father and mother) of
Cote d’Ivoire or Lebanon.

None of the subjects had any traumatic or
orthodontic antecedents, and all presented skeletal class
1 features, a facial normodivergence and a face well-
balanced in appearance. None had orofacial soft tissue
pathologies, or craniofacial abnormalities. None had
undergone any previous orthodontic, orthognathic, or
prosthodontic treatment.

Despite the large numbers of girls presenting at the
initial consultations (boys were fever in number,
reflecting local social behavior), very few satisfied all
the criteria. Only 34 lvorian and 32 Lebanese female
patients were retained.

For each subject, the lateral cephalogram was
extracted from the file for the needs of the study. To be
selected, two lvorian orthodontists consensually judged
that on each lateral radiograph, the face was well-
balanced after a drawing and some preliminary measures
based on the FMA and ANB angles.

All the cephalograms were taken with the same
digital lateral cephalography equipment CRANEX Excel
Ceph® (SOREDEX). The AGFA X-ray films (8" x 10")
were exposed to 80 kVp; 10 mA, 0.8 s at a fixed distance
of 2 m following the standard technique. The screens
were located 30 cm away from the patients’ midsagittal
plane. These could be adjusted according to the patient’s
age and size.

Lateral cephalographs were taken in the natural head
position with the eyes straight ahead, the true vertical
perpendicular to the floor, and the true horizontal parallel
to the floor, with the teeth in maximum intercuspidation
and the lips at rest. The true horizontal line (THL) and
true vertical line (TVL) were taken as the horizontal and
vertical references respectively. The radiographic
pictures were obtained with a distance of 130 mm
between the source and the cassette.

The cephalometric tracings were made by one
operator (BJB), and the landmarks (anatomical
landmarks) were verified by another operator (BKAM).
No dissonance was observed and the operators were both
fully satisfied with the result.

Forty-three variables in reference to the soft tissue
profile were studied: face profile angle, nasolabial angle,
low-profile of throat angle, lower jaw path, the
mandibular path, nasal congestion, nasal projection,
lower height of the face, length of upper lip, thickness of
upper lip, protrusion of upper lip, exposure of upper
incisor, interlabial angle, length of lower lip, height of
chin, thickness of lower lip, lower protrusion of lip, sub-
nasal area, length of neck and height of lower face.

To facilitate the evaluation of all these
cephalometric parameters, they were split into three
categories: angular, linear, and proportional (Table 1,
Fig. 1)

Table 1: Soft tissue points

Landmark Name

Definition

Glabella (G?)

Most prominent anterior point in the mid-sagittal plane of the forehead

Soft nasion (N’)

Point of greatest concavity in the midline between forehead and nose

Pronasale (Prn)

Most prominent or anterior point of the nose (tip of nose)

Columella (Cm)

Lowest and most anterior point of the nose

Subnasale (Sn)

Point where the columella (nasal septum) merges with the upper lip in the
mid-sagittal plane

Labrale superius (Ls)

Most anterior point of the upper lip

Stomion (St)

Junction point between the lowest point of the uppermost point of lips on
the vermillion

Labrale inferius (Li)

Most anterior point of the lower lip

Supramentale (Sm)

Deepest point of the lower sub-labial concavity

Pogonion (Pog’)

Most anterior point on the chin in the mid-sagittal plane

Menton (Me’)

Lowest point on the soft tissue profile of the chin in the mid-sagittal plane

Cervical (C)

Point located at the antero-superior extremity of the neck

Gnathion (Gn’)

Point equidistant between point Pog” and point Me’

Suborbitale (Or)

Point palpable with the finger on the lateral edge of the orbit

Porion (Po)

Mid-point of the external acoustic meatus
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G’: Glabella

N*: Soft tissue Nasion
Po: Porion

Or: Subrobital

Pra Prn: Pronasale

Cm Cm: Columella

Sn: Subnasale

Le Ls: Labrale Superious
St: Stomion

Li: Labrale

Sm: Supramentale

Pog’: Soft tissue pogognion
Gn’: Soft tissue Gnathion
Me’: Soft tissue Menton

C: Cervical

Fig. 1: Landmark boints
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Fig. 2: Angular measures
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17

12: N*-Pog’/C-Me’
13: Sm-Me’/Sm-Li
14: Sm-Me’/C-Me’
15: Sm-Pm/FH

16: Ls-Sn/FH

17: Angle Z

18: G*-N’Pm

19: G’-Pm-Pog’
20: G’-Sn-Pog’
21: N’-Pog’/Sn-Ls
22: N’-Pog’/Sm-Li

Fig. 3: Angular measures (continued)
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Fig. 4: Linear measures (height)
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Fig. 5: Height (continued)

Statistical analyses: N'-Prn-Sn 1.897
The data obtained were analyzed using IBM SPSS N'-Prn-Pog' 0.774
20.0 statistical software for Windows. The normal N'-Prn-Cm 1.581
distribution of quantitative variables was verified using N'-Sn-Pog’ 1.739
a Kolmogorov-Smirnov test. N'-Pog'/C-Me’ 0.625
Student’s t-test or its non-parametric equivalent was Li-Sm-Pog' 0.948
used for comparison of tht_e mean _ceph_alometrlc values Prn-Sn-Ls 1.106
for each ethnic group. Statistical significance was set at Sn-Ls/Li-Sm 0.79
p<0.05. o Sm-Me/Sm-Li 1.264
A reproducibility test was performed on 20 Sm-Me'/C-Me' 1106
randomly subjects (10 from each group). Over these 20 S '

. m-Prn/FH 0.79
radiographs chosen at random, the same measures were Ls-S/EH 0.948
made a second time by the same operator (BJB) two Anale Z 679
weeks later. The error on the method was evaluated with ng‘e :
Dahlberg's formula®2: Linear measurement

N'-Sn 0.948
Err = 4[Z:dz/Zn (10) where d is the difference N'-Gn 1.581
between the two values and n is the number of double N -Pogl 0.948
measures). The errors were not significant, ranging from Sn-Me' 1.264
0.158 mm to 1.581 mm for the linear variables and from Sn-Gn 0.948
0.474° to 1.897° for the angular variables. The Sn-Pog' 0.948
radiography drafts method was not biased and the Prn-Sn 1.106
identification of the marks was precise. The comparisons Ls-St 0.316
of the retraced radiographs found no statistically St-Li 0.158
significant differences between the variables. Sn-St 0.79
St-Sm 0.948
Results Sn-Sm 0.948
Table 2: Methodological cephalometric tracing Ls-Li 0.474
errors St-Me' 0.632
Angular measurement | Dahlberg’s value (Err) Prn-Ls 0.632
G'-N'-Prn 1.106 Prn-N' 0.79
G'-Prn-Pog' 0.948 Pog'-Ls 0.632
G'-Sn-Pog' 0.948 St-Pog' 0.316
G'-Pog'/C-Me' 1.106
N'-Pog'/Sn-Ls 0.948 Sixty-six young girls comprising 32 Lebanese and
N'-Pog/Sm-Li 0.474 34 lvorians aged 11-16 years were included in this study.
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The results comparing the Ivorian and Lebanese girls are
presented in Tables 3 and 4. For this comparison of the
facial soft tissue profile, 17 linear variables out of 22, and

13 angular variables out of 21 showed significant
differences between the two ethnic groups.

Table 3: Comparison of the girls' angular variables according to ethnic grou

lvorian girls Lebanese girls
(n=34) (n=32)

Parameter (°) Average SD Average SD p

N'-Prn-Sn 105.706 | 6.422 103.781 6.384 0.227
N'-Prn-Pog’ 136.088 | 4.137 133.656 7.443 0.017
N’-Prn-Cm 125.09 6.176 124.06 7.571 0.541
N'-Sn-Pog’ 160.941 | 6.638 161.469 5.924 0.735
Li-Sm-Pog' 119.059 | 11.714 130.094 15.644 | 0.002
Prn-Sn-Ls 102.47 | 13.102 130.84 10.885 | 0.000
Sn-Ls/Li-Sm 82.29 16.361 130.84 17.871 | 0.000
N'-Pog'/C-Me' 88.794 7.686 94.500 9.899 0.011
N’-Pog’/C-Pog’ 102.18 6.608 106.84 7.514 0.009
Prn-N’/N’-Sn 17.00 1.923 18.31 3.042 0.039
Prn-N’/N’-Pog’ 26.41 2.732 26.97 3.393 0.464
Sn-Pog’/C-Pog’ 111.56 7.333 117.19 7.961 0.004
Sm-Me'/Sm-Li 154.294 | 10.344 165.219 15.987 | 0,002
Sm-Me'/C-Me' 129.206 | 8.738 124.563 9.453 0.042
G’-N’-Prn 140.71 6.987 149.47 8,277 0.000
G’-Prn-Pog’ 145.88 4.558 140.09 5.226 0.000
G’-Sn-Pog’ 167.94 5.152 164.56 5.842 0.039
N’-Pog’/Sn-Ls 30.53 9.570 7.5 4.265 0.000
N’-Pog’/Sm-Li 66.21 9.425 44.88 12.666 | 0.000
Sm-Prn/FH 73.32 4.290 65.76 3.811 0.000
Ls-Sn/FH 124.38 | 11.252 94.92 9.004 0.000
Angle Z 58.882 9.597 73.969 7.715 0.000

Angular variables: The angles G’-N’-Prn, N’-Pog’/C-
Pog’, Prn-N’/N’-Sn, Li-Sm-Pog’, Prn-Sn-Ls, Sn-Ls/Li-
Sm, Sn-Pog’/C’-Pog’, Sm-Me’/Sm-Li and Z were
significantly greater for the Lebanese girls (p
respectively equal to 0.000; 0.011; 0.009; 0.002; 0.000;
0.000; 0.039; 0.004; 0.002 and 0.0001), whereas the

Table 4: Comparison of the girls' linear variables according to ethnic grou

angles Sm-Ch’/C-Ch’, Sm-Prn/FH, Ls-Sn/FH, G’-Prn-

pog’, G’-Sn-Pog’,

N’-Pog’/Sn-Is,

N’-Pog’/Sm-Li

presented significantly greater values for the Ivorian
girls (p respectively equal to 0.042; 0.000; 0.0000; 0.000;
0.000; 0.000 and 0.000) (Table 3)

lvorian girls Lebanese girls
(n=34) (n=32)

Parameter (°) | Average SD Average SD p

St-Li 13.853 1.708 9.72 2.530 | 0.000
St-Ls 12.235 2.535 7.56 2.488 | 0.000
Ls-Li 26.088 3.753 17.19 4521 | 0.000
N’-Prn 38.50 5.130 40.28 4560 | 0.181
Prn-Sn 11.32 2.446 11.80 1.708 | 0.507
St-Pog’ 30.59 4113 29.25 5418 | 0.261
N'-Sn 49.147 5.743 49.459 | 9.459 | 0.000
Sn-Sm 41.588 4.459 34.47 4,799 | 0.0001
Sn-St 23.26 2.678 18.32 2.839 | 0.000
St-Sm 18.41 2.388 16.36 2.644 | 0.000
Sn-Gn’ 64.06 6.679 55.64 6.788 | 0.000
Sn-Me' 67.21 9.250 59.97 6.694 | 0.001
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Sn-Pog’ 53.68 6.138 46.60 5.993 | 0.000
N’-Me’ 117.65 11.534 115.88 | 17.038 | 0.621
N’-Gn’ 110.26 20.938 105.56 | 14.370 | 0.030
N'-Pog' 102.765 | 11.035 97.88 9.94 0.064
St-Me’ 44.44 5.690 41.75 4,813 | 0.043
Prn-Ls 22.06 3.709 22.16 3.060 | 0.552
Pog’-Ls 41.88 6.333 36.59 5.639 | 0.001
Sn-Me’/N’- 57.00 4,971 52.19 4,849 | 0.000
Me’

Linear variables: Overall, all the statistically different
distances (11 variables out of 18) were greater for the
Ivorian girls.

The upper face (N’-Sn, N’-Pog’, Prn-Sn) did not
present any difference between the two ethnic groups.
Almost all the variables concerning the convexity of the
soft tissue profile, the nose profile, showed differences
between the two groups. The nose depth angle was
larger, and the nose back angle was smaller for the
Lebanese girls but, the tip angle did not show any
difference between the two groups.

Regarding the shape of the upper lips, the nasolabial
angle was smaller and the angle between FH and the
upper lip was wider for the Ivorian than for the Lebanese
girls. For the shape of the lower lip, the Z angle was
much more closed for the lvorian girls.

Regarding the shape of the chin, the labial chin angle
(Li-Sm-Pog’), the angles N’-Pog’/C-Me’ and Z of the
Ivorian girls were smaller whereas the angle Sm-Me’/C-
Me’ was greater.

In the comparison of the position of the lips, the
cephalometric analysis showed that the upper and lower
lips were positioned further forward the lvorian girls
(Sn-Ls/Li-Sm).

Discussion

The importance of reviewing the soft tissue profile
in the setting of treatment objectives in orthodontic and
orthognatic surgery is recognized. An esthetically
pleasing face is one of the main objectives. However, the
morphology of the soft tissues of the human face and
facial esthetic do not always match, and normative data
based on a given community cannot be applied to all.
The esthetic of the face depends on the contours of both
the soft and hard tissues. A pleasing face can be a great
asset for its owner just as a facial deformity can
adversely affect social acceptance and behavior.524)

The influence of the skeletal structures on the shape
of the face is a known and accepted fact. However, it is
important to remember that the soft tissues that cover the
bone surface of the face are equally important for the
stability of the dental arch as for esthetics.(®1%20)

In this study, 43 cephalometric variables of young
Ivorian and Lebanese girls aged 11-16 years were
recorded. These girls were referred patients for
orthodontic treatment in a private orthodontic practice in
Abidjan. They would therefore potentially carry certain

dental skeletal anomalies. In this study, establishing
cephalometric norms or standards for either the Ivorian
or the Lebanese subjects was not the issue.

The determination of standards implies that subjects
whose radiographs are analyzed already have a pleasing
facial harmony, and normal inter-arch arrangement and
inter-arch relations. It would thus have been necessary to
take radiographs of subjects that would not really have
needed them. This would means undertaking a study
without any direct individual advantage. Exposing
patients to ionizing radiation solely for a research also
poses ethical problems.

As the profile changes depend on facial typology,
this study involved only subjects in skeletal class I and
normodivergent. In other words, various dental
malocclusions could readily occur in such subjects
despite a balanced face. For example, Casko and
Shepherd® found that the cephalometric values for a
sample of normal occlusions were very variable, far
outside the average values frequently presented as
treatment objectives.

For that reason, this study selected girls considered
as having balanced faces. Such a selection was easy
because of the high number of consultations for girls in
Ivorian communities. The number of boys that satisfied
all the conditions was too low for their inclusion in this
study.

The orthodontic literature reports several studies
that have involved ethnic differences in the facial soft
tissue profile, but none analyzed the teleradiographs of
the profile of two ethnic groups living in Céte d’Ivoire
(the Ivorian and Lebanese communities). For this study,
the two groups were directly compared. A single
operator dealt with the two groups in order to eliminate
between-operator errors.

Statistically, several significant differences
appeared between the lvorian and Lebanese girls.

The nasal frontal angle (G’-N’-Prn) was smaller for
the Ivorian girls, indicating their prominent facial
profile. The Lebanese girls had a less marked nasal
saddle than the Ivorian girls. This could be linked to a
less prominent forehead for the Lebanese girls rather
than a less protruding nose. The facial convexity
including the nose and starting from the soft nasion (N’-
Prn-Pog’) did not present any significant difference
between the two groups, while the facial convexity
starting from the glabella (G’-Prn-Pog’) was
significantly more pronounced for the lvorian girls. The
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angle of the nasal tip did not present any difference
between the two groups. The lack of any difference
between the variables involving the soft nasion indicates
a similarly shaped mid-face.

Diouf et al®*® carried out a photographic study on a
sample of Senegalese and Moroccan patients and found
results that differ from ours. The nasal frontal angle did
not present any significant difference between the
Moroccans and the Senegalese. Our values for this
variable were lower than those of Diouf et al (153.08 +
6.69 for the Senegalese against 154.43 + 8.60 for the
Moroccans) but slightly higher than those of
Oghenemavwe et al®V (134.29 + 9.18) for Igbo women
in Nigeria). These variances in the results could be
explained by the marked in the evaluation tools:
photography vs radiography.

However, when the methodology is similar, our results
come closer to the study of Fadeju et al®® who found a
nasal frontal angle of 139.18 + 8.17 among teenagers in
the West Africa.

In subjects with normal profile, soft tissue facial growth
has generally similar amount and rates irrespective of
the ages herein investigated and pubertal growth spurt,
with only few exceptions.??

A close analysis of the results reported by different
studies on this issue of gender differences in soft tissue
profile suggests that post-pubertal maturational changes
may be involved. It has been shown that angular
parameters associated with the nasal complex remain
relatively constant during childhood with a steady
change from 13 to 18 years old.®

Regarding the comparison of soft tissue values found in
the whole of our sample with those published for West
African adolescents and for Caucasian subjects of a
similar age group, important differences can be noted.

Throughout this study, the convexity of the soft

profile was the same between the two groups. However,
the significantly smaller angles N’-Pog’/C-Ch’, N’-
Pog’/C-Pog’ and Sn-Pog’/C-Pog’ for the Ivorian girls
could indicate a retrusive chin for the Lebanese girls. The
wider opening of the Prn-Sn-Ls and Sn-Ls/Li-Sm angles
for the Lebanese girls indicates that these had a less
convex facial profile.
According to previous longitudinal studies®?) changes
of facial convexity have been demonstrated in pre-
pubertal subjects and relative stability in facial convexity
after 6 years of age has been reported.(")

Significantly marked differences between the two
groups appeared in the lip region. The upper lip relative
to the Frankfurt plane (FH) and the lower lip to the NP
angle were greater for the Ivorian girls, indicating more
prominent lips for the latter.

As a result of the more retrusive position of the
upper and lower lips, we found wider nasal labial and
chin labial angles for the Lebanese girls.

The lips were thicker heightwise for the lvorian
girls, and the significantly higher values of St-Li, St-Ls,
Ls-Li and Sn-St reflect more elongated and so more

fleshy lips for the Ivorians. Diouf et al®® found similar
results. We did not find any statistically significant
difference in terms of the linear variables of mid-face.
Only the lower face presented a significant difference
with high values of Sn-Ch’, St-M¢’ and Sn-St for the
Ivorian girls, which could mean that the oral level
predominates over the ventilatory level for the Ivorian
compared with the Lebanese girls.

This is a totally different result from that of Diouf et
al.®® It may be relevant to facial esthetic appraisal as
suggested by Espinar-Escalona et al.*¥ For these
authors, the vertical and subnasal sagittal measures of the
lower third of the face are crucial for the esthetic of the
face. Hence, these esthetic parameters could be used as
an objective tool for the planning of orthodontic
treatment.

Overall, the comparative results show that the
Ivorian girls had an ethnically specific facial shape
compared with the Lebanese girls.

These differences are worth considering when
drawing up an orthodontic treatment plan for patients
with different ethnic origins. The results of this study
have implications for diagnosis and treatment of the
Lebanese and Ivorian patients who come to the same
orthodontic consultation.

Conclusion

Cephalometric analysis of the facial profile and a
statistical study of the data obtained enabled us once
again to highlight morphological differences from one
population to another, according to their ethnic group.
Girls of Ivorian origin had an ethnically specific facial
profile compared with Lebanese girls. The lvorian girls
were distinguished by prominent lips and closed nasal
labial and mental labial angles, and thus an overall more
convex face. The average values for these lip positions
could be used as a reference in the orthodontic diagnosis
of Ivorian girls. The Lebanese girls had thinner and less
elongated lips and a smaller lower face.

These differences should be considered when
establishing an orthodontic treatment plan for patients of
different ethnic origins.

Further work is now needed to assess the diagnosis
value of these cephalometric models more thoroughly.
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