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Abstract
Introduction: While measurement of nasolabial angle and mentolabial angle is an important clinical
examination in pre-orthognathic surgery assessment, data on non-western population is limited. This
study was therefore conducted to determine the range of nasolabial angle and mentolabial angle in nor-
mal Malaysian adult with comparison of males and females. Materials and Methods: A total of 50 Class
I males and 52 Class I females aged 19-30 years from three main ethnic groups were randomly select-
ed from dental students, medical students and staffs in dental clinic of Hospital Universiti Sains Malaysia
(HUSM). The photographic set-up consisted of a 50mm Nikon DAT camera held in position by a tri-
pod. The photos taken in JPEG format were digitalized and analysed using ProVixwin software.
Independent t-test was used to compare any possible gender difference in nasolabial and mentolabial
angles. Results: The mean of nasolabial angle and mentolabial angle for male was 92.99? and 130.44?
whereas for females it was 95.04? and 130.73? respectively. Gender differences were found to be
insignificant for both nasolabial angle and mentolabial angle.Conclusion: Despite having great variation
in our population, the nasolabial angle and mentolabial angle are gender independent. 
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Introduction
Physical appearance has gained its importance in
this modern society. Social acceptance, psycholog-
ical well-being, and self-esteem of one are in close

relation to his/her physical appearance
1

. “Being

esthetic is ordinary in our society”
1
. A pleasing

and attractive face is a balanced and complimenta-
ry match of the nose, lips, eyes, and ears, togeth-
er with a harmony of the jaws and teeth accentuat-

ed by the color and texture of the skin and hair
2
.

In order to have a pleasing physical appearance
which is acceptable by the society, people are will-
ing to change their facial proportion. Unattractive
facial proportions can be modified through dento-
facial orthopedics, orthognathic surgery, and
esthetic soft tissue and/or hard tissue surgery,

either alone or in various combinations
3
. Malkoc et

al suggested that analysis of the soft tissue should
be taken into consideration for correct evaluation

of an underlying skeletal discrepancy because of

individual differences in soft tissue thickness
4
.

Fernandez-Riveiro et al.
5

highlighted possible
anomalies in the hard tissues could be masked or
exaggerated by the overlying soft tissues. In other
words, facial soft tissues did not always follow the

underlying dentoskeletal profile
5
. Comprehensive

soft tissue analysis is vital in the pre-orthognathic
surgery assessment as the soft tissue profile may
differ between different age group, sexes and eth-
nic groups. To optimize facial attractiveness,
norms are used to define what acceptable facial
traits are and to establish a range of values within

which lies acceptability
6
. These norms are used as

a guide in which through various treatments, facial
unattractiveness with underlying discrepancies
should be brought closer to the ideal norm.
Therefore, this study was designed to determine
the norms of nasolabial angle and mentolabial
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angle for our population and to identify possible
gender difference. Similar studies in analyzing
nasolabial and mentolabial angles were conducted
in other countries using photogrammetry and later-
al cephalometry, yet no similar study had been car-

ried out in Malaysia
1,3,4,5,10,11

.

Materials and Methods
Hundred two (102) subjects aged from 19-30 years
(50 males and 52 females) were randomly selected
from dental students, medical students, and staffs
of dental clinic in Hospital Universiti Sains
Malaysia (HUSM). A brief questionnaire which
included general information such as name, age,
gender and race was completed for all subjects.
Written consent was obtained from all the subjects.
This study had been approved by the HUSM
research and Ethics Committee (Human and/or
Animal).

Inclusion criteria were aged between 19-30 years,
Class I skeletal relationship and occlusion with
minor or no crowding, normal growth and devel-
opment, good facial symmetry and full dentate. On
the other hand, exclusion criteria were previous
facial trauma, previous orthodontic treatment, pre-
vious maxillofacial or facial plastic surgery, facial
nerve palsy, dentofacial deformity, syndromic
deformity and denture wearer.

The pilot study conducted before this study, it
showed no significant difference in photogrammet-
ric angular measurement of images taken using
35mm camera or 50mm camera. 30 subjects
(15males and 15 females) were examined in the
pilot study; two images were taken with 35mm and
50mm respectively. The nasolabial angle was
reported to be 93.92 ± 8.64 degrees for 50mm
camera and 93.95 ± 8.71 degrees for 35mm cam-
era respectively with p=0.988. On the other hand,
the mentolabial angle was found to be slightly
wider in with using 35mm camera. However, the
p-value was found to be 0.87. The result showed
insignificant difference in angular measurement for
images taken using 50mm camera and 35mm cam-
era, therefore 50mm camera was chosen in this
study to determine the norms of nasolabial angle
and mentolabial angle in Malaysian adult due to
the fact that it provides a closer view of the sub-
ject and thus measurement can be made with high-
er accuracy.
Photographic set-up
The photographic set-up was consisted of a tripod
(Manfrotto 141RC) holding a 50mm Nikon DAT

camera. Manual setting of the camera was used by
a single operator. The subjects were standing on a
line marked on the floor which is 100cm from the
camera and were asked to relax the face.
Photographs of the subjects were taken from the
front and from the side. Photographs taken in
JPEG format were then being digitalised and
analysed using Provixwin software (Figure I). In
order to minimize intra-operator variability, for
each photograph of the subject, it was analysed
twice with one week apart and mean of the two
measurements was used as the result for the partic-
ular subject.
The following landmarks and angular measure-
ments are shown in Figure I:
Columella (Cm): the most inferior and most ante-
rior point of the nose
Subnasale (Sn): the point where the nasal septum
meets the upper lip in the midsagittal plane 
Labial superior (Ls): the most anterior point of the
upper lip Labial inferior (Li): the most anterior
point of the lower lip Supramental (Sm): the deep-
est point in the concavity between the lower lip and
the pogonion Pogonion (Pg): the most anterior
point of the chin Cm-Sn-Ls: the nasolabial angle
Li-Sm-Pg: the mentolabial angle
Figure I:  Landmarks and angular measure-
ments used in this study. 

(Cm, columella; Sn, subnasale; Ls, labial superi-
or; Li, labial inferior; Sm, supramental; Pg, pogo-
nion; Cm-Sn-Ls, nasolabial angle; Li-Sm-Pg, men-
tolabial angle)
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Statistical analysis was done using SPSS 18.0.
Independent t-test was used to compare the angu-
lar measurements between males and females.

Results
Descriptive data for mean, maximum, minimum,
range, and standard deviation together with the
result of comparison between male and female
using independent t-test for nasolabial angle and
mentolabial angle norm determination are shown in
Table I. The nasolabial angle was found to be
more acute in males than in females (males =
92.99 ± 8.82 degrees, females = 95.04 ± 8.17
degrees). The mentolabial angle showed great vari-
ability in both males and females with slightly
wider measurement in females (males = 130.44 ±
13.08 degrees, females = 130.73 ± 11.60
degrees). However, no significant gender differ-
ences were shown for both nasolabial angle and
mentolabial angle. 

Table 1: Average values for nasolabial angle
and mentolabial angle in males and females with
application of independent t-test

Discussion
The primary objective of this study was to deter-
mine the norm of nasolabial and mentolabial angles
in normal Malaysian adult. Type of malocclusion
is one of the factors causes changes in soft tissue
profile of the face, thus only Class I subjects were
selected for this study. According to Fernandez-
Riveiro et al, most facial changes occur before age
18; although growth and reshaping continue

throughout life
5
. Therefore the subjects aged 19-30

were chosen for a more accurate result. Moreover,
people in this age group are believed to be more
concern with facial aesthetic and are more deter-
mine to change their facial feature compare to

other age groups. This is agreed by Soh et al.
7
in

which they had pointed out the recent trend of
more adults seeking orthodontic treatment and
orthognathic surgery in their study done in
Singapore. Full dentition is one of the inclusion
criteria. Subjects who were partially dentate were
not chosen. Anterior teeth are essential for labial
support. The lips lose its support if the underlying
teeth were missing. The upper lip is less prominent

in the extraction group
8
. Subsequently, soft tissue

profile of the face is changed. Hence, extraction of

teeth can increase the nasolabial angle
6
. Likewise,

Cummins highlighted that upper and lower lips
were more retrusive after the extraction of premo-
lars. In addition, the nasolabial angle was signifi-

cantly larger among the female extraction group
8
. 

In order to get the norm of nasolabial and mento-
labial angles for normal Malaysian adult, subjects
who had previously undergone orthodontic treat-
ment, maxillofacial surgery or facial plastic sur-
gery were excluded. This is because orthodontic
and orthognathic surgical treatment can influence
significantly the cranial hard-tissue structures and

lead to adaptions of the facial musculature
9,10

.
Furthermore, Eggensperger et al stated that surgi-
cal procedures to correct skeletal deformities result
in changes in shape and position of the overlying

soft tissue
11
. 

From this study, the nasolabial angle showed wider
measurement in females (95.04 ± 8.17 degrees) in
comparison to the males (92.99 ± 8.82 degrees).

Fariaby et al.
12

reported a nasolabial angle of 98 ±
10 degrees for females and 97 ± 11 degrees for

males. Likewise, Malkoc et al.
4

stated the
nasolabial angle of 102.94 ± 10.43 degrees for
females and 101.09 ± 10.19 degrees for males.
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Females have a wider nasolabial angle general-

ly
1,4,11,12

. The mean of nasolabial angle for both
sexes is more acute for Malaysian compare with
other western countries. Gender difference was
found to be insignificant, this is coincided with the

report of Fernandez-Riveiro et al.
1
and Fariaby et

al
12
. However, the result obtained was contradicto-

ry to that in Croatia where significant sexual

dimorphism was concluded
13
. 

The mean of mentolabial angle for both sexes
(males = 130.44 ± 13.08 degrees, females =
130.73 ± 11.60 degrees) is similar to those report-

ed by Fernandez-Riveiro et al.
1

(males = 130.75
± 9.64 degrees, females = 131.45 ± 11.01
degrees). Great variation was demonstrated in this
study for both genders, ranged from 104.0-163.0
degrees in males and 91.0-156.5 degrees in
females. Nasolabial angle showed the males have a
more significant acute angle compared to the

females
14-16

. No gender difference was shown from
this study, coincident to those of Fernandez-

Riveiro et al
1
. The opposite was argued by Malkoc

et al.
4
, Fariaby et al.

12
, and Anic-Milosevic et al.

13

in which gender had an impact on mentolabial
angle. 
Orthognathic surgery can improve the quality of
life of patients with dentofacial deformities by giv-
ing to them a more balanced and harmonious facial
form with excellent stability and function for the

long term
2

. Prior to surgery, a thorough examina-

tion on both dentoskeletal pattern and soft tissue
should be carried out. The soft tissue covering the
teeth and bones can vary so greatly that the den-
toskeletal pattern may be an inadequate guide in

evaluating facial disharmony
6

. Nasolabial and men-

tolabial angles are two important guides in orthog-
nathic surgery. Any deviation of these angles from

the norm should be noted in pre-orthognathic sur-

gery assessment. McCollum and Evans
2

had
emphasized on the importance to predict not only
the occlusal and skeletal relationships but impor-
tantly the soft-tissue outcome. Thus, restoring
these angles to its norm is one of the aims of treat-
ment for the patient. By knowing the norm of these
angles in a population, outcome of the surgery can
be more perfect and social-acceptable accordingly.
The weakness of this study was the result is not
specific to any ethnic groups as the subjects were
randomly chosen from three main ethnic groups in
Malaysia. Scavone mentioned that every ethnic
group showed specific dentofacial characteristics in

each ethnic group
17
. Different ethnic group groups

may have different skeletal base pattern and facial
features, which in turn, may reflect changes in the
soft tissue profile of the face. For example, lip
prominence and facial divergence are strongly

influenced by racial and ethnic characteristics
18-20

.
Therefore, in the future, attention should be
focused on each ethnic group in effort to obtain the
precise result and to avoid any possible ethnicity
difference.

Conclusion
Soft tissue profile of the face especially the
nasolabial angle and mentolabial angle should be
revised in planning of orthognathic surgery and
orthodonthic treatment as it contributes to the suc-
cess of the treatment. The parameters obtained
from this sample can be used in comparison with
records of other subjects with the same character-
istics and following the same photogrammetric
technique. The results showed slightly wider
nasolabial angle in females and similar measure-
ment in mentolabial angle for both sexes. Large
variability was found for both nasolabial and men-
tolabial angle. However, the impact of sex was
insignificant for both these angles. 
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