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Abstract

The naso-labial angle (NLA) is one of the key soft tissue factors to be considered in an ortho-
dontic diagnosis as guidance for the aesthetics of the lip, nose, and so the facial profile. The
objective of this study was to assess and compare, the static and dynamic NLA within and
between class | and Il malocclusions for male subjects using lateral photographic view of the
face. Following the study criteria; 100 dental students were collected from faculty of dentis-
try/ university of Babylon with mean age was 22.8 years. Of these, 60 were class | malocclu-
sion and 40 were class Il malocclusion according to angle classification. For each participant
in either group, a lateral photographic view was taken in upright head posture using Canon
digital camera. Subjects were photographed in 2 frameworks: 15t in the static relation and 2nd
in the dynamic relation. SPSS version 26 was used for statistical data analyses using Wilcoxon
and Mann-Whitney test. Utilizing an AutoCAD 2024, the NLA was recorded by measuring the
angle formed by connecting the two lines passing through subnasale-columella nasi and sub-
nasale-labrale superior points. The NLA values are more and significantly higher in static than
in dynamic posture for the 2 groups (93°/82°; 80°/69°) respectively. Moreover, the NLA
showed a significant increase in their static and dynamic values in class | compared with class
Il malocclusion, (P < 0.001). These results signify the impact of malocclusion on the NLA and
the role of soft tissue dynamics on facial profile compensation. The NLA display a great vari-
ation across malocclusions and its posture as well. However, the dynamic NLA is much less
than static angle that signify the compensatory mechanism of facial tissues in profile modifi-
cation which is an important feature to consider in orthodontic diagnosis.

Introduction

Facial attractiveness with an aesthetic smile
and good facial harmony are the key factors in
treatment plan of orthodontic specialty. It is
well known that facial balance is specified by
the facial skeleton and musculature that con-
tributes soft tissue matrix [1,2]. Rather than
Angle’s school in the early 20t century that
emphasized hard tissue paradigm [3], ortho-
dontic planning has been changed to adopt the
soft tissue patterns. In other words, the objec-
tives of today’s orthodontics are not regulated
by skeletal and dental structures unless there
is an improvement in facial soft tissues [4-6].

Nevertheless, neglecting the holistic coordina-
tion of soft tissues, both jaws, and teeth along
with the intricate mechanics of malocclusion,
while planning treatment usually may lead to
erroneous prediction by specialists about
treatment objectives, difficulties, and out-
comes [7-10]. In this context, preserving the
aesthetics of the facial profile necessitates so
many factors to consider; of these, the posi-
tion of the upper and lower lip, the nasal
prominence, the nasolabial angle (NLA), and
the mentolabial sulcus depth.

In this regard, the NLA is one of the primary
key factors to be considered in an orthodontic

diagnosis as guidance for the aesthetics of the
lip, nose and so the facial profile. It is formed
by two tangents that passing through the
lower nasal edge and the edge of the upper lip.
As mentioned in literature, the ideal NLA
ranges from 90°-95° for male subjects while
95°-115° for female subjects, though such
values may vary among the various racial
groups [11]. In general, Asian populations re-
veal increased NLA values and showing a flat-
ter profile and wider angle in comparison with
Africans or Caucasians [12]. However, in the
literature there are controversial data regard-
ing the standard value of the NLA [13,14],
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which also can vary in relation to the sex, race,
and initial malocclusion of the patient [15-17].
While static soft tissue parameters provide a
stable baseline for diagnostic standardization,
however, they offer an incomplete model of
human facial function and aesthetics. Human
animation and interactions, requiring an ana-
lytical shift from the static to the dynamic NLA
[18]. During facial expressions such as a maxi-
mum smile, the contraction of the facial leva-
tor and depressor muscles causes a synchro-
nous dramatic upward and backward displace-
ment of the upper lip as well as pronounced dy-
namic dip in the nasal tip. This coordinate acti-
vation causes a stark discrepancy between
static resting and dynamic functional states
[10]. So, it is fundamental to evaluate the soft
tissue framework that representing the facial
profile and its attractiveness at both the resting
and smiling position [19].

Extensive previous research has explored the
static soft tissue imaging [20,21]; however,
studies focusing on the smile dynamics are still
lacking. The aims of this research were to as-
sess and compare, the resting (static) and func-
tional (dynamic) NLA within and between class
I and Il malocclusion for an Iragi adult sample
by taking lateral photographic view of the face.

Material and Methods

In October 2025 to March 2026 the study sam-
ple was enrolled from at the Faculty of Dentis-
try, University of Babylon. Following the crite-
ria of the study; 100 dental students were col-
lected from different classes and all of them
are male subjects. Of these, 60 were class |
malocclusion and 40 were class Il malocclusion
according to angle classification. The mean age
of the participants was 22.8 and 23.3 years for
class | and Il malocclusion; respectively. How-
ever, both groups were not different statisti-
cally in their mean age value (P > 0.05). To be
included in the study; they should have Class |
or Il molar relation, no history of orthodontics
or maxillofacial surgery, good quality and con-
trast photographic imaging, no nasal deviation
and trauma, no cosmetic nonsurgical lip proce-
dures (filler, botox), no extracted teeth and
dentofacial anomalies, competent or poten-
tially competent lips, and no skeletal deep bite
or open bite.

Considering the study criteria, the two groups
of samples forming a total of 100 dental stu-
dents were enrolled in the final analyses. To as-
sess NLA, for each dental student in either
group whether class | or Il malocclusion, a lat-
eral photographic view was taken in natural
head position. To collect data, profile images of
the sample were captured utilizing a digital
camera (Canon EOS 850 D, 24-megapixel, max-
imum resolution 6000x4000, 100 macro lenses
and 10_18 lens Ring flash + fixlite twin softbox).
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The camera was adjusted to be parallel to the
apparent plane of occlusion, and at 4 feet dis-
tance from the subject. The captured images
were stored in a JPEG format with hidden their
eyes for anonymity [22].

Keeping upright posture of the head, subjects
were photographed in 2 frameworks. 15t the
resting (static) position in which the lips were
relaxed; and 2" the smiling (dynamic) position
in which the lips are contracted in post smile
position [23].
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Figure 1. Measurement of NLA in static relation
for participant with class | malocclusion using
AutoCAD 2024.

To measure the NLA [24], the following compo-
nents were identified manually on the digital
image using (AutoCAD 2024) then the formed
NLA was measured (Figure 1). The 15t line is
connecting the subnasale (Sn) point and the
columella nasi (Cm) point, which represent the
upper compartment of the NLA. The 2" line is
connecting the (Sn) to labrale superior (Ls)
point, which represent the lower compartment
of the angle.

The measured angles of the all sample were
recorded in excel sheet and saved in computer
for statistical analyses.

SPSS version 26 was used for statistical data
analysis. To assess the normality of collected
data, Shapiroe-Wilk test was used and con-
firmed that not normally distributed data (P <
0.05). As a result, nonparametric tests were
utilized. Both, descriptive (minimum, maxi-
mum, median, IQR) statistics; and inferential
(Wilcoxon and Mann-Whitney tests) statistics
were used to compare NLA values within and
between groups. P- value < 0.05 was consid-
ered as significant.

Results

Almost all the NLA values are more in static
than in dynamic posture of the lips for the 2
groups; class | and class Il malocclusion. Re-
garding Wilcoxon Signed Ranks Test, such
static NLA values are significantly higher than
dynamic NLA values considering both class |
and class Il malocclusion (P-value < 0.001).
Both angular measurements whether static or
dynamic NLA were greater effected by the type
of malocclusion. The NLA showed an increase
their static and dynamic values in class | com-
pared with class Il malocclusion, respectively.
Statistically, Mann Whitney test revealed sig-
nificantly higher NLA values in class | malocclu-
sion than class Il malocclusion.

Discussion

Although facial profile is determined by hard
tissue structures represented by their underly-
ing bones and teeth, facial attractiveness and
esthetic features of the orthodontic patients
are brought mostly by soft tissue contours
which overlying facial bones from which is orig-
inate or attach to it.

An aesthetic balanced profile and soft tissue
contour are the main treatment objectives of
orthodontic specialty nowadays. Among vari-
ous anthropometric indices of the face is the
NLA which directly influences the assessment
of the harmony and aesthetics of a patient's fa-
cial profile [25,5]. Moreover, the NLA long con-
sidered a primary determinant of nasal rota-
tion and facial harmony in orthognathic sur-
gery and orthodontics as well, it provides deep
insight into the structural transition between
the mid-face and the peri-oral complex [26].
Facial expression, however, is a dynamical ani-
mated process, and traditional static analyses
alone cannot completely reflect the impact of
orthodontic therapy on the facial function re-
garding dynamic position [27].

Although the pattern of data collection was
easy to achieve, female subjects have some
conflict to participate in the study and so all the
sample were consisting of male dental stu-
dents. By such there was an exclusion to
growth variation as almost all the facial altera-
tion occur underage of 18 years [28].

The NLA measured in the present study
showed that the overall values generally feel
close to the established norms in the literature.
Regarding the NLA within groups in static be-
havior, its value was 93° in class | malocclusion
which is situated within the standard mean
value (90°-110°) [29]. However, it was found to
be reduced in subjects with angle class Il mal-
occlusion (table 1). The degree of maxillary
skeletal and dental contribution to malocclu-
sion, lip fullness and nasal morphology have
some of the mentioned angular variation
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between studied groups. The study result was
coincided with Rahman et al in class | while not
in class Il malocclusion [30].

Rahman and his co-authors [30] found that the
NLA was around 100° in class Il malocclusion
which was higher than their counterpart con-
ducted in the present study, although it was
like static values of class | group conducted in
this study. However, they evaluate the nasal
and soft tissue angular measurements across
different malocclusions using skeletal rather
than angle classification of both genders. Such
difference in study results can be attributed to
methodology and population criteria as the lat-
ter study classify their sample according to
skeletal pattern and the number of samples
were fewer in their malocclusion groups.
Moreover, Pop et al in their study were re-
vealed partially similar results of NLA values in
static position utilizing lateral cephalometric
radiographs and profile photographs even they
did not mention the criteria of malocclusion in
their sample which contribute to some differ-
ence [5]. The static NLA showed a wide range
of variation among authors which underscore
the great emphasis on the initial sample crite-
ria, ethnicity, and methodology employed.

On the other hand, in both groups the dynamic
NLA was reduced while the subjects were smil-
ing and hence create some nasal tip dropping
and upper lip shortening due to contraction of
muscles of facial expression especially those in-
volved in the main compartment of NLA (Table
1). During facial expressions in maximum smile,
the activation of the facial depressor and leva-
tor muscles result in a synchronous dramatic
displacement in upward and backward direc-
tion of the upper lip as well as pronounced dip
in the nasal tip [26].

Even though multiple studies have evaluated
the ideal NLA in males and females at static in
lateral view and have analyzed the angle by
cephalometric radiographic imaging with pa-
tients at resting position, but the clinical NLA
has been less examined, specifically the effect
of smiling in masking the NLA discrepancies
seen at rest [31,32].

In this context and in contrast to study out-
come, the resting as well as the smiling position
of the lips made no difference in the NLA (105°)
in male subjects with class | malocclusion
group were reported by Cheng et al. [23]. Such
contrary was attributed to growth potential of
the included sample in the latter study, their
demographic characteristic, and they under-
went soft tissue measurement on 3D facial im-
age using facial scan.

Additionally, when the NL angle in their two re-
lations was compared within each malocclu-
sion group using Wilcoxon test; it showed a sig-
nificant difference between resting and func-
tional dynamic angle in either sample whether
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class | or class Il malocclusion (P < 0.001). Such
difference was the result of higher static than
dynamic angular values as mentioned earlier,
(Table 1). At rest, facial muscles were relaxed
with relative tonicity maintaining facial archi-
tecture and morphology, however during smil-
ing, there is a cranial and posterior shift of the
upper lip due to muscular vector pulling, typi-
cally causing a marked NLA contraction in dy-
namic relation [33]. However, such study result
was not aligned with Cheng et al. who con-
cluded in their 3D facial modeling study no sig-
nificant difference between resting and maxi-
mum smiling position in sample with skeletal
class | malocclusion regarding male subjects
[23].

Furthermore, considering the NLA values be-
tween groups (Table 2); there was a clear gap
between class | and class Il malocclusions re-
garding NLA in their different positions and its
values were higher significantly in class | than
class Il group (P < 0.001). Individuals with class
Il malocclusions often have more dentoalveo-
lar protrusion of the maxillary arch, thin and
hypotonic upper lip, and downward and back-
ward displacement of the colmella and the up-
per lip; respectively, facilitating by zygomaticus
complex, levator anguli oris, levator labii supe-
rioris, and depressor septi nasi muscles [26].
However, although the resting angle in class |
malocclusion was higher than class Il division1
malocclusion, Santos et al were reported no
significant difference in their values between
groups [34]. The latter study was conducted on
retrieved pretreatment lateral cephalometric
radiograph of growing sample whose age be-
tween 10 to 16 years which might involve in
study misalignment. The ethnicity of the partic-
ipating subjects in the research and the
method of determining the soft tissue points
also proposed to affect the overall results
[13,24].

Finally, the static and dynamic nasolabial angle
display great variation among the published lit-
erature, and the present NLA values were
stand some degree behind the standards esti-
mates although it was still within the normal
value.

Insufficient sample size, 2D photographic view,
sample with only male subjects, not include all
major types of malocclusions for comparison,
deficient of control group, and it was an obser-
vational cross-sectional study are some of
study limitations.

Conclusion

Both Class | and Il malocclusions were dis-
played significantly higher static than dynamic
NLA values implying a degree of soft tissue
compensation during facial animation which is
an important feature during orthodontic diag-
nosis specifically in extraction cases.

Both, static and dynamic NLA values were sig-
nificantly higher in class I than class Il malocclu-
sion clarifying the impact of malocclusion on
soft tissue morphology at rest and function as
well.

References

1.Choi SY, Kim SJ, Lee HY, Chang DS, Choi MS.
Aesthetic nasolabial angle according to the de-
gree of upper lip protrusion in an Asian popu-
lation. Am J Rhinol Allergy. 2018; 32(1):66-70.
2.Barakaat AA, Tahir K, Sukhia RH, Fida M. In-
fluence of Nasolabial Angle on Facial and Smile
Attractiveness. J Coll Physicians Surg Pak. 2025;
35(04):408-414.

3. Ackerman MB, Ackerman JL. Smile analysis
and design in the digital era. J Clin Orthod.
2002; 36(4):221-36.

4. Ackerman JL, Proffit WR, Sarver DM. The
emerging soft tissue paradigm in orthodontic
diagnosis and treatment planning. Clin Orthod
Res. 1999; 2(2):49-52.

5.Pop, S. I.; Bud, E.; Martha, K.; Muresan, I. E.;
Janosi, K. M.; Désa, B.; Kerekes-Mathé, B.
Cephalometric and Photographic Evaluation of
the Nasolabial Angle in Orthodontically
Treated Patients: An Observational Cohort
Study. Diagnostics 2025, 15 (2).

6.Brunilda Gashi Cenkoglu, Giorgio Gastaldi,
Sara Rossano Milano, Anna Volonte, Alfredo
De Rosa, Andrea Boggio, Dorian Kostandini. In-
fluence of orthodontic treatment modalities
on nasolabial angle variations in skeletal Class
II: a narrative review of the literature. Annali di
Stomatologia. 2026;17(3):711-721.

7.Tawfik, M. G.Y., Izzat Bakhit, D., El Sharaby,
F. A., Moustafa, Y. A., Dehis, H. M. Evaluation
of the rate of anterior segment retraction in or-
thodontic patients with bimaxillary protrusion
using friction vs frictionless mechanics: a sin-
gle-center, single-blind randomized clinical
trial. Angle Orthod. 2022; 92, 738-745.
8.Vaida, L. L., Negrutiu, B. M., Zetu, I. N., Moca,
A.E. & Bran, S. Substantial improvements in fa-
cial morphology through surgical-orthodontic
treatment: a case report and literature review.
Medicina (Kaunas). 2022; 58.

9.Rajandram, R. K., Ponnuthurai, L., Mugunam,
K. & Chan, Y. S. Management of bimaxillary
protrusion. Oral. Maxillofac. Surg. Clin. North
Am. 2023; 35, 23-35.

10.Guo, R. et al. Long-term bone remodeling
of maxillary anterior teeth with post-treatment
alveolar bone defect in adult patients with
maxillary protrusion: a prospective follow-up
study. Prog. Orthod. 2023; 24, 36.

11.Quinzi, V.; Paskay, L.C.; D’Andrea, N.; Al-
bani, A.; Monaco, A.; Saccomanno, S. Evalua-
tion of the Nasolabial Angle in Orthodontic Di-
agnosis: A Systematic Review. Appl. Sci. 2021,
11, 2531.



Dentistry 3ty

Vol 14, No 3 (2026) DOI 10.5195/d3000/2026.1618
12.Rho, N.K.; Park, J.Y.; Youn, C.S.; Lee, S.-K.;
Kim, H.S. Early Changes in Facial Profile Follow-
ing Structured Filler Rhinoplasty: An Anthropo-
metric Analysis Using a 3-Dimensional Imaging
System. Dermatol. Surg. 2017, 43, 255-263.
13. Fitzgerald, J. P.; Nanda, R. S.; Currier, G. F.
An Evaluation of the Nasolabial Angle and the
Relative Inclinations of the Nose and Upper Lip.
Am. J. Orthod. Dentofacial Orthop. 1992, 102
(4), 328-334.

14. Gotebiowski, M.; Swigtkowska, A.; Pas-
tuszak, P.; Rahnama, M. Relationship between
Selected Cephalometric Parameters, Nasola-
bial Angle and Its Components in Adolescent
Females. Diagnostics. 2023, 13 (6).

15. Fernandez-Riveiro P, S.-C. E. S.-Q. D. S.-C.
M. Angular Photogrammetric Analysis of the
Soft Tissue Facial Profile. EurJ Orthod. 2003, 25
(4), 393-399.

16. Ballin, A. C.; Carvalho, B.; Dolci, J. E. L;
Becker, R.; Berger, C.; Mocellin, M. Anthropo-
metric Study of the Caucasian Nose in the City
of Curitiba: Relevance of Population Evalua-
tion. Braz. J. Otorhinolaryngol. 2018, 84 (4),
486-493.

17. Quinzi, V.; Paskay, L. C.; D’Andrea, N.; Al-
bani, A.; Monaco, A.; Saccomanno, S. Evalua-
tion of the Nasolabial Angle in Orthodontic Di-
agnosis: A Systematic Review. Applied Sciences
(Switzerland). MDPI AG March 2, 2021.

18. Ackerman JL, Proffit WR, Sarver DM. The
emerging soft tissue paradigm in orthodontic
diagnosis and treatment planning. Clin Orthod
Res. 1999;2:49-52.

The Static and Dynamic NLA in Relation to Malocclusion

19. Proffit WR, Fields HW, Sarver DM. Contem-
porary orthodontics, 6th ed. St. Louis: Mosby,
2019:245-67.

20. Helwig NE, Sohre NE, Ruprecht MR. Dy-
namic properties of successful smiles. PLoS
One. 2017;12:179-80.

21. Ceylan G, Ozel GS, Memisoglu G. Evaluating
the facial esthetic outcomes of digital smile de-
signs generated by artificial intelligence and
dental professionals. Appl Sci. 2023;13:9001.
22-Barakaat AA, Tahir K, Sukhia RH, Fida M. In-
fluence of Nasolabial Angle on Facial and Smile
Attractiveness. J Coll Physicians Surg Pak. 2025;
35(04):408-414.

23-Johnson Hsin-Chung Cheng, Yu-Chien Hsu,
Od Bayarsaikhan. The study of three-dimen-
sional smile changes on orofacial morphology.
Journal of Dental Sciences. 2025; 20: 1148-
1157

24.Bergman, R.T. Cephalometric Soft Tissue Fa-
cial Analysis. Am. J. Orthod. Dentofacial Or-
thop. 1999, 116, 373-389.

25.Jha N, Bamal R, Khairwa MK, Kalawat A,
Yadav L, Sharma S. Evaluation of the influence
of nasolabial angle, upper sulcus depth, and
nasal tip protrusion in the perception of facial
attractiveness. J Pharm Bioallied Sci.
2024;16(Suppl 1):S329-34.

26.Maryam Saki, Shahla Momeni Danaei, Ah-
madreza Sardarian, Mojgan Shavakhi. Changes
of nasolabial angle from rest to smile in rela-
tion to cephalometric parameters. The Interna-
tional Journal of Esthetic Dentistry.
2019; 14(4):434-442

27. Ayoub A, Garrahy A, Hood C, White J, Bock
M, Siebert JP, Spencer R, Ray A. Validation of a

vision-based, three-dimensional facial imaging
system. Cleft Palate Craniofac J.
2003;40(5):523-9.

28. Alharethy S. Preferred nasolabial angle in
middle eastern population. Eur Arch Otorhino-
laryngol. 2017; 274(5): 2339-41.
29.Scheideman GB, W.H. Bell, H.L. Legan, R.A.
Finn, J.S. Reisch. Cephalometric analysis of
dentofacial normals. Am J  Orthod.
1980;78(9):404-20.

30.Rahman S, Ghaffar H, Ali S, Zaheen M,
Qureshi AH, Gul P. Evaluation of Nasal and Soft
Tissue Angular Measurements Across Class |,
Class Il, and Class Il Orthodontic Patients: A
Cross-Sectional Cephalometric Study. J Saidu
Med Coll. 2026;16(1):57-64.

31. Sinno HH, Markarian MK, Ibrahim AM, Lin
SJ. The ideal nasolabial angle in rhinoplasty: A
preference analysis of the general population.
Plast Reconstr Surg 2014; 134(2): 201-10.

32. Fernendez-Riveiro P, Suarez-Quintanilla D,
Smyth-Chamosa E, Suarez-Cunqueiro M. Linear
photogrammetric analysis of the soft tissue fa-
cial profile. Am J Orthod Dentofacial Orthop.
2002; 122(1):59-66.

33.Wright C, Benington P, Ju X, Gillgrass T, Rus-
sell C, Ayoub A. The Correlation Between Static
and Dynamic Facial Asymmetry in Unilateral
Cleft Lip and Palate. The Cleft Palate Craniofa-
cial Journal. 2026;63(2):210-217.

34.Santos RL, Ruellas ACO. Dentofacial charac-
teristics of patients with Angle Class | and Class
Il malocclusions. Dental Press J Orthod.
2012;17(2):46e.1-7.

Table 1. Descriptive (min, max, median, IQR) statistics of NLA for class | as well as class Il malocclusion group; and inferential (Wilcoxon test) statistics
of static and dynamic NLA between each occlusal variety.

NLA Group N Minimum Maximum Median IQR P value*

Class | 60 43 121 93 14 0.000
Static

Class Il 41 53 105 80 19

Class | 60 44 104 82 19 0.000
Dynamic Class Il 41 30 102 69 20
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Table 2. A comparison of static and dynamic NLA values between class | and class Il malocclusion using Mann-Whitney test.

Group NLA* N Minimum Maximum Median* | IQR* P-value*
static 60 43 121 93 14 0.000
Class | -
dynamic 60 44 104 82 19
static 41 53 105 80 19 0.000
cl Il
ass dynamic | 41 30 102 69 20

* NLA values measured in degrees (°).

* due to not normally distributed data, median and interquartile range (IQR) was used instead of mean and SD values in NLA measurement.

* P-value < 0.05 is significant.



