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Abstract

Facial harmony is characterized by the alignment of teeth, bone structures, and soft tissues. During orthodontic
treatment, it is essential to consider how the positioning of teeth and jaws impacts the anatomy of soft tissues, a key
aspect in diagnosis and aesthetic planning. This article aims to review the most commonly used points and angles in
various studies utilizing lateral cephalometry applied to orthognathic surgery analysis, guided extractions, and
malocclusion correction. A search of scientific databases yielded 43 relevant studies published in the past five years.
Cephalometric analyses and facial angles, such as the nasolabial and Z angles, are crucial for assessing facial aesthetics.
Key anatomical landmarks include the Pogonion, upper and lower lips, and the subnasale region, essential for analyzing
facial profile and symmetry. Measuring the lips and their relationship to facial structures allows for the evaluation of
facial projection and proportion, which are fundamental factors in orthodontic treatments. Finally, this work
emphasizes the importance of integrating a three-dimensional approach in clinical training, as the analysis of soft tissue
symmetry and proportion is essential for both oral health and facial aesthetics. In conclusion, orthodontists should
recognize the importance of these tissues when developing aesthetic treatment plans, ensuring a balance between
functionality and aesthetics.
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1. Introduction

Facial harmony is determined by three factors: the alignment of teeth, bone structures, and the characteristics of soft
tissues [1]. During orthodontic treatment aimed at achieving aesthetic harmony, it is essential to consider how the
position of the teeth and jaws influences the anatomy of soft tissues, which is a fundamental objective in diagnosis,
treatment planning, and aesthetic outcomes [1-4]. Soft tissues play a crucial role in the therapeutic plan and in achieving
a harmonious facial appearance [5].

The new approach related to soft tissues is primarily based on the study of cephalometrics and facial analysis [2-6].
Cephalometric measurements are conducted using reference points, angles, distances, and measurement proportions.
Various parameters exist for the cephalometric analysis of soft tissues, including those established by Legan, Burstone,
McNamara, Scheideman, Holdaway, Steiner, Downs, Ricketts, Rakosi, and Schwarz [1,3].

This article aims to review the most commonly used points and angles in the various studies conducted with lateral
cephalometry applied to the analysis of orthognathic surgery, guided extractions, and malocclusion correction
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2. Material and methods

Scientific articles were selected from three different digital databases: PubMed, Scielo, and Cochrane. The following
MeSH terms were used for the collection of scientific articles: “Soft tissues analysis” AND “Cephalometric analysis,” “Soft
tissues analysis” AND “Lateral radiograph,” and “Soft tissues analysis” AND “Orthodontics,” published within the last
five years (2019-2024) to obtain the most recent articles aligned with our objective.

The reviewed articles included observational studies, comparative studies, randomized clinical trials, and original
articles. Only publications in English and Spanish were considered, regardless of the age or sex of the participants.
Articles that imposed restrictions on publication data and access were excluded. Duplicates between the databases were
removed using Zotero, which also aided in data collection and storage, while Microsoft Excel 2010 was utilized as a
database for organizing the articles.

3. Results

Upon initiating the search in the digital databases, a total of 827 articles were identified, of which 204 duplicates were
excluded. After reviewing titles and abstracts, 513 articles were eliminated. A screening process was conducted,
resulting in the exclusion of 26 articles for which the full text was not available, and an additional 41 articles were
excluded based on the inclusion and exclusion criteria. Ultimately, a total of 43 articles were obtained. The selection
process for the studies is detailed in the flow diagram (Fig. 1).
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Figure 1 Flowchart showing the methodology used in the selection of studies

3.1. Cephalometric Points of Soft Tissues

The lateral cephalometric radiograph of the skull is used to evaluate skeletal, dental, and soft tissue components.
Cephalometry can be performed conventionally (manually) and/or with computer assistance (digital) [4,7].
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Vithanaarachchi et al. (2020) demonstrated that there is no difference between the methods for analyzing linear and
angular measurements [4].

In the reviewed articles, the anatomical points most frequently used for the analysis of facial soft tissues include several
key areas that allow for the assessment of facial symmetry and proportion. Among the most notable are the soft tissue
Pogonion (Pog’), the Upper Lip (Ls), and Lower Lip, as well as the Subnasale (Sn) and Soft tissue Menton (Me”), all of
which are essential for analyzing facial profile and projection [2-4,8-14,14-27,27-29]. The Soft tissue Nasion (N") and
Soft tissue Glabella (Gl") are crucial points in studies related to the forehead and vertical harmony of the face [2-
49,10,13,14,18-22,24-27,30].

Additionally, points such as Stomion (Stm), Stomion Superior (Stms), and Stomion Inferior (Stmi) are reference points
in analyzing the relationship between the lips and their resting position [2-4,9,13,14,21,22,26,27,31-33]. Furthermore,
the Soft tissue Point A (A") and the Soft tissue Point B or Supramentum (B") allow for the evaluation of the relationship
between the maxilla and mandible in an aesthetic and functional context [8-10,12,13,15,17,18,22,34].

The Nasal Tip or Pronasale (Prn) is frequently used to assess the aesthetics and proportion of the nose in relation to
other facial structures [2,3,13,15,17,19-23,30]. The Columella (Cm) and Soft tissue Gnathion (Gn") also play an
important role in the evaluation of overall facial harmony and the maxillomandibular relationship
[3,9,10,13,15,26,28,29].

Finally, other points of interest include the Superior Sulcus (Ss) and Inferior Sulcus (Si), which enable the study of facial
profile characteristics in key areas for expression and aesthetics [2]. The Cervical Point (C) and Rhinion (Ri) are included
in analyses as complements to the relationship between the head and neck, providing additional information in the
assessment of facial and postural aesthetics [2,13,14,26]. These points facilitate a comprehensive and detailed analysis
of facial balance and aesthetic proportions.

3.2. Soft Tissue Angles in Cephalometric Analysis

In studies of cephalometric and facial aesthetic analysis, certain angles are key to evaluating both the aesthetics and the
functional relationship and proportion of facial structures. Among these angles is the Nasolabial Angle (Cm - Sn - Ls),
which is one of the most commonly used to determine the relationship between the upper lip and the nose, assisting in
the evaluation of the profile and nasal aesthetics [9,14,19,20,25,30,32,35,36]. The Z Angle (FH - Me" Labial Prominence)
is another relevant measurement for analyzing the overall projection of the face [7,16,20,37-39], while the Facial Angle
(FH - N" Pog’) focuses on the general inclination of the facial profile, providing an overview of the balance between hard
and soft structures [7,15,20,24,25]. The H Angle (N'Pog” - Ls Me") assesses the relationship between the lower lip and
the H line, allowing for the measurement of the projection of the mandible and chin [15,24,25].

The Facial Convexity Angle (Gl”-Sn - Pog”), LCTA (Li - Pog’- C), and the Mentolabial Angle (Li - B’- Pog”) are fundamental
for analyzing the curvature of the profile in the lower region of the face, particularly in the chin and mandible area
[7,19,29,29,31,32,35]. Other important angles include that from Point B to Nasion and Pogonion (B” - N” - Pog"), which
aid in studying the relationship between the forehead, nose, and chin [18]. The Nasomental Angle (N - Prn - Pog’) is
used to examine the relationship between the nose and chin, providing information about profile harmony [7,30].

Finally, angles such as the Soft Tissue Convexity (N'- Sn — Pog") are included, which analyze the projection of the lower
lip and the overall shape of the face [30,31]. Other relevant points include the distance from the Nasal Tip to the H line
(Prn - Ls Me"), the Nasal Tip Angle (N” - Prn - Sn), and the Nasofrontal Angle (Gl" - N” - Prn), which allow for the
assessment of nasal projection [13,24,40,41]. Meanwhile, the Superior Lip Angle (Tangent Ls - Vertical Line of Sn) and
the Inter labial Angle (Ls - Stm - Li) provide a detailed evaluation of the projection and shape of the lips in lip aesthetics
[19,25]. The total facial convexity angle (Gl" - Prn - Pog) offers a broader view of facial harmony, integrating the
relationships among multiple facial structures to provide a comprehensive evaluation of the aesthetic balance of the
face [19].

3.3. Soft Tissue Measurements in Cephalometric Analysis

In the analysis of facial profiles and proportions, some of the most utilized measurements focus on the relationship
between the lips and key facial structures. The Measurement of the Upper and Lower Lips in relation to the E line (Ls -
E Line) (Li - E Line) and the Thickness from Pogonion to Soft Tissue Pogonion (Pog - Pog”) are essential for evaluating
the facial profile and the projection of the mandible, providing valuable information about facial harmony [7,13,16,21-
23,26,28,29,37,40,42,43]. The Thickness of the Upper Lip (BerS. - Is1) and its position in relation to the E line (Ls - E
Line) are other critical points for analyzing lip proportion [7,9,15,16,21,23,34,35,37,40]. Additionally, the Thickness of
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the Hard and Soft tissue Menton (Me-Me") is used to examine symmetry between skeletal structures and soft tissues of
the chin [13,15,22,24,26,43].

Other relevant measurement points include the Basic Thickness of the Upper Lip (A- Ls), Basic Thickness of the Lower
Lip (B - Li), and the S Line to the Upper Lip (Ls - Pog” half base of the nose) and Lower Lip (Li - Pog” half base of the
nose), along with the Inter labial Measurement (Ls - Li), which provide key information about lip aesthetics and
functionality [7,9,15,19,21,25,34,35]. The Protrusion of the Upper Lip (Ls-Sn-Pog) is an essential metric for determining
lip projection in relation to the Subnasale and Pogonion [4,9,35], as well as the distance from Subnasale to the H Line
(Sn - H Line), the Length of the Upper Lip (StmS - ENA), and its relation to the maxillary incisor (Is1-Ls), It is deduced
that the change in soft tissues corresponds to one-third of the change in tooth position [9,13,15,21,22,24,42]. However,
the thickness of the lips is notably significant; the more voluminous they are, the less they tend to adjust to this
modification [12].

Regarding the projection of facial structures, the Protrusion of the Lower Lip in relation to the Subnasale and Pogonion
(Li-Sn-Pog) and the Nasal Prominence (FH - BerS - Prn) are essential for defining the middle third of the face [4,9,15,16].
Likewise, the Height of the Lower Third (Sn-Me'), the Length of the Lower Lip (Stm - Me"), and the relationship of the
Lower Lip with the H Line (Li - H Line) are important for examining the projection of the lip and mandible [15,21,21,25].
The Depth of the Upper Lip Groove (FH - BerS - sLs) and the Lower Lip Groove (H Line - BerlI - sLi) are evaluated, along
with measurements from Glabella to Soft tissue Glabella (Gl - G1"), Nasion to Soft tissue Nasion (N - N”), Rhinion to Soft
tissue Rhinion (Ri - Ri"), Subspinal to Subnasale (Ss - Sn), Point B to Supramentum (B - B"), and Gnathion to Soft tissue
Gnathion (Gn - Gn”), which contribute to analyzing symmetry and proportion between soft and hard tissues
[7,13,15,26,28,30].

The skeletal pattern influences the thickness of soft tissue; therefore, when making a change during surgical-
orthodontic treatment, the cephalometric reference points are altered, resulting in a change in tissue thickness and a
new facial profile [13,14,17].

The tissue thickness established by Holdaway helps us identify soft tissue patterns associated with skeletal
malocclusions, such as the protrusion of the upper lip and a convex facial profile resulting from Class Il malocclusion,
or a thin upper lip and a more prominent lower lip, presenting a concave facial profile due to Class III malocclusion
[13,15,17]. The relationship between the maxillary incisor and the upper lip (Is1 - Ls) and the mandibular incisor with
the lower lip (Iil - Li) provides valuable information about the interaction between the teeth and the surrounding soft
tissues [13,21,24,42].

Lastly, other measurements such as the Mentolabial Groove (B” - Li Pog’), the Point A to Subnasale (A- Sn), the Point B
of the Mentolabial Groove (B - Lm), and the tension of the upper lip (BerS - Surface of Labial Is1), among others, allow
for a detailed evaluation of the balance between the skeletal structure and soft tissues [9,24,42], including
measurements such as Pronasale - Subnasale (Prn - Sn Vertical), Upper Lip to Subnasale (Ls - Sn Vertical), and
Pogonion to Subnasale (Pog’- Sn Vertical) measured in mm, which provide equilibrium of the lower third of the face and
general facial symmetry [21]. These measurements offer a comprehensive view of the relationship between the
different parts of the face, being useful in orthodontic and surgical treatments to enhance facial aesthetics.

4. Discussion

The comparative study of facial characteristics, such as the upper and lower lips in relation to various reference lines,
is crucial for understanding variations in dental and soft tissue morphology [23,29,37]. This analysis includes the
Nasolabial Angle, Nasal Prominence, the Sn - Pog” relationship, Upper and Lower Lip Protrusion, Facial Convexity Angle,
and Soft Tissue Thickness, which are fundamental elements in orthodontic and surgical planning. Accuracy in measuring
these structures allows for the customization of treatments, ensuring an individualized approach for each patient
[8,15,35,43].

The relevance of reference points and angular measurements also underscores the interconnection between hard and
soft structures. For example, analyzing lip thickness and its relationship with the Facial and Mentolabial Angles provides
a clear view of how changes in soft tissues correlate with modifications in skeletal structure [15,21,24,28,32,36]. This is
particularly relevant in the context of orthodontic and surgical treatments, where a multidimensional approach can
influence aesthetic and functional outcomes [2,12,17]. Identifying patterns such as the protrusion of the upper lip in
relation to skeletal malocclusions can assist in personalizing treatments, thus optimizing patients' facial profiles
[7,14,16,17].
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Consequently, research on the depth of labial grooves and facial proportions, such as vertical height and the
relationships between hard and soft tissues, provides valuable insights into facial development [15,24,25,32].
Establishing reference values and ethnic differences in these measures is essential for optimizing aesthetic and
functional outcomes in orthodontic and reconstructive procedures [24]. The combination of cephalometric analysis and
soft tissue evaluations fosters a comprehensive understanding of facial anatomy.

Perroti et al. (2023) conducted a study comparing 3D and 2D measurements, finding that the accuracy between both
methods is significant [3]. They indicate that the main source of error in cephalometric evaluation lies in the incorrect
identification of reference points. Therefore, they emphasize that knowledge of 3D anatomy should be integrated into
academic training and applied practically [3,13,16,27].

Finally, findings regarding symmetry and proportion in soft tissues highlight the need for comprehensive analysis in
clinical practice. The points and angles analyzed are not only important from an aesthetic perspective but also influence
masticatory function and overall oral health [1,10,32]. Combining cephalometry with a three-dimensional imaging-
based approach, such as computed tomography, can provide a more accurate diagnosis and facilitate more effective
surgical planning [3,13,16,27]. In summary, these results reinforce the importance of implementing a comprehensive
approach in the analysis and treatment of facial alterations, thus ensuring an appropriate balance between aesthetics
and functionality.

Abbreviations

Superior Lip = Ls, Inferior Lip = Li, Subnasale = Sn, Pogonion = Pog, Soft Tissue Pogonion = Pog’, Menton = Soft Tissue
Menton = Me’, Soft Tissue Nasion = N’, Soft Tissue Glabella = GI’, Stomion = Stm, Superior Stomion = StmS, Inferior
Stomion = Stml, Point A = A, Soft Tissue Point A = A’, Point B = B, Soft Tissue Point B = B, Nasal Tip or Pronasale = Prn,
Columella = Cm, Gnathion = Gn, Soft Tissue Gnathion = Gn’, Superior Groove = Ss, Inferior Groove = Si, Cervical = C, Rinon
= Ri, Soft Tissue Rinon = Ri’, Frankfurt Plane= FH, Anterior Nasal Spine = ENA, Maxillary Incisor = Is1, Upper Vermilion
= BerS$, Lower Vermilion = Berl, Superior Labial Groove = sLs, Inferior Labial Groove = sLi, Subspinal = Ss, Mandibular
Incisor = Ii1, Mentolabial= Lm.

5. Conclusion

General dentists and orthodontists must recognize the relevance of soft tissues in facial profiles, as their impact is
fundamental when designing an aesthetic treatment plan following orthodontics. We should not underestimate their
importance in enhancing facial appearance.

The key anatomical points and angular measurements identified are essential for assessing facial harmony, highlighting
the utility of references such as the Pogonion (Pog"), Nasion (N”), and upper lip (Ls"), among others, for analyzing the
proportion and projection of the face. Additionally, cephalometric analysis includes crucial angles, such as the nasolabial
angle (Cm - Sn - Ls), the Z angle (FH - Me” Lip Prominence), and the Facial Convexity Angle (Gl" - Sn - Pog"), which are
essential for understanding the relationship between hard structures and soft tissues. This comprehensive analysis
contributes to diagnosis and treatment in orthodontics and facial surgery, allowing us to understand how changes in
soft tissues, influenced by skeletal patterns, affect facial profiles and aesthetic balance
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