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ABSTRACT
Orofacial analysis has been used by dentists for many years. The process involves applying
mathematical rules, geometric principles, and straight lines to create either parallel or perpendicular
references based on the true horizon and/or natural head position. These reference lines guide
treatment planning and smile design for restorative treatments to achieve harmony between the
new smile and the face. The goal is to obtain harmony and not symmetry. Faces are asymmetrical
entities and because of that cannot be analyzed using purely straight lines. In this article, a more
natural, organic, and dynamic process of evaluation is presented to minimize errors and
generate harmoniously balanced smiles instead of perfect, mathematical smiles. (J Prosthet
Dent 2019;121:189-94)
Dental care includes not only
treating oral health but also
improving the appearance of
the patient’s smile. The smile is
probably the most remarkable
and contagious social expres-
sion experienced by humans
and has a considerable impact
on facial beauty.1,2 Facial sym-
metry has even been suggested

as important in choosing partners.3 A positive rela-
tionship between facial symmetry and beauty has been
reported,1,4 and smile symmetry has been applied in
esthetic dentistry and has been assumed as an esthetic
goal.1,3,4

The purpose of this clinical report was to present the
concept of facial flow (FF). The FF concept is divided into
2 components; vertical and horizontal. The vertical
component guides the evaluation of the relationships
among the facial midline (FM), dental midline (DM), and
tooth axis to understand the DM shift and tooth axis cant
with the face and help determine a better position for
both in designing new smiles. The horizontal component
guides evaluation of the relationships among facial
anatomic features that create horizontal lines such as the
interpupillary line, the commissural line, the mandibular
angle, and the ramus and their relationships to the
occlusal plane and incisal edges of the maxillary teeth.

The importance of symmetry among facial structures
increases with proximity to the midline.5 The first step
in a facially driven smile design is determining the
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horizontal and vertical position of the maxillary central
incisors. The horizontal position of the FM is an impor-
tant reference line for both restorative dentists and or-
thodontists.1 Authors have discussed which facial
landmarks are best to define the FM and consequently
the DM.6-8

The relative position of theDMaccording to the FMhas
been controversial,9-13 although most agree that having
the DM coincident with the FM transmits a sense of
symmetry, balance, and harmony.9-13 It is also true that a
certain tolerance of discrepancy is acceptable.12,14-18

Bidra and Cols6 stated that “the hierarchy of anatomic
landmarks closest to the midline of the face in the smile
was as follows: the midline of the oral commissures,
natural dental midline, tip of philtrum, nasion, and tip of
the nose.” They defined the FM as a line bisecting the
distance between exocanthions. However, Owens et al,7

in a multicenter study, defined the FM as the line
bisecting the interpupillary distance and found that 70%
of all participants had a DM coincident with the FM.
Miller and Jamison8 published the first paper on this
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Figure 1. Facial midlines determined by different parameters. A, Line
bisecting distance between exocanthions. Note midline not centered on
nose or lip. B, Facial midline-determined line bisecting interpupillary
distance. These two lines define facial “T.” C, Facial midline determined
by perpendicular line to horizontal that crosses philtrum.
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topic in 1979. They considered the philtrum the most
reliable landmark for defining FM and concluded that
70.4% of participants have a DM coincident with FM.

In orthodontic or restorative treatments, clinicians
should diagnose the DM position in the facial context for
each patient. Depending on which FM definition is
chosen, that of Bidra and Cols,6 Owen et al,7 or Miller
and Jamison,8 different diagnoses and treatment plans
can be considered (Fig. 1), showing just how subjective
some of these clinical decisions can be.

Because the human face has an irregular shape, it is
impossible to define a midline. This explains why the
American Association of Orthodontists and the Glossary
of Terms for the American Academy of Facial Plastic and
Reconstructive Surgery have no definitions for FM.19-21

All human faces are asymmetrical, and no objective
scientific criteria is available for distinguishing normal
from abnormal asymmetry.13

The definition of the FM is controversial. The most
important factor may not be finding the exact points that
define the midline of a geometrically irregular face but
understanding the checks and balances,9 something
skilled dentists and technicians do intuitively. The pur-
pose of this article was to generate new concepts and
guidelines for comprehensive and organic facial analysis
so that clinicians may depend less on artistic skills.

CLINICAL REPORT

A 44-year-old woman presented to Silvestre Ripoll
Clinic, Seville, Spain, for an esthetic consultation. Her
dental status, periodontal status, and occlusal relation-
ship were evaluated. Impressions and photographic and
video documentation were then obtained for orofacial
analysis and treatment planning purposes (Fig. 1).
Reference lines were defined by points or structures
considered during the perception process to determine
whether the esthetic composition was harmonically
distributed. The reference lines of dental or dentofacial
compositions are key to biological and structural
beauty.9,22

The most important reference lines in the frontal
plane are the interpupillary line and the hypothetical FM.
These 2 lines define a “T” which functions as the foun-
dation of the facial architecture (Fig. 1A, B).9,22 All facial
structures have a position relative to these lines, and
conventionally, an attractive face also needs the inter-
pupillary line to be parallel to other reference lines: the
commissural, base of the nose, and eyebrow lines.22,23

In the authors’ opinion, the facial “T” does not need
to be perpendicular to the face to make for an attractive
and harmonious appearance. The authors find the idea of
defining a specific horizontal line and a perpendicular
line as the midline for developing a beautiful smile both
unnecessary and unrealistic. Facial lines and anatomic
THE JOURNAL OF PROSTHETIC DENTISTRY
components do not all need to be strictly parallel to look
esthetically pleasing but only to create overall visual
comfort.

When a new structure is added to a picture (a new
smile in a face), some basic principles can help in the
process. Although no mathematical rule can guide cli-
nicians as to how to exactly design the smile in a face,
Silva et al



Figure 2. Facial flow determined by orientation of glabella, nose bridge,
philtrum, and chin.

Figure 3. Facial flow directional movement points to right or “green”
side.
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they should have a subjective sense of what is visually
pleasing. As Cardash et al13 said, “the artistic judgment
of the individual clinician therefore must be used.” This,
according to Langlois et al,24 is an inherent characteristic
of human beings. Adults and children agree who is and is
not attractive, both within and across ethnicity and cul-
tures, contrary to the common assumption that beauty is
in the eye of the beholder.24

In human perception, a line does not really have to be
expressed or drawn to be perceived; it can be suggested
by 2 or 3 points in a directional movement.9,25 In the
authors’ opinion, the same thing happens with facial
structures located in the center of the face. When a
person smiles, a line can be drawn connecting the
glabella, nose bridge, philtrum, and chin which is not
always straight. The authors refer to this line as the
“facial flow line” (FFL) (Fig. 2) and consider it the
foundation of the entire facial architecture. The authors
believe that all facial structures have a position relative to
this line, which is responsible for a sense of harmony and
balance.

Discrepancies must be evaluated to avoid under- or
overtreatment. Thus, the new vertical reference for
facially driven esthetic treatment should be the FFL. All
FF structures, glabella, nose bridge, philtrum, and chin,
are located in the center of the face and define a large line
of force, which has an important effect on facial balance.
The authors believe that by connecting the dots between
these landmarks, starting from the natural head position,
clinicians can define the FF of their patients to better
understand the disposition and organization of facial
structures and to plan in a more predictable, esthetic, and
functional way.26,27 The authors have observed that most
faces present an asymmetrical pattern, where facial
structures such as nose and chin usually point to the
same side (Fig. 2). If clinicians are changing somebody’s
smile and are not planning to make facial trans-
formations (plastic surgery or orthognathic or orthopedic
Silva et al
procedures that affect facial forms) the best possible
harmony is achieved by the expression “go with the
flow.” If facial transformations are planned, then
the clinicians need to integrate the smile design with the
facial procedures.

The direction that the FF follows should be under-
stood; that is, the directional movement in which the
facial structures travel. The smile and teeth are not ex-
ceptions in this flow. FFL usually points to the patient’s
left or right side, the side of the face where FFL points
have been named by the authors the green side and the
opposite the red side. In the case study shown in this
article, the face flows to the patient’s right side, meaning
the right side of the face was the green side (Fig. 3). In
other patients, FFL can also be straight (Fig. 4), which
means a neutral flow; in that situation, there is no green
or red side. The other option is when the FF is disruptive,
meaning that some structures go to one side and others
to the other in a similar manner. In such patients, the FF,
is also considered neutral. Clinically this means if a small
midline shift or inclination falls into the green side
(the side that follows the FF), it will be less perceptible
and create less visual tension because it will blend with
the other facial structures, organization, and parallel
relationships.12

Because the patient was seeking esthetic treatment, a
diagnostic waxing was created from the maxillary right
first molar to the maxillary left first premolar and scan-
ned for digital facial integration by using software
(NemoSmile Design 3D; Nemotec). This allowed better
visualization and the opportunity to make digital ad-
justments according to the FF before the trial restora-
tions. In this patient, the first diagnostic waxing blended
in completely with the facial architecture, and the smile
design was kept with the DM slightly inclined toward
the green side (Fig. 5) and replicated with the trial res-
torations (Fig. 6). Once the trial restorations had been
approved by the clinician and the patient, without any
THE JOURNAL OF PROSTHETIC DENTISTRY



Figure 5. Digital waxing simulated face according to facial flow.

Figure 6. Trial restorations to evaluate smile design and dental midline
orientation following facial flow rather than facial midline.

Figure 7. Definitive restorations respecting facial flow.

Figure 4. Straight facial flow absent of red or green side.
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changes from the initial diagnostic waxing, the teeth
were minimally prepared, and ceramic veneers (from the
maxillary right lateral incisor to the maxillary left first
molar) and a ceramic fixed partial prosthesis (from the
maxillary right canine to the maxillary right first molar)
were bonded (Fig. 7).

When the DM cant points to the opposite direction
of the FFL (Fig. 8), it falls into the red side and can
create some visual tension and discomfort. In this
patient (Fig. 8), in addition to the angulation of the
DM, the tip angulation of the central incisors and the
right lateral incisor also pointed to the red side,
creating considerable visual tension. Thus, this patient
from the FF point of view was a good candidate for
orthodontic treatment to correct the DM angulation
and the angulation of the lateral incisor, avoiding the
direction of the red side.

The authors suggest that photographs and videos be
analyzed with the patient using a social smile as this
smile is the one most often adopted. However, if patients
have a large discrepancy between their social smile and
their spontaneous smile, the clinician and patient may
THE JOURNAL OF PROSTHETIC DENTISTRY
need to evaluate both smile references to make an
informed decision. The importance of analyzing the face
in motion is emphasized. Movement completely changes
perception and what matters in beauty is motion and not
a static situation.28 This is why the authors suggest
combining the initial FF analysis with 2 or more screen-
shots from the initial video.

Sometimes the nose and chin can go in opposite di-
rections, describing a curved, “banana”-shaped FFL
(Fig. 9). With these patients, the position of the FFL
between the lip frame must be noted. This area of the FF
curve will allow clinicians to determine which is the green
and which is the red side. These situations were also
described by Saavedra et al33 as harmonic facial asym-
metry (HFA), dividing patients into 2 types: HFA-
positive, if the angulation of the DM followed the curve
direction, or HFA-negative, if the angulation of the DM
was pointing in the opposite direction. FF is a much
broader concept that goes beyond the angulation of the
DM relationship and looks at the directional movement
of central facial structures and their relationships with all
smile components.
Silva et al



Figure 8. Dental midline angulation that points to red side. Figure 9. Curved facial flow with “banana” shape. Direction of facial flow
in between lip determines green and red side.
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DISCUSSION

The final result (Fig. 6) shows how DM orientation was
not completely straight, as is often recom-
mended.9,16,17,22,25 Also, the DM points to the green side,
although the smile fits harmoniously with the rest of the
face, conferring a natural appearance to the facial
expression.

Corroborating the idea of the FF concept, Silva et al12

in a study of perceptions concluded that the direction of
the DM shift can be a factor in patients who present
nose and chin deviations. The threshold of recognition
determined for the DM shift was 2 mm when it was
following nose and chin deviations but was just 1 mm
when it was pointing against nose and chin directions.12

In a different study regarding DM angulation, the au-
thors concluded that when the direction of the cant
follows nose and chin inclinations, it was more estheti-
cally pleasing.29

Facial treatment must consider a large picture, where
the eyes, nose, lips, teeth, philtrum, chin, and other
facial structures interact. Symmetry has been used in
dentistry as a guideline because it is mathematical,
predictable, objective, and reproducible. Studies have
reported that participants prefer a natural, asymmetrical
face to a mirrored, symmetrical face.30,31 Other publi-
cations reinforce the impact of some facial structures,
such as nose and chin, in the perception of smile
esthetics.11,24

Gebhard32 referred to the asymmetrical nature of the
human face and introduced the “perfect imperfections”
concept, meaning that the smile as a facial expression is
naturally imperfect but can look harmonious and
attractive by blending it with the arrangement of other
facial structures. The FF concept introduces a more
organic and natural approach to orofacial analysis,
respecting the imperfect and asymmetrical nature of the
human face.
Silva et al
Aiming for symmetry for so many years has lead
clinicians and researchers to try mathematical approaches,
using straight lines such as the FM as the main vertical
reference line in the diagnostic and smile design
process. This approach works in faces that are more
symmetrical, although it is unpredictable when even
mild asymmetries exist. The concept presented is based
on human perception and helps us understand the
arrangement of facial structures so that clinicians can
better decide whether the final smile design will blend
with facial features or incorporate other specialties,
which can change the facial frame to improve the final
outcome. The precise location of the points and
structures suggested to define the FFL should not be a
factor, because the aim is to understand the directional
movement of the facial structures and define the green
and red sides to avoid major mistakes that can
compromise treatment.

Research is needed to better define the relationship
between the FF and the lips to establish recommenda-
tions for an ideal smile design that fits every irregular
face.
SUMMARY

Although conventional smile design has often
emphasized the use of mathematical analysis of the
face, it is not always mandatory to adhere completely
to these principles to create an esthetic result. The
facial flow concept allows a more organic, intuitive,
and perceptional approach respecting the asymmet-
rical nature of the human face. This new concept re-
defines facial analysis to make it straightforward and
effective for clinicians and laboratory technicians to
make facially driven decisions using red and green
zones. Just as the vertical reference lines cannot only
THE JOURNAL OF PROSTHETIC DENTISTRY
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be seen as straight lines, the horizontal component of
an organic facial analysis is also important and needs
further research to relate to the vertical component.
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