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A Simplified Method to Identify Patient Face Type for a
Prosthodontic Treatment Plan
Introduction
Biomechanical stress is an important risk factor in prosthetic
dentistry. It has been demonstrated to be associated with occlusal
wear, dentoalveolar trauma, as well as magnifying the risk of
stress- related complications. Biomechanical stress intensity
is directly related to force applied [1-3]. Many clinical studies
have shown a correlation between bite force and facial structure.
Facial morphology and jaw muscle size are important factors for
the degree of bite force [4-8]. Facial type assessment is in many
aspects crucial for the planning and prognosis of prosthetic
treatment. Subjects with a strong bite force present a welldeveloped masticatory musculature, smaller anterior facial height
(short face), and a smaller value in the gonial angle. They are
called brachyfacial. Patients with smaller bite force value exhibit
a longer anterior and shorter posterior facial height (long face)
and a larger gonial angle. These patients are called dolichofacial
[9-11]. The terms brachyfacial, dolichofacial, and mesofacial,
commonly used by orthodontists, were introduced in orthodontic
literature by Ricketts RM [5]. With regards to the effects of the
occlusal load, scientific literature describes patients more prone
to overload as individuals who present parafunctions [12-14].
However, patients with parafunctions do not necessarily present
load forces intense enough to cause damage to the periodontal
tissues and teeth. On the contrary, brachyfacial individuals, even
in the absence of parafunctions, develop considerably intense
bite forces. These jeopardize the integrity of conservative
and prosthetic rehabilitation and provoke a broad range of
complications [15]. Considering the face form of the patient in
prosthodontic treatment planning may lead to a better clinical
outcome if a relationship between face form and bite force is
established. An individual bite force level can be determined
with complex electronic devices [6]. These instruments are not
of easy use in the clinical practice and it is possible to use clinical
alternative methods to recognize brachyfacial patients. The aim
of the present study is to provide a diagnostic protocol that easily
and safely allows recognizing high occlusal risk brachyfacial
patients in order to implement a prosthetic therapy that is able
to limit possible biological or mechanical damage caused by
excessive bite forces.

Clinical Report

The brachyfacial musculo-skeletal type patient is, muscularly,
the strongest individual that the dentist can encounter and can
be identified through a series of diagnostic investigations, more
specifically three distinct exams: clinical, radiographic, and
cephalometric.

Clinical exam

The clinical exam consists in observing the face of the
patient both frontally and sagittally. In the frontal view, the
patient presents a short lower face third, voluminous and tonic
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masseters and a square jaw. The dental arch is typically wide with
a protruding mental symphysis. In general the face expresses
sturdiness and strength (Figure 1). In the profile view, we can
see a reduced nose-chin distance, developed masseter muscles,
a wide mandibular base and the chin well represented with an
often heavily pronounced sublabial sulcus. In the toothed patient
it is possible to perform a simple clinical maneuver that can
immediately reveal which musculo-skeletal class the individual
belongs to. The dentist can place a ruler at the base of the
mandible and see, from a sagittal view, if the imaginary extension
of the instrument is tangent to the occipital bone or if it is lower. If
the imaginary line is lower than the occipital bone, the patient can
be classified as brachyfacial (Figure 2). This test have not to use
singly, but always associated with other exams. This test cannot
be applied to the edentulous patient and the dentist will have to
base the diagnosis on parameters that will be described hereafter.

Radiographic exam

The preferred radiographic exam to identify different musculoskeletal types is latero-lateral radiography. The first author to
introduce teleradiography in orthodontics was Broadbent BH [16].
The lateral radiography has demonstrated to be an effective tool
for use in the orthodontic and prosthetic plan of treatment. The
use of this diagnostic medium makes it possible to assess some
anatomical aspects even prior to performing actual cephalometric
tracing: for example the geometric type, even before the numeric
entity, of the mandibular angle. This angle is formed, simply
speaking, by joining the mandible ramus with the mandibular
base, which appears straight in the brachyfacial individual (Figure
3). Even in toothed patients latero-lateral radiography makes it
possible to trace an ideal line tangent to the mandibular base,
repeating what was clinically performed and described above
(Figure 4 & 5).
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Figure 1: Brachyfacial patient (front view): short lower face third,
voluminous and tonic masseters and a square jaw.

Figure 3: Latero-lateral X-ray showing the mandibular angle, which is
straight in the brachyfacial individual.

Figure 2: Brachyfacial patient (profile view): reduced nose-chin
distance, developed masseter muscles and a wide mandibular base.

Figure 4: Latero-lateral X-ray showing the tangent drawn at the
mandibular base which, in brachyfacial patients, starts below the
occipital bone.
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Figure 5: Superimposition (profile view) of the patient’s photo and the
latero-lateral X-ray.

Cephalometric exam

A cephalometric analysis is without a doubt the most accurate
diagnostic medium for recognizing a brachyfacial patient and
many authors have suggested measuring the various angles in
order to identify facial types [17-19]. As this article is addressed
to general dentists by acquiring just a few easily attainable points
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of analysis, it is possible to form a diagnosis that does not call
for the complex and indispensable knowledge required by an
orthodontic diagnosis. Below the most important points and
angles for our simplified cephalometric analysis are provided. The
gonial angle, that is the angle between the articular point (ar), the
Gonion (Go) and the menton (me) is the angle that expresses the
numeric entity of the angle formed by the base of the mandible
and the mandible ramus. The normal value is 130° +/- 7: lower
values identify a brachyfacial individual; higher values indicate
a counterclockwise growth of the mandible, which therefore
characterize the dolichofacial patient [4-18]. Another method of
analysis, for toothed subjects, can be to draw, on the latero-lateral
X-ray, the Frankfurt Plane (the line that joins the Porion and the
Orbital Point) and the Mandibular Plane (the plane that is tangent
to the lower edge of the mandibular body): the angle formed
by the two is the Mandibular Plane Angle whose normal values
at full growth are 23° in males and 24° in females +/- 4. Values
lower than the ones described identify a brachyfacial individual;
higher values, indicate a dolichofacial individual (Figure 6) [1921]. Visually, the more the two lines tend towards parallelism,
the squarer the individual’s mandible will be with a strong
musculature and reduced vertical dimension, thus identifying it
with the brachyfacial musculo-skeletal type; the more the two
lines diverge, the thinner the mandible in the symphysis area will
be, along with weak muscles and a long face, typical of dolichofacial
individuals (Figure 7). As dentists becomes more familiar with
analyzing latero-lateral X-rays, the skills and experience to easily
identify which musculo-skeletal group an individual belongs
to will be acquired. As mentioned previously, the edentulous
individual with a brachyfacial musculoskeletal type is difficult to
recognize and the dentist only has the cephalometric parameter
available to identify it. In edentulous patients the diagnostic
method to implement is that of measuring the gonial angle on the
latero-lateral X-ray, since the value of the angle is independent of
the presence or absence of teeth and other anatomical parameters
such as: vertical dimension, mandibular position, mandible/
cranial ratio and skeletal class (Figure 8) [22].

Figure 6: View of the Mandibular Plane angle formed by joining the Frankfurt Plane and the Mandibular Plane.
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Figure 7: The lines that form the mandibular angle in the various face types: left, brachyfacial individual; right, dolichofacial individual.

Figure 8: The edentulous individual with brachyfacial musculo-skeletal
type is more difficult to identify: the diagnostic method to implement is
to measure the gonial angle on the latero-lateral X-ray.

Discussion

Brachyfacial individuals have been
literature both for aspects of anatomical
proven muscular force expressed during
makes them “particular patients.” The

broadly studied in
interest and for the
chewing cycles that
clinical implications

that can be deduced from this scientific knowledge have been
vastly applied in orthodontics with a change of therapeutic
protocols and the diversification of treatment plan based on
musculoskeletal type [23]. For other dental specializations, in
particular for prosthodontics and implantology, this did not occur
if only as a generic recommendation, by some authors [24], to be
aware of these patients. As mentioned, literature often associates
occlusal risks to the presence or absence of parafunctions, which
should be evaluated when formulating a treatment plan. However,
their effects will vary depending on the type of patient suffering
from them. For example, a brachyfacial individual who clenches
his/her teeth will apply to the dentition – whether natural or
artificial - joint structures pressure forces that are three or four
times greater than a dolichofacial individual [8]. In brachyfacial
individual the parafunction is an aggravating circumstance of the
occlusal risk and not the risk itself. As evidence shows, general
dentists, prosthetists, and implantologists must take the shape
of the patient’s face into account, similarly to other diagnostic
elements when planning a more or less complex therapy.
Additionally, a protocol must be put into place that reduces
possible overload complications to a minimum. As mentioned
earlier, in the presence of a natural or artificial dentition, clinical
and radiographic tests can be sufficient to identify brachyfacial
patients. In edentulous subjects and in case of diagnostic doubt,
the cephalometric exam becomes crucial for a correct diagnosis.
Even thought this test is not easily performed, the simplification
of the cephalometric test proposed, with the mere purpose of
identifying square-face individuals, can easily become applicable
by all dentists and not just orthodontic specialists.

Conclusion

In both simple and complex clinical cases, an occlusal load is
a necessary risk factor to take into account when formulating a
treatment plan. We are aware that brachyfacial patients present
a considerable bite force regardless of the presence or absence of
parafunctions. The objective was to provide a diagnostic protocol
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that simple and safely, allows recognizing these individuals and
easily implementing an odontological therapy - in particular
prosthetic and implanting treatment - that can limit possible
damage caused by excessive bite force. Further clinical studies are
needed to validate this promising protocol.
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