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Changes due to normal growth and changes due to various treatment mechanics are different for each individual because of his
individual morphology and facial type. In order to forecast effectively and draw up an effective treatment design, it is necessary
that we first understand the individual patient, that we describe his basic facial, skeletal and dental structures; second, that we
understand his anticipated normal growth in amount and direction in the various areas of his face and jaws; third, that we
understand the response of his individual skeletal and facial structures to various treatment mechanics. We use the cephalometric
x-ray and tracing as the basic tools of treatment design, in order to accomplish four objectives:

1. A basic description of the cranial structures .

2. An analysis of normal growth change .

3. A treatment design.

4. An evaluation of growth and treatment results.

Eleven factors of the basic facial and skeletal structures are recorded from the cephalometric tracing to describe the chin, maxilla,
teeth and soft tissue profile.

Five areas of superimposition, within which are a total of seven areas of evaluation, are used to evaluate, in amount and
direction, change in normal growth and change occurring from treatment alteration. The VTO, which includes the changes
expected with normal growth in the individual and his anticipated changes due to treatment, becomes a working tool in planning
treatment procedures. These are planned in a sequence to correct first the functional problem; second the orthopedic alteration
required; and third to effect the dental change, with arch length and anchorage planning determining the extraction of teeth
where necessary and the various movements required .

Eleven Factor Summary Analysis

The Eleven Factor Summary Analysis is divided into four areas:

1. Locating the chin in space.

2. Locating the maxilla through the convexity of the face.

3. Locating the denture in the face.

4. Evaluating the profile.
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CHIN IN SPACE MEANS FOR 9 YR. OLD + CHANGE

1. FACIAL AXIS 90° ± 3° No change with age

2. FACIAL (ANGLE) DEPTH 87° ± 3° Change = + 1° every 3 years

3. MANDIBULAR PLANE 26° ± 4° Change = ? 1° every 3 years

4. FACIAL TAPER 68° ± 3.5° No change

5. LOWER FACIAL HEIGHT 47° ± 4° No change

6. MANDIBULAR ARC 26° ± 4° Mand. arc closes ½° yr. Angle increases ½° yr.

CONVEXITY:

7. CONVEXITY OF POINT A 2mm ± 2mm Change = ? 1 mm every 3 years TEETH:

8. LOWER INCISOR TO APO +1mm ± 2mm No change with age

9. MANDIBULAR INCISOR 22° ± 4° No change with age INCLINATION

10. UPPER MOLAR TO PTV Age +3mm +2mm Changes 1 mm/year PROFILE:

11. LOWER LIP TO E PLANE ? 2mm ± 2mm Less protrusive with growth

Describing the Face

There are three basic facial patterns:

1. Mesofacial, which is the most average facial pattern;

2. Brachyfacial, which is a horizontal growth pattern; and

3. Dolichofacial, which is a vertical growth pattern. From the Eleven Factor Summary Analysis, five angles are used to describe
the face:

1. The Facial Axis Angle. This gives us the direction of growth of the chin and expresses the ratio of facial height to facial depth.
In addition, the upper six-year molar grows down the facial axis.
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 Facial Axis Angle in Brachyfacial (black) and Dolichofacial (red) patterns. 2. Facial Angle. This
locates the chin horizontally in the face. It is a facial depth indicator; and it determines if a skeletal Class II or Class III is due to
the mandible.

 Facial Angle in Brachyfacial (black) and Dolichofacial (red) patterns. 3. Mandibular Plane
Angle. A high mandibular plane angle implies that a skeletal open bite is due to the mandible. A low mandibular plane angle
implies that a skeletal deep bite is due to the

mandible.

Mandibular Plane Angle in Brachyfacial (black) and Dolichofacial (red) patterns.

4. Lower Facial Height. This describes the divergence of the oral cavity. Skeletal open bites have high values; skeletal deep bites
have low values.
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Lower facial height.

5. Mandibular Arc. This describes the mandible. It tells us whether we have a square growing mandible or an obtuse growing
mandible.
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Mandibular Arc.

Together, these five angles determine whether the facial pattern is Meso-, Brachy-, or Dolichofacial. On a Bell curve, the middle
section (representing one clinical (or standard) deviation on either side of the mean) is the range of Mesofacial patterns.
Approximately 70% of the malocclusions that we treat fall in the Mesofacial range. Approximately 12½% fall on the Brachyfacial
side and 12½% on the Dolichofacial side, one additional clinical deviation from the mean. This leaves approximately 2½% on
each side, which are extreme Brachy- or extreme Dolichofacial, more than two clinical deviations from the mean.

Three different faces are presented to demonstrate how the five factors are used to describe the face.

1. MG is a Mesofacial pattern with a Brachyfacial mandible.

2. AP is a severe Dolichofacial pattern or vertical grower.
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3. SK is an extreme Brachyfacial or horizontal growth pattern.

It is important to establish what the facial type is, because the reaction to treatment mechanics and the stability of the denture is
dependent upon the analysis of the facial pattern. For example, Brachyfacial patterns show a resistance to mandibular rotation
during treatment and can accept a more protrusive denture, whereas Dolichofacial patterns tend to open during treatment and
require a more retracted denture in order to assure posttreatment stability. Thus, certain expectations from treatment may be
modified with reference to facial type.

Five Superimposition Areas

Following the description of the face and the determination of the facial type, we use five

superimposition areas, superimposing the Time One tracing against the VTO or any progress tracings, to evaluate the change
that we expect will occur or has occurred due to growth and due to our treatment mechanics. This helps us plan our treatment
and select our mechanics and to describe the alterations that occur. Probably 70-80% of the change will be because of our
mechanics during a two-year treatment experience, with only 20-30% due to growth during that time.

The five superimposition areas are used to evaluate the face in the following order:

1. The chin.

2. The maxilla.

3. The teeth in the mandible.

4. The teeth in the maxilla.

5. The facial profile.Superimposition Area 1 (Evaluation Area 1)

The first superimposition (Basion-Nasion at CC Point) establishes Evaluation Area 1, within which we evaluate the amount of
growth of the chin in millimeters; any change in chin in an opening or closing direction that may result from our mechanics; and
any change in upper molar.

In normal growth, the chin grows down the facial axis and the six year molars also grow down the facial axis. The facial axis
rotates open or closed from the effects of mechanics and other considerations, as follows:

Facial Axis opens 1° for 5mm of convexity reduction.Facial Axis opens 1° for 3mm of molar correction.Facial Axis opens 1° for
4mm of overbite correction.Facial Axis opens 1°-1½° with crossbite correction, and recovers one-half the rotation.Facial Axis
opens 1° for 1 S.D. Dolichofacial pattern; with a 1° closing effect against mechanics if Brachyfacial.Facial Axis may open or close
with headgear, depending on type and application .Facial Axis may close with extraction.
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In evaluating contemplated headgear use, we think of the effect it may have on mandibular rotation. Should we use an
orthodontic or an orthopedic force? Should we use cervical, oblique, vertical, or combination force headgear?

Superimposition Area 2 (Evaluation Area 2)

The second superimposition area (Basion-Nasion at Nasion) establishes Evaluation Area 2 to show any change in the maxilla
(Point A). The Basion-Nasion-Point A Angle does not change in normal growth. Therefore, any change in this angle would be due
to the effect of our mechanics. We evaluate the effect of headgear (force and type), Class II elastics, Class III elastics, torque,
activator, etc. on the convexity of the maxilla.

The second superimposition area (Basion-Nasion at Nasion) establishes Evaluation Area 2 to show any change in the maxilla
(Point A). The Basion-Nasion-Point A Angle does not change in normal growth. Therefore, any change in this angle would be due
to the effect of our mechanics. We evaluate the effect of headgear (force and type), Class II elastics, Class III elastics, torque,
activator, etc. on the convexity of the maxilla.

The following are considered the maximum range of Point A change with various mechanics:

Mechanics Maximum Range

1. HG ? 8 MM

2. Class II Elastics ? 3 MM
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3. Activator ? 2 MM

4. Torque ? 1-2MM

5. Class lIl Elastics +2-3MM

6. Facial Mask +2-4MM

With Evaluation Area 2, we determine whether we wish to use an orthodontic or an orthopedic force on the maxilla with a
headgear.

Superimposition Area 3 (Evaluation Areas 3 and 4)

The third superimposition area (Corpus Axis at PM) establishes Evaluation Area 3 and Evaluation Area 4, which together evaluate
any changes that take place in the mandibular denture. In normal growth, the lower denture remains constant with the APO
Plane (the denture plane).

In Evaluation Area 3, we evaluate whether we are going to intrude, extrude, advance or retract the lower incisors, which helps us
determine what type of utility arch we will use.

In Evaluation Area 4, we evaluate the lower molars to determine what type of anchorage we need and whether we wish to
advance, upright or hold the lower molars.

Superimposition Area 4 (Evaluation Areas 5 and 6)
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The fourth superimposition area (Palate at ANS) establishes Evaluation Area 5 and Evaluation Area 6, which together evaluate
any changes that take place in the maxillary denture. In normal growth, upper molars and upper incisors grow on their polar
axis.

In Evaluation Area 5, we evaluate what we are going to do with the upper molars-- hold, intrude, extrude, distallize or bring them
forward.

In Evaluation Area 6, we evaluate what we are going to do with the upper incisors-- intrude,

extrude, retract, advance, torque or tip them.5th Superimposition Area (esthetic plane at the crossing of the occlusal plane)

Superimposition Area 5 (Evaluation Area 7)

The fifth superimposition area (Esthetic Plane at the crossing of the Occlusal Plane) establishes Evaluation Area 7 with which we
evaluate the soft tissue profile. In normal growth, the face becomes less protrusive with reference to the esthetic plane. We use
Superimposition Area 5 and Evaluation Area 7 to evaluate the effect of our mechanics on the soft tissue of the face.
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Superimposition and Evaluation Demonstration

Using the tracing of M.G. from Part 3 (previous page) and the VTO that you constructed in Part 3, we would now like to go
through the five superimposition areas and the seven evaluation areas to evaluate that VTO.
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Superimposition Area 1 is the first check point to evaluate facial axis change and chin change. Place your VTO over the original
tracing of M.G. on Basion-Nasion at CC point. You will see that the facial axis has opened one or two degrees. Therefore, the
mechanics will open the facial axis 1° to 2° .

Superimposition Area 2 is the second check point to evaluate maxillary change, A point change. Place your VTO over the original
tracing of M.G. on Basion-Nasion at Nasion. Basion-Nasion-Point A Angle does not change in normal growth. As you look at your
tracing, you will see that Point A has been reduced 2mm. Therefore, we feel that our mechanics will reduce Point A during the
treatment of this patient.
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Superimposition Area 3 is the third check point to evaluate the mandibular dentition, lower molar and lower incisor. Place your
VTO over the original tracing of M.G. on Corpus Axis at PM. It shows that we would like to tip the lower incisors forward
approximately 2mm and bring the lower molar forward approximately 4mm.

Superimposition Area 4 is the fourth check point to evaluate the maxillary dentition, upper molars, upper incisors, and Point A.
Place your VTO over the original tracing of M.G. on the palate at ANS. Since we are bringing the lower incisors and lower molars
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forward, even though this case is a Class II malocclusion all we must do is hold the upper molar to accomplish the Class II
correction. The upper incisor evaluation shows that we are going to have to retract and torque the upper incisors. It also shows
that the potential use of Class II elastics and torque on the upper incisors is going to reduce Point A.

Superimposition Area 5 is the fifth check point to evaluate the soft tissue of the face. Place your VTO over the original tracing of
M.G. on the esthetic plane where the occlusal plane crosses it. We see that the reduction of the upper denture results in a great
reduction in the soft tissue profile.

Bio-Progressive Therapy, Part 4: The Use of Superimposition Area... http://www.jco-online.com/archive/article-print.aspx?year=1977...

13 of 14 5/28/12 2:51 PM



In this article, we have demonstrated the use of the Visual Treatment Objective as a management tool. It establishes five
superimposition areas, which then allow us to establish seven evaluation areas. We feel that this is a very logical way of looking
at any case and that it permits us to treat in the same manner every time. As we proceed in this series, we will elaborate on case
evaluation as we go through our Class II division 1, Class II division 2, and Class III mechanics sequences.

(TO BE CONTINUED IN NEXT ISSUE)

Footnotes

1. PART 1 The management UmbrellaPART 2 Principles of the Bioprogressive Therapy PART 3 Visual Treatment Objective or
V.T.O. PART 4 the use of superimposition areas to establish treatment design PART 5 Orthopedics in Bioprogressive
TherapyPART 6 Forces Used in Bioprogressive Therapy PART 7 The Utility and Sectional Arches in Bioprogressive Therapy
Mechanics PART 8 Bio-progressive Mixed Dentition TreatmentPART 9 Mechanics Sequence for Class II Division I Cases PART 10
Mechanics Sequence for Class II Division II Cases PART 11 Mechanics Sequence for Extraction Cases PART 12 Finishing
Procedures and Retention
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