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Visual Treatment Objective: A Comprehensive Overview

Saif Alam*, Jitendra Bhagchandani, Vaibhav Vashishta, Amit Kumar Singh, Tushant Rastogi, Ayushi Singh
Department of Orthodontics, Sardar Patel Post Graduate Institute of Dental and Medical Sciences, Lucknow, Uttar Pradesh, India.

The visual treatment objective prediction tracing is a crucial instrument in the diagnosis and treatment of dentofacial and craniofacial
abnormalities. It facilitates the evaluation of facial esthetics and the planning of necessary surgical interventions and adjustments. The
visualization of the treatment objective can be a straightforward but reasonably accurate way to forecast the relationship between the incisor
and molar. It may also be used to assess whether any “midcourse” adjustments are made during treatment and to compare the outcome to the
initial forecast. The visual representation of the patient’s progress is crucial in guiding the therapist to evaluate and track therapy advancement
and implement strategic modifications. A significant determinant in forecasting the appropriate treatment for a patient is the clinician’s personal
assessment and appraisal, encompassing both the physical condition and mental disposition.

Keywords: Cephalometric analysis, Cephalometric tracings, Forecast, Growth prediction.

INTRoDUCTION AND OBJECTIVES

The visual treatment objective (VTO) is an indispensable
diagnostic tool in orthodontics that helps predict treatment
outcomes by analyzing the dentoskeletal framework.M" It
allows orthodontists to forecast how growth and treatment will
affect incisor and molar positions, as well as the relationship
between skeletal structures and soft tissues.

VTO establishes achievable goals from the outset and provides
continuous guidance for treatment progression and final results.
By incorporating cephalometric tracings, orthodontists can
visualize tooth movement, skeletal changes, and their impact
on facial esthetics.™

Key objectives include

e Forecasting growth and changes over the treatment
period
Evaluating soft-tissue structures and facial balance
Assessing arch length discrepancies and determining
treatment mechanics

e Identifying candidates for surgical and surgical-orthodontic
procedures

e  Comparing treatment outcomes to initial predictions to
guide midcourse corrections.

HISTORICAL CONTEXT

The VTO concept was pioneered in 1948 by Dr. William
B. Downs, who developed methods for predicting facial
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changes during orthodontic treatment.! He emphasized
cephalometric analysis, particularly the role of the cranial base
and mandibular plane. Robert Ricketts expanded on Downs’
work by integrating cranial base references and mandibular
growth analysis.[

Key contributions include

e Ricketts’ analysis: Introduced facial axis and maxillary
growth prediction

e Holdaway’s method: Integrated soft-tissue considerations,
focusing on lip strain and harmony

e Katona’s approach: Applied mathematical precision to
cephalometric analysis, optimizing relationships between
skeletal and dental structures.

Over time, advancements in imaging and software have
further refined VTO applications, making it an essential tool
for modern orthodontics.?!

Advantages of VTO
The VTO provides several benefits, enhancing both diagnosis
and treatment:
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1. Predictive capabilities: Accurately forecasts changes in
dentoskeletal structures and soft-tissue profiles

2. Differentiates growth versus treatment effects: Distinguishes
between changes due to natural growth and therapeutic
interventions

3. Improves treatment planning: Identifies challenges,
suggests alternative strategies, and helps plan anchorage
and tooth movement

4. Ensures continuity and precision: Continuous evaluation
through superimpositions ensures alignment with
treatment goals

5. Enhances patient communication: Visual aids improve
patient understanding and motivation

6. Educational resource: Serves as a valuable teaching tool
for clinicians and students.

The ability to overlay VTO tracings on initial records and
compare predicted versus achieved outcomes provides
orthodontists with invaluable feedback for treatment adjustments
and learning.!®!

Types of VTO

The VTO framework encompasses several categories based
on treatment goals and methodologies:

Cephalometric \/TO"

a. Rickett’s method: Focuses on cranial base, mandibular
growth, and maxillary expansion predictions while
incorporating soft-tissue analysis.l” (Figure 1 depicts the
landmarks used in Rickett’s analysis)

b. Holdaway’s method: Emphasizes soft-tissue balance,
lip strain, and facial esthetics.® (Figure 2 depicts the
landmarks used in Holdaway’s analysis)

c. Katona’s method: Uses geometric principles to optimize
relationships between incisors and skeletal angles.
(Figure 3 depicts Katona’s method)

=4

ANS

d. Lionel Sadowsky method: Involves cephalometric
analysis with films taken in a lips-closed position, even
under slight pressure.”) Key reference lines include the
Basion—Nasion (BaN) for cranial base relationships and
Nasion to point A (NA) for maxillary position
e. Mini-VTO: The mini-VTO consists of three key phases:
e Creating a cephalometric record and documenting
standard diagnostic measurements

e (Calculating a 2-year prediction for the position of
the upper and lower jaws, considering growth and
treatment effects

e Aligning the teeth optimally within the predicted
skeletal framework.

The eleven-factor summary analysis
The eleven-factor summary evaluates key cephalometric
parameters, including facial axis, mandibular plane angle,

Figure 2: Landmarks used in Holdaway’s method
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Figure 1: Landmarks used in Rickett’s method

Figure 3: Katona’s method
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Figure 4: Landmarks used in TOMAC method. TOMAC: Treatment
outcome and management analysis by computer

and lower facial height. These measures help guide treatment
planning, anchorage decisions, and extraction needs.['”

Surgical VTO

Surgical VTO evaluates treatment outcomes that combine

orthodontics and surgical interventions. Techniques include:

a. Cadei and Bassini method: Assesses facial asymmetry
and skeletal changes!'”

b. Donald Gay method: Specializes in tracing asymmetric
cases!!!

f. Treatment outcome and management analysis by
computer (TOMAC) analysis: Focuses on vertical
and horizontal dimensions of soft tissue and skeletal
structures.'” (Figure 4 depicts the landmarks used in
TOMAC analysis)

c. Video cephalometric diagnosis: Visualizes complex
craniofacial deformities to guide surgical planning.

Dental VIO

Dental VTO predicts tooth movement and alignment within
the arch.['¥! (Figure 5 depicts the method of Dental VTO),
including:

e  Evaluation of arch length discrepancies

e Determining optimal positions for incisors and molars
e  Adjusting appliance settings for precise outcomes.

Functional V10

Functional VTO focuses on the relationship between
growth patterns, orthopedic appliances, and facial structure
corrections.!' It is particularly effective for:

e  Correcting Class II or III malocclusions

The Dental VTO
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Figure 5: Dental VTO

e  Managing open bites and crossbites
¢ Influencing mandibular growth in young patients.

Evaluation

Evaluation in VTO relies on superimpositions of tracings to

measure changes in skeletal, dental, and soft tissue structures.!'¥

The process involves five superimposition areas:

1. Chin and mandibular plane: Tracks mandibular growth
and chin positioning

2. Maxilla: Assesses maxillary development and point A

changes

3. Occlusal plane: Evaluates bite alignment and occlusal
adjustments

4. Teeth in mandible and maxilla: Tracks incisor and molar
positioning

5. Soft-tissue profile: Monitors esthetic outcomes and facial
balance.

Discussion

The integration of VTO into treatment planning improves:

e Predictability of outcomes by combining growth
predictions with mechanical interventions

e  Patient understanding and acceptance of treatment goals
through visual simulations

e  Treatmentefficiency by highlighting potential complications
and alternative strategies early in the planning process.

Despite its strengths, VTO relies heavily on the clinician’s
expertise and accurate data input.["] Unpredictable growth
patterns or treatment responses may impact its accuracy,
requiring iterative adjustments during treatment.
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CoNCLUSION

VTO remains a powerful tool in orthodontics, combining
cephalometric methods, surgical tracings, and functional
analyses to ensure holistic treatment outcomes. By addressing
skeletal, dental, and soft-tissue factors, VTO enables
orthodontists to deliver precise, esthetic, and functional
results. With advancements in imaging and diagnostic tools, its
applications continue to evolve, reinforcing its role in modern
orthodontic practice.

REFERENCES

1.

2.

Bench RW, Gugino CF, Hilgers JJ. Bio-progressive therapy. J Clin
Orthod 1977;11:661-71, 674-82 contd.

Holdaway RA. A soft-tissue cephalometric analysis and its use in
orthodontic treatment planning. Part I. Am J Orthod 1983;84:1-28.
Jacobsen A. A visualized treatment objective. J Clin Orthod
1980;14:554-71.

Magness WB. The mini-visualized treatment objective. Am J Orthod
Dentofacial Orthop 1987;91:361-74.

Lopez FJ. Diagnosis with computer-aided drafting. J Clin Orthod
1986;20:327-9.

Guess MB, Solzer WV. Computer treatment estimates in orthodontics
and orthognathic surgery. J Clin Orthod 1989;23:262-8.

Sarver DM. Video cephalometric diagnosis (VCD): A new concept in
treatment planning? Am J Orthod Dentofacial Orthop 1996;110:128-36.
Brandt S, Ricketts RM. Ricketts on growth prediction. J Clin Orthod
1975;9:340-62, 352-62.

Ricketts RM. Bioprogressive therapy as an answer to orthodontic needs.
Part I. Am J Orthod 1976;70:241-68.

. Servoss JM. Derivation of acceptable arrangements in the Steiner

analysis. Angle Orthod 1971;41:146-9.

. Tweed CH. The Frankfort-mandibular plane angle in orthodontic

diagnosis, classification, treatment planning, and prognosis. Am J
Orthod Oral Surg 1946;32:175-230.

. Moshiri F, Jung ST, Sclaroff A, Marsh JL, Gay WD. Surgical diagnosis

and treatment planning: A visual approach. J Clin Orthod 1982;16:37-59.

. McLaughlin RP, Bennett JC. The dental VTO: An analysis of orthodontic

tooth movement. J Clin Orthod 1999;33:394-403.

. Johnston LE. A statistical evaluation of cephalometric prediction. Angle

Orthod 1968;38:284-304.

. McCollum TG. TOMAC: An orthognathic treatment planning system.

Part 1 soft-tissue analysis. J Clin Orthod 2001;35:356-64.

Journal of Research and Advancement in Dentistry | Volume 16 | Issue 2 | Mar-Apr 2025 -




