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Abstract

There is a wide range of opinions on the best time to start orthodontic treatment but the vast ma-
jority is carried out on children who have lost all their baby (deciduous) teeth and have most of
their adult teeth (except for wisdom teeth) present in the mouth. Stability of orthodontic discre-
pancy is one of the most important factors that determine when start orthodontic treatment of the
dentofacial deformaties. This paper threw light on stability of orthodontic discrepancy, its classi-
fication, comparing between stable versus unstable orthodontic discrepancy and its impact on the
timing of orthodontic treatment.
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1. Introduction

Orthodontic treatment should be in harmony with modern medical thought: “It is better to prevent than to cure”.
We should not treat the symptom; we should treat the cause. The therapeutic devices available for this endeavor
are not complex, but deciding which ones to use and when to employ them is far from simple. The therapeutic
choice is nothing more than the last act in a complete diagnostic process. To be capable of determining the op-
timum moment to begin treatment, orthodontists must possess a profound comprehension of fundamental infor-
mation that forms the basis of understanding the pathogenesis of different malocclusions: Normal and patholog-
ic craniofacial growth, orofacial functional behavior, morphogenesis of the dental arches, and child psychology.
Armed with this knowledge, orthodontists can accurately discern which discrepancies would benefit from early
treatment and not fall into the trap of indiscriminately treating every patient they examine during the mixed den-
tition stage [1].

If the clinician wants to maximize the benefits of growth and cooperation without subjecting every child to
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four or more years of treatment? From the eruption of the first primary tooth until the development and eruption
of the wisdom teeth, the developing dentition should be monitored and interceptive treatment prescribed as ne-
cessary. There is a difference, however, between treatment decisions that are thrust upon us due to aberrations of
dental development and types of malocclusion that we may choose to treat early by use of appliance therapy or
elective extraction of teeth. The management of certain problems such as skeletal discrepancies or crowding can
be undertaken at differing times during the dental development [2].

Proffit and Ackerman [3] introduced the concept of the envelope of discrepancy to graphically illustrate how
much change can be produced by various types of treatment (Figure 1 and Figure 2). This diagram helps simpl-
ify the relationship of the three basic treatment possibilities for skeletal discrepancies. The inner circle, or
envelope, represents the limitations of camouflage treatment involving only orthodontics; the middle envelope
illustrates the limits of combined orthodontic treatment and growth modification; and outer envelope shows the
limits of surgical correction.

Growth modification, generally referred to as dentofacial orthopedics, is the most desirable approach to a se-
vere skeletal problem when the potential for further growth exists. Although the pattern of growth can be favor-
ably modified for some patients, the capacity for major increments in growth is rather limited. The variation in
response of individual patients, however, suggests that growth modification should be attempted in preadoles-
cent patients, and parents should be warned that it might not succeed. When a moderate skeletal discrepancy ex-
ists and there is no potential for further growth (or if more change is required than can be accomplished through
growth modification alone), orthodontic camouflage should be considered. The teeth are repositioned to estab-
lish normal overjet and overbite in an effort to compensate for the jaw discrepancy. In a moderate skeletal Class
Il malocclusion involving mandibular deficiency, the maxillary incisors can be retracted and the mandibular in-
cisors proclined to establish overjet. Extraction of some teeth will usually be required so that enough space in
the arch can be created to allow significant movement of other teeth. Such treatment cannot be considered suc-
cessful if it results in a reasonable dental occlusion at the expense of facial esthetics. In addition, there are limits
to how far the periodontium will accommodate the displacement of teeth from their normal positions. Consider-
ation of camouflage requires careful examination for the patient’s ultimate facial esthetics and occlusal stability.

The final treatment option for a severe skeletal discrepancy is orthognathic surgery. Once growth has ceased,
surgery becomes the only means of correcting a severe jaw discrepancy. Although surgery may allow greater
changes, there are still limitations to the surgical options, depending on the type of problem and direction of de-
sired jaw movement, and certain problems are more receptive to surgical correction than others. When dental
compensation is present, either naturally or previously produced by orthodontic treatment, these dental positions
must be reversed before surgical repositioning of the jaws. The greater the dental compensation is, the smaller
the magnitude of jaw movement the surgeon has to correct the skeletal discrepancy. The term reverse orthodon-
tics is often used in reference to the deliberate movement of teeth in a direction that appears to make the occlu-
sion worse initially when preparing the dentition for orthognathic surgery. When dental compensations exist,
they limit the distance and the jaws that can be repositioned to achieve a desirable esthetic result. Greater change
can be expected when treating a child (who most likely has some remaining potential for growth) with ortho-
dontic tooth movement plus growth modification than for an adult with camouflage orthodontics alone. Conse-
quently, given the same severity of skeletal deformities in both a child and an adult, orthodontics alone in the
child may produce a desirable result, whereas the adult would not be manageable without a surgical option. One
answer to the question of “When is a problem too severe for orthodontic treatment only?” is “When the combi-
nation of tooth movement and growth modification does not have the potential to bring the patient to normal oc-
clusion.” In a growing child, a malocclusion that cannot be corrected by orthodontics in addition to growth
modification is severe enough that it merits consideration of a surgical plan. In the non-growing patient, if the
malocclusion is too severe to be treated with camouflage orthodontic tooth movement, then a surgical treatment
plan should be implemented to obtain a reasonable result. The envelope of discrepancy is based on occlusal con-
siderations, and esthetic limits apply. Merely obtaining an ideal occlusion at the expense of compromised facial
esthetics does not constitute a successful treatment outcome [4].

This paper is concerned with stability nature and the classifying type of orthodontic discrepancy which is the
corner stone for successful communication and illustration for orthodontic patients regarding the sharing deci-
sion whether to start treatment now or later.

1.1. Defining the Stability of Orthodontic Discrepancy

The stability of orthodontic discrepancy as a term describes the type of orthodontic discrepancy deviation by
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Figure 1. With the ideal position of the upper incisors shown by the ori-
gin of the x and y axes, the envelope of discrepancy shows the amount of
change that could be produced by orthodontic tooth movement alone (the
inner envelope of each diagram); orthodontic tooth movement combined
with growth modification (the middle envelope) and orthognathic sur-
gery (the outer envelope). Note that the possibilities for each treatment
are not symmetric with regard to the planes of space vertical and ante-
roposterior. There is more potential to retract than procline teeth and
more potential for extrusion than intrusion.

Figure 2. With the ideal position of the lower incisors shown by the ori-
gin of the x and y axes, the envelope of discrepancy shows the amount of
change that could be produced by orthodontic tooth movement alone (the
inner envelope of each diagram); orthodontic tooth movement combined
with growth modification (the middle envelope) and orthognathic sur-
gery (the outer envelope). Note that the possibilities for each treatment
are not symmetric with regard to the planes of space vertical and ante-
roposterior. There is more potential to retract than procline teeth and
more potential for extrusion than intrusion. Since growth of the maxilla
cannot be modified independently of the mandible, the growth modifica-
tion envelope for the two jaws is the same. Surgery to move the lower
jaw back has more potential than surgery to advance it.
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time if it increases, decreases or stays as it is. Orthodontic discrepancy has the following features:

1) Quantitative: Describes the magnitude and severity of discrepancy in metric measurements.

2) Qualitative: Describes the quality of discrepancy in classes and types.

3) Dynamics: Describes the stability of discrepancy and its changes by age either soft and/or hard tissue.

Whatever the type of orthodontic discrepancy: Dental, functional and/or skeletal is, the corner stone for suc-
cessful management of any type of orthodontic discrepancy is through determination its stability nature followed
by classifying the type of orthodontic discrepancy. Actually there are two main classes of orthodontic discre-
pancy depending on its stability, Class | which is stable orthodontic discrepancy while Class Il is unstable or-
thodontic discrepancy, additionally Class Il unstable orthodontic discrepancy could be divided into two divi-
sions: Regressive orthodontic discrepancy and Progressive orthodontic discrepancy (Figures 3-5).

No increase in
deV|at|on with
time

Deviation from Ideal
Primary Mixed Permanent

Figure 3. Stable discrepancy.

Lesser deviation
with time
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Figure 4. Regressive discrepancy.

Greater deviation
with time
8
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Figure 5. Progressive discrepancy.
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So every orthodontist should ask the following question if he/she is reluctant about when start orthodontic
treatment “Is this orthodontic discrepancy is stable or not?” if it is stable orthodontist could postpone treatment
and start treatment later unless it is not stable so. Which division is it regressive or progressive? In case of re-
gressive orthodontic discrepancy class, there will be improving in the clinical situation in contrast to the pro-
gressive class in which worsening in the clinical situation will be.

It is possible now to be at least semi-quantitative about the limits of orthodontic treatment, in the context of
producing normal occlusion. As the diagrams of the “envelope of discrepancy” (Figure 1, Figure 2, Figure 6
and Figure 7) indicate, the limits vary both by the tooth movement that would be needed (teeth can be moved
further in some directions than others) and by the patient’s age (the limits for tooth movement change little if
any with age, but growth modification is possible only while active growth is occurring) [5] [6].

Growth modification in children enables greater changes than are possible by tooth movement alone in adults,
as some conditions that could have been treated with orthodontics alone in children (e.g., a centimeter of overjet)
become surgical problems in adults. On the other hand, some conditions that initially might look less severe (e.g., 5
mm of reverse overjet), can be seen even at an early age to require surgery if they are ever to be corrected [5].

For patients whose orthodontic problems are so severe that neither growth modification nor camouflage offers
a solution, surgery to realign the jaws or reposition dentoalveolar segments is the only possible treatment option
left. One indication for surgery obviously is a malocclusion too severe for orthodontics alone [7].

The envelope of discrepancy (Figure 1, Figure 2, Figure 6 and Figure 7) shows the amount of change that
could be produced by orthodontic tooth movement alone (the inner envelope of each diagram); orthodontic tooth
movement combined with growth modification (the middle envelope) and orthognathic surgery (the outer
envelope). Note that the possibilities for each treatment are not symmetric with regard to the planes of space.
There is more potential to retract than procline teeth and more potential for extrusion than intrusion. Since
growth of the maxilla cannot be modified independently of the mandible, the growth modification envelope for
the two jaws is the same. Surgery to move the lower jaw back has more potential than surgery to advance it [5]
[6].

Keep in mind that the envelope of discrepancy outlines the limits of hard tissue change toward ideal occlusion,
if other limits due to the major goals of treatment do not apply. In fact, soft tissue limitations not reflected in the
envelope of discrepancy often are a major factor in the decision for orthodontic or surgical-orthodontic treatment.
Measuring millimeter distances to the ideal condylar position for normal function is problematic, and measuring
distances from ideal esthetics is impossible [5].

Palatal '

Figure 6. With the ideal position of the upper incisors shown by
the origin of the x and y axes, the envelope of discrepancy shows
the amount of change that could be produced by orthodontic tooth
movement alone (the inner envelope of each Diagram); orthodon-
tic tooth movement combined with growth modification (the mid-
dle envelope) and orthognathic surgery (the outer envelope). Note
that the possibilities for each treatment are not symmetric with
regard to the transverse and vertical planes of space.
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Figure 7. With the ideal position of the lower incisors shown by
the origin of the x and y axes, the envelope of discrepancy shows
the amount of change that could be produced by orthodontic tooth
movement alone (the inner envelope of each diagram); orthodon-
tic tooth movement combined with growth modification (the mid-
dle envelope) and orthognathic surgery (the outer envelope). Note
that the possibilities for each treatment are not symmetric with
regard to the transverse and vertical planes of space.

1.2. Clinical Applications of Stability of Orthodontic Discrepancy

1) Stable Orthodontic Discrepancy: Spacing between teeth is one of the examples that demonstrates a type of
orthodontic discrepancy which is considered stable as it doesn’t worsen by time especially if there is good inter-
digitation with horizontal growth pattern, the similar situation is in the mild displacement of contact points be-
tween teeth which is another type of orthodontic discrepancy as it is the least demanded for orthodontic treat-
ment as shown in (Figure 3, Figure 8 and Figure 9).

2) Unstable Orthodontic Discrepancy is either to be regressive orthodontic discrepancy and/or progressive
orthodontic discrepancy: Regressive orthodontic discrepancy as in case of ectopic eruption of lower perma-
nent incisors and diastema between central incisors (Figure 4, Figure 5, Figures 10-13), While Progressive
orthodontic discrepancy like ectopic eruption of canines or molars and pseudo Class 111 malocclusion [5]
(Figure 4, Figure 5, Figures 14-18).

In case that ectopic eruption of lower permanent incisors is regressive as this ectopic eruption due to over
retained primary incisors by time is self corrected without orthodontic intervention by tongue movement. The
same matter with the diastema between central incisors in early mixed dentition is self limiting as this space
tends to close spontaneously when the canines erupt and the incisor root and crown positions change [5]
(Figure 4, Figure 5, Figures 10-13).

In contrast, the ectopic eruption of canines or molars and pseudo Class Il malocclusion which is left un-
treated further deterioration will occur [8] [9].

2. Discussion

The stability of orthodontic discrepancy in its broader term is relatively a theoretical concept in spite that it is
practical matter as it is simplified the description of orthodontic discrepancy depending on its stability nature as
well as facilitate the communication and illustration for orthodontic patients to decide to start treatment early or
later as the trend nowadays regarding the decision is a sharing between the orthodontist and patient.

The benefits of orthodontic discrepancy early treatment regarding functional crossbite, maxillary canine erup-
tion, and excessive overjet with a trauma risk have been accepted. Regarding Class Il malocclusion, studies have
not shown early orthodontic treatment to be more beneficial than treatment started later in adolescence in the
permanent dentition. Early Class Il treatment has, however, been considered effective in reducing the difficulty
of and priority for Phase 2 treatment (King G.J., Wheeler 1999) [10].
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Figure 9. Frontal-intraoral view showing mild crowding in lower
anterior teeth.

Figure 10. Frontal-intraoral view of lower teeth showing ectopic
eruption of lower permanent incisors while primary incisors are
retained.

Treatment of orthodontic discrepancy in the primary dentition may be indicated for correction of a posterior
and/or anterior cross-bite, Class Il or 111 malocclusions, premature loss of primary tooth, a cleft palate or crowd-
ing. Primary dentition treatment could begin at age of 4 to 5 [11]. This may be followed up with additional care
in the early mixed dentition and more orthodontic treatment in the permanent dentition. The patient could poten-
tially require three phases of orthodontic care from the ages of 4 to 15. Another approach to early treatment is a
two-phase approach. The first phase begins in the early mixed dentition at approximately age of 8, and the second
phase starts in the permanent dentition at approximately age of 12. Some Orthodontists maintain that early mixed



M. Mahfouz

Figure 11. Frontal-intraoral view of lower teeth showing ectopic
eruption of lower permanent incisors while one of primary inci-
sors is exfoliated the other is still retained.

Figure 12. Frontal-intraoral view of lower teeth showing correc-
tion of ectopic eruption of lower permanent incisors after 3 months
in comparison to Figure 10 and Figure 11.

Figure 13. Frontal-intraoral view showing diastema between cen-
tral Incisors in early ugly duckling stage.

dentition treatment with that Phase | orthodontic care can reduce or eliminate the need for full-banded Phase I1
orthodontic treatment at a laterage [10].

Others contend that Phase 1 treatment cannot produce lasting treatment results and that the patient will require
a second phase of comprehensive care, which increases the number of office visits [11].

Orthodontic researchers have analyzed patients’ compliance with early treatment and have shown different
results. Some authors state that cooperation is better in the mixed dentition with younger patients than the older
adolescent patients [10]. Others argue that early orthodontic treatment prolongs orthodontic care and the patient
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Figure 14. Lateral oblique-intraoral view showing ectopic erup-
tion of maxillary first permanent molar.

Figure 15. Orthopantogram showing Ectopic eruption of maxillary
right first permanent molar.

Figure 16. Frontal-intraoral view showing Ectopic eruption of
maxillary right canine and the primary canine is still present.

will tend to “burn out” by the second phase of treatment [12]. Orthodontic treatment could begin in the late
mixed dentition, at approximately age of 11, and treatment would then be limited to one phase of orthodontic
care. This approach can be effective in correcting many malocclusions; however, occasionally initiating ortho-
dontic treatment in the late mixed dentition phase can extend treatment time as much as four years while waiting
for eruption of all permanent teeth. Patients can experience “burn out” with this potential prolonged treatment time.
Lastly, treatment could begin in the permanent dentition, which could shorten the treatment time and lessen the
costs to the patient. The permanent dentition treatment would start upon eruption of the second molars, which may
occur from the ages of 10 to 14. Initiating treatment at this stage could present a problem with the physi-
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Figure 17. Orthopantogram showing ectopic eruption of maxillary
right canine.

Figure 18. Frontal-intraoral view showing anterior cossbite as in
pseudo Class 111 malocclusion.

cally mature female patient who might complete her growth before eruption of the second molars. If full-banded
orthodontic care is initiated with little or no growth remaining, correcting the Class Il malocclusion could be-
come very difficult. There may be more needed for extractions, surgical orthodontics, or compromised ortho-
dontic treatment when the patient has finished his or her facial growth. One reason for the controversy is that the
accepted “cost” of an early treatment time is a two-phase protocol. Phase 1 generally involves 6 to 12 months of
active treatment with the intent to change skeletodental relationships. Phase 2 is the “finishing” process after the
eruption of appropriate permanent teeth. Thus, risk/reward analysis becomes inevitable. Do the benefits of early
intervention justify the cost of two-phase treatment?

Two reports are of interest to define the scope of the problem. The Journal of Clinical Orthodontics survey of
diagnosis and therapeutics [13] noted that approximately 25% of all patients were treated in a two-phase manner.
The AAO May Bulletin indicated that approximately 1.3 million persons in 1992 elected orthodontic treatment.
At 25% of penetration, at least 300,000+ of patients are in a two-phase treatment program. There are only
900,000+ of growing patients since adults comprise 20% to 25% of the patient population. Essentially, a third of
all children are treated in two phases.

The premise is that at least 90% of all growing patients can be treated successfully in only one phase by start-
ing treatment in the late mixed dentition stage of development—identified by the exfoliation of all deciduous
teeth except the deciduous second molars or the “E”s. Implicit in this view is that there are few, if any, benefits
that are unique to and dependent on earlier treatment. Also implicit is that habit control, the use of passive ap-
pliances such as space maintainers and minor alignment of incisors for esthetic or trauma reasons, is not consi-
dered part of conventional two-phase treatment. The other 5% to 10% of patients include those with crossbites
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complicated by a mandibular shift and certain patients with Class 111 malocclusions who could benefit from im-
mediate resolution of the problem [13].

At the Department of Orthodontics, University of Pacific Arthur A. Dugoni School of Dentistry [14], a com-
prehensive mixed dentition treatment approach is taught to the orthodontic graduate students. This approach
teaches the students to closely evaluate the entire malocclusion of patients who are approximately 7 to 8 years
old. After thorough review of diagnostic records, a treatment plan is established to address the most or all of the
problems present in the early mixed dentition. Treatment with the first phase is designed to correct all the prob-
lems. The goal is to eliminate or significantly reduce the need for Phase Il orthodontic care. This approach helps
to produce a less complicated problem in the second phase, shortening the overall treatment time.

The objectives of early treatment could include establishing ideal overjet and overbite, aligning the upper and
lower incisors, establishing ideal torque, tip of the upper and lower incisors, adequate arch length, and obtaining
a Class I molar position. Treatment typically uses fixed orthodontic appliances, including bands on the maxillary
first molars and brackets on the upper incisors. Headgear would be used for correction of most Class Il maloc-
clusions. A facemask would be used to protract the maxilla forward in a Class 111 skeletal pattern. The mandibu-
lar arch is usually treated with a lingual arch that is removable and adjustable. If crowding is present in the max-
illary and/or mandibular arch, the first primary molars or primary cuspids are extracted to gain room for align-
ment of the incisors. The mandibular lingual arch is adjusted at each visit until alignment of the incisors is ob-
tained [14].

At the conclusion of the first phase of orthodontic treatment, the patient will enter a supervision stage until the
eruption of permanent teeth. During this supervision stage, the patient wears a removable retainer and continues
lingual arch to maintain the alignment of the lower incisors. Occasionally, headgear is worn during the supervi-
sion stage to continue correction of Class Il molar position or to prevent rebound toward a Class 11 problem.

The investigators believe that the key to successful early treatment includes thorough and accurate diagnosis,
comprehensive treatment planning, and continued care during supervision until the eruption of the permanent
dentition. The best timing of orthodontic treatment is a decision made by the Orthodontist, the parent, and the
patient based on all the factors that impact success. All options should be reviewed with the parent in order that
he or she may make an informed decision. The American Association of Orthodontists, www.braces.org, re-
commends that all children get a check up with an orthodontist no later than age of 7.

An early exam allows the orthodontist to offer advice and guidance as to when the optimal time to start treat-
ment would be for that specific patient.

“The earlier treatment begins, the more the face will adapt to your standards; the later treatment begins, the
more your standards will have to adapt to the face.”—C. Gugin. (Recent Concepts)—The 20th Century.

The 1997 Workshop Discussion on Early Treatment cautioned that “latrogenic problems may occur with ear-
ly treatment such as dilaceration of roots, decalcification under bands left for too long, and impaction of maxil-
lary second molars from distalizing first molars, and patient burnout [15].”

A recent study at the University of North Carolina concluded that “For children with moderate to severe Class
Il problems, early treatment followed by later comprehensive treatment does not produce major differences in
jaw relationship or dental occlusion compared with later 1-stage treatment” [16]. Ferguson [17] wrote that
2-phase treatment was merely a means to capture patients for orthodontic treatment and prevented them from
going elsewhere. Bowman [18] believed that today’s trends are to treat earlier and often. He ridicules braces for
baby teeth and asks, “Can in utero treatment be far off?”” Turpin [19] summarized the results of the 2002 Inter-
national Symposium on Early Orthodontic Treatment: Class Il correction—A delay in treating Class Il prob-
lems—Might not compromise treatment results, and it can increase efficiency. Patients with severe skeletal dis-
harmony, excessive vertical development, and lack of cooperation obviously make it more difficult to achieve
all objectives when treatment is limited to a single phase. A delay in starting treatment allows for self-correction
of open bites in some patients, but this is unpredictable. Incisal contact is unlikely in most of these patients in
the long term. Examine early to manage arch-length problems, including the need for disking deciduous teeth
and selected extractions in some patients. Start treatment before the loss of the deciduous second molars, if
possible. To correct Class 111 disharmony, diagnose and consider early treatment because of the unpredictability
of growth. Don’t expect total success in most patients in the long term. If disharmony is severe, delay treatment
until you have proof that growth has ceased and included orthognathic surgery as a treatment option. Diagnose
impaction and transposition and consider the need for early treatment because of the severity of complications
that can be caused by unerupted and impacted teeth.”
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The best timing of orthodontic treatment is a decision made by the orthodontist, the parent, and the patient
based on all the factors that impact success. All options should be reviewed with the parent in order that he or
she may make an informed decision. An early exam allows the orthodontist to offer advice and guidance as to
when the optimal time to start treatment would be for that specific patient [20].

3. Conclusions

1) The cornerstone of best management of orthodontic discrepancy is to identify its stability nature.

2) The best timing of orthodontic treatment is a decision made by the orthodontist, the parent, and the patient
based on all the factors that impact success.

3) All options should be reviewed with the parent in order that he or she may make an informed decision.

4) An early exam allows the orthodontist to offer advice and guidance as to when the optimal time to start
treatment would be for that specific patient.
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