When to treat?  A New Perspective on Early Treatment

Dr. Steve Dugoni

Dr. Dugoni began by outlining the content of his lecture on early orthodontic treatment:  Who (which patients) should be treated early? How (mechanics) is early treatment accomplished?  When should early treatment begin?

By way of review, Dr. Dugoni discussed the recently published clinical trials on early treatment:


Tulloch, JFC, Proffit, WR, and Phillips, C, Outcomes in a 2-phase randomized clinical trial of early class II treatment.  Am J Orthod Dentofacial Orthop 2004;125:657-667.

He points out that subjects in this study did not wear retainers between phase 1 and phase 2 treatments.  At the completion of phase 1, 80% of the subjects had significant improvement from their original class II relationship.  However, at the beginning of phase 2 treatment, much of that improvement was lost.


Keeler, SD, Wheeler, TT, King, GJ, et al:  Anteroposterior skeletal and dental changes after early class II treatment with bionators and headgear.  Am J Orthop Dentofacial Orthod 1998;113:40-50.

He points out that subjects in this study improved from their class II skeletal relationship and did not show skeletal relapse.  Those that did not have a retention period after phase 1 treatment showed significant relapse of tooth positions, thus re-gaining some of the original class II malocclusion characteristics.  

Dr. Dugoni summarized his view of these studies with the following questions:

1. These studies did not provide an individualized treatment protocol for subjects

2. There were limited treatment goals for phase 1 treatment

3. All subjects with > 7 mm of overjet were included

4. However, class II subjects with < 7 mm  of overjet were not included

5. All treated subjects had 15 months of treatment

6. All subjects were treated with phase 2 comprehensive treatment

7. Evaluation of phase 2 records showed that many phase 1 subjects did not have resolution of tooth alignment, overbite and overjet, and crossbites

8. Would an individualized comprehensive approach to phase 1 treatment have made a difference in their findings?

Dr. Dugoni then introduced his concept of comprehensive phase 1 treatment:

1. Phase 1 treatment with the goal to improve all problems of incisor alignment, crossbite, and skeletal relation.

2. Indications for phase 1 treatment are: skeletal class II or class III, functional mandibular shifts, crossbites, moderate incisor crowding, excessive overjet, anterior open bite, severe deep incisor overbite, ectopic maxillary molar, canine or incisor eruption path, dental drift secondary to early loss of primary teeth, supernumerary teeth, congenital absence of teeth.

3. Treatment should begin approximately dental age 8 years, and be of 12-18 months duration.

4. Mechanics involve treatment of upper arch with 2 x 4 brackets using a quad helix if lateral expansion is needed, and using coils springs molar to incisor if antero-posterior expansion is needed.  Quad helix activations are for 3 months after appliance insertion with an additional 3 months of “holding” with the appliance in place. High-pull or combination high-pull/cervical-pull headgear is used for class II skeletal improvement, reverse headgear is used for class III skeletal improvement.

5. Mechanics in the lower arch involve a removable lingual arch to increase antero-posterior arch length.  A common scenario for moderate lower incisor crowding is to perform a mixed-dentition analysis, extract lower primary first molars (not primary cuspids, avoids tipping incisors lingually), and use the lingual arch to re-gain arch length via activations once per month for 6 months.  The appliance is then maintained throughout the supervised retention period.  Dr. Dugoni avoids using lower 2x4 edgewise due to higher incidence of breakage and emergency vistis.

6. Post-phase 1 treatment is a supervised retention period prior to the adolescent dentition.  Visits are every 4 months.  The upper retainer is a wrap-around Hawley-type retainer with soldered occlusal support arms distal to the lateral incisors where the wrap-wire terminates (no labial wire across the incisor segment).  A light elastic is worn between the termini of the wrap wire to hold the incisors against the base plate acrylic.

This philosophy is in contrast to the recommendation of Dr. Anthony Giannelly who advocates treatment begin in the late mixed dentition.  Dr. Dugoni’s concern with beginning treatment at this age is the potential for long protracted treatments with full edgewise brackets, and the possible negative sequelae associated with such treatments (enamel decalcification, root resorption, lack of patient compliance, and greater percentage of extraction treatments).  Also, the possibility that growth will be complete or nearly complete in selected females has to be considered in the late mixed dentition stage.  

He does not consider patients for phase 1 treatment if they are class I mild crowding, class I spacing cases, or severely crowded cases that will eventually be treated with extractions.  Severe skeletal class II, class III, or bi-alveolar protrusion cases are also not good phase 1 candidates.  Family financial concerns also influence the decision to treat in 1 or 2 phases.  Dental age of 10 or later does not fit into his 2-phase philosophy.

Case Presentations:
I.  Class II division 1 female, dental age 8.5 years, moderate maxillary incisor crowding, mild mandibular incisor crowding, ANB = 9o, FMA = 32o, Wits Appraisal = +7 mm, that had an overjet of 5 mm and thus would not have been included in the Tulloch et al. study.  His objectives for treatment of this case:

1. Gain class I molar relationship

2. Improve class II skeletal relationship

3. Expand maxillary arch

4. Gain ideal overbite/overjet

5. Align maxillary incisors

6. Avoid later jaw surgery

His treatment plan:

1. Maxillary quad helix appliance

2. Maxillary 2 x 4 edgewise brackets

3. Combination high-pull and cervical-pull facebow headgear

4. No mandibular arch treatment

Phase 1 treatment for 18 months resulted in:

1. ANB = 6o, Wits Appraisal = +2 mm

2. Class I molar relationship, maxillary incisor alignment

Supervision phase for 30 months using headgear every other night and maxillary retainer at night was followed by phase 2 records which showed:

1. ANB = 5o, Wits Appraisal = +2 mm

Non-extraction phase 2 treatment with full edgewise brackets for 12 months resulted in:

1. ANB = 5o, Wits Appraisal = +3 mm, and an excellent class I occlusion

II.  Class III female, dental age 8 years, moderate maxillary incisor crowding, mild mandibular incisor crowding, anterior crossbite, ANB = -1o, Wits Appraisal = -10 mm, narrow maxillary arch.  His treatment objectives:

1.   Gain class I molar relationship

2. Improve class III skeletal relationship

3. Expand maxillary arch

4. Gain ideal overbite/overjet

5. Align maxillary incisors

6. Avoid later jaw surgery

His treatment plan:

1. Maxillary 2 x 4 edgewise brackets

2. Mandibular lingual arch

3. Reverse-pull headgear

16 months treatment time resulted in:

1. ANB = +2o, Wits Appraisal = - 5 mm

2. Class I molar occlusion

12 months of supervised retention including nightly reverse headgear wear resulted in:

1.  ANB = +4o, Wits Appraisal = - 5 mm

2.  Slight return of class III molar on one side

20 months of non-extraction phase 2 treatment with full edgewise brackets resulted in:

1. Class I excellent occlusion

2. ANB = +2o, Wits Appraisal = - 3 mm  

III.  Class II division 1 female, dental age 8 years, bilateral posterior crossbites, narrow maxillary arch, thumb habit, 8 mm overjet, ANB = 7o, FMA = 20o, Wits Appraisal = +4 mm.  His treatment objectives:

1. Gain class I molar relationship

2. Improve class II skeletal relationship

3. Expand maxillary arch, correct posterior crossbites

4. Gain ideal overbite/overjet

5. Align maxillary incisors

6. Avoid later jaw surgery

His treatment plan:

1. Maxillary quad helix appliance

2. Maxillary 2 x 4 edgewise brackets

3. Combination high-pull and cervical-pull facebow headgear

4. Mandibular lingual arch 

Phase 1 treatment for 18 months resulted in:

1. ANB = 2o, Wits Appraisal = -1 mm

2. Class I molar relationship, maxillary incisor alignment

Supervision phase for 24 months using maxillary retainer at night was followed by phase 2 records which showed:

1. ANB = 2o, Wits Appraisal = -1 mm

2. Good class I occlusion

No phase 2 treatment was planned due to excellent result of phase 1 and supervised retention.

In the second part of his lecture, Dr. Dugoni discussed current research regarding 2 phase treatment in conjunction with Dr. Shelly Baumrind at the Craniofacial Research Institute Laboratory of the University of the Pacific, San Francisco (UOP CRIL; more information at cril.org).  His reasons for undertaking such a study:

1. Published clinical trials (Tulloch, et al.; Keeler et al. [see above]) differ from UOP in their 2 phase class II treatment protocol in that they do not have a supervised retention period between phase 1 and phase 2.

2.  Wanted to review outcomes for phase 2 treatment on various malocclusion types (class II with < 7 mm overjet, class I’s, class III’s).

3. Dr. Dugoni described the materials and methods of this study, which are also described at cril.org.  The following description is taken directly from http://www.cril.org/studyOverview.asp:

“This study documents the rationale and treatment outcomes for three different paths of treatment in a random sample of patients who had received orthodontic care by Dr. Steven Dugoni, primary instructor in the Mixed Dentition Clinic of the Department of Orthodontics at the University of the Pacific. The sample was retrospectively drawn from the collection of records for all children who had first presented for orthodontic evaluation at Dr. Dugoni’s practice between their seventh and eleventh birthdays. It includes patients for whom early treatment was deemed inappropriate and for whom orthodontic intervention was deferred until the eruption of the second molars (designated Treatment Type [ttype] 1), patients who were treated in the mixed dentition and for whom no further intervention was considered necessary (ttype 2.1), and patients who were treated in the mixed dentition and for whom a further phase of treatment was considered appropriate (ttype 2.2).”

4. The findings of this study are taken from the publication:

Dugoni, S, Aubert, M, Baurmrind, S.  Differential diagnosis and treatment planning for early mixed dentition malocclusions.  Am. J. Orthod. Dentofac. Orthop. 2006;129:S80-S81.

“All patients were treated by the same orthodontist. All had full records, including lateral headfilms, study casts, full mouth x-rays, and intraoral and extraoral photographs. During the study, which is still in progress, data from these sources and the written treatment records are being quantified, analyzed, and reported. All measurements are performed by blinded and calibrated judges. All reported data are the mean values of independent double determinations. (Records and data can be viewed at http://www.cril.org).

Records for groups 1 and 2.1 are examined at the beginning and end of treatment. Records for group 2.2 are analyzed at 3 times: start of phase 1, evaluation for phase 2, and end of phase 2. We now have data on 61 patients, including 27 Class I, 33 Class II, and 1 Class III.

Early treatment was designed with previously defined and comprehensive treatment objectives.  Patients receive an initial phase of treatment between the ages of 8 and 10. Preliminary analysis of the study data indicates that 42% of the patients who received early treatment did not require phase 2 treatment as determined by the treating orthodontist. Patients who required only phase 1 treatment (group 2.1) had fewer visits, shorter treatment times, and significantly lower orthodontic fees than those who required full treatment. Patients requiring phase 1 mixed-dentition treatment only had less invasive treatment than patients in either of the other treatment groups.

Intermolar and intercanine arch widths (maxillary and mandibular) increased during phase 1 treatment for the patients in groups 2.1 and 2.2 and remained stable at phase 2 evaluation. Statistically significant changes occurred in SNA, SNB, ANB angles, overjet, and molar severity from phase 1 to phase 2 evaluation. The mean increase in the maxillary canine-to-canine dimension was 4.2 mm (SD = 2.64; P < .0001). We believe this effect was most likely due to the maxillary 2 × 4 appliance and the headgear facebow (lip bumper effect). 

For the early treatment subjects who required a second phase of treatment, all skeletal and dental changes observed at the phase 2 evaluation were maintained and improved through the second phase of treatment. Eighty-two percent of the early treatment patients (groups 2.1 and 2.2 combined) did not require extractions in the permanent dentition.

No premolar extractions were required in group 2.1. In retrospective comparisons between the 2 early treatment groups, it was found that in general the patients who required a second phase had less desirable (lower) SNB angles, higher ANB angles, and greater molar severity at the beginning of phase 1.

Early treatment appears to be an acceptable strategy for correcting problems and holding the result both skeletally and dentally. The changes remain stable at the end of the second phase of treatment for group 2.2.

The keys to successful early treatment include thorough and accurate diagnosis, comprehensive treatment planning, and continued active supervision until the eruption of the permanent dentition.”

Dr. Dugoni finished his presentation with the discussion of a second retrospective study to evaluate the relative percentage of extraction treatment compared to the age the patient began treatment.  200 treated cases were evaluated that began treatment at a variety of ages.  The sample contained patients treated with 2 phase treatment or comprehensive treatment only.  These were divided into 6 age groups.  The following table summarizes the major points of this study.

	Age group (years)
	% treated with extractions at the time of full edgewise comprehensive treatment
	% that were class I at the time of full edgewise comprehensive treatment
	% that were class II at the time of full edgewise comprehensive treatment

	<7.5
	15
	
	

	7.5 – 9
	19
	13
	6

	9 – 12
	24
	18
	6

	12 – 15
	32
	2
	30

	15 – 20
	78
	
	

	>20
	42
	
	


These data suggest that patient’s seen early and treated earlier than 12 years of age required less extractions and the majority of the extraction cases were class I molar.  In contrast, patients seen after age 12 had a greater requirement for extractions and the majority of the extraction cases (age 12-15) were class II molar.

