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I met James A. McNamara Jr. in the late 70’s when we both became full members of the Edward H. Angle Society of 
Orthodontists - Midwest. Jim is one of the most active members, always looking on to break boundaries with new works. 
During over 30 years, I saw him being presented with all the existing awards and honors in the field of orthodontics. 
Knowing his ability and persistence, I’m sure that if in the future other awards are instituted, Jim will be there to, with all 
merits, conquer them. It is fortunate to have a family that supports and encourages: his wife Charlene, who accompanies 
him on every trip, and Laurie, his daughter and colleague, now a partner in his clinic. In addition to Orthodontics, he is 
passionate about golf and photography.

My sincere thanks to colleagues Bernardo Quiroga Souki, José Maurício Vieira de Barros, Roberto Mario Amaral Lima 
Filho, Weber Ursi, and Carlos Alexandre Câmara, who accepted the invitation to prepare questions that facilitated the 
development of the script of this interview. I hope that readers will experience the same pleasure and satisfaction I felt, 
when reading the answers. Jim was able to show growth and maturity of his clinical career, based on scientific evidence, 
with a clarity and simplicity that makes him, besides clinician and researcher emeritus, one of the best speakers of our time.

I thank the Dental Press for the opportunity to conduct this interview and wish you all a good reading.
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1) May I begin by asking you to tell us about 

your general educational background and 

your education in orthodontics?

I began my collegiate education at the Uni-

versity of California Berkeley, where I majored 

in Speech (today called Forensics), not science 

or biology. I then attended the School of Den-

tistry at the University of California San Fran-

cisco, where I received my dental degree and my 

specialty education in orthodontics. In 1968, I 

traveled 2000 miles east to Ann Arbor and began 

my doctoral studies in the Department of Anato-

my at the University of Michigan. I also became 

affiliated with the Center for Human Growth 

and Development, an interdisciplinary research 

unit on the Ann Arbor campus that was headed 

by Dr. Robert Moyers. I had many wonderful 

mentors during my PhD years, including bone 

biologist Donald Enlow as well as orthodontists 

Frans van der Linden from the Netherlands, Ka-

levi Koski from Finland, Takayuki Kuroda from 

Japan and José Carlos Elgoyhen from Argentina. 

It was an exciting time for a young man like me 

to conduct research at the University of Michi-

gan. My dissertation concerned the adaptation 

of the temporomandibular joints in rhesus mon-

keys, a study completed in 1972.1,2 I then was 

appointed to the University of Michigan faculty. 

I have been at Michigan ever since. 

In addition to my current appointments in 

the School of Dentistry, the School of Medicine, 

and the Center for Human Growth and Devel-

opment, I have maintained a part-time private 

practice in Ann Arbor, now sharing the practice 

with my daughter and partner Laurie McNamara 

McClatchey. Given my 40 years experience in 

private practice (with my partners and I sharing 

the same patients) as well as through my clini-

cal supervision at the University of Michigan 

(and for eight years at the University of Detroit 

Mercy), I estimate that I have participated in the 

treatment of over 9,000 orthodontic patients. 

Thus, I have both academic and clinical perspec-

tives concerning orthodontics and dentofacial 

orthopedics. Maintaining a private practice 

while being on the Michigan faculty has had 

many advantages. 

In addition, our research group, which in-

cludes Tiziano Baccetti and Lorenzo Franchi 

from the University of Florence, has addressed 

many orthodontic conditions from a clinical per-

spective, providing data on treatment outcomes. 

In this interview, I will be referring primarily to 

clinical investigations conducted by our group 

because the protocols used in our research ef-

forts are consistent across studies. 

2) You have been in private practice for a 

long time and have been an innovator of 

many orthodontic and dentofacial ortho-

pedics treatments. How has your practice 

evolved over the years? 

If anything, my practice philosophy has be-

come simpler as the years have passed. I was well 

educated at UCSF in fixed appliance treatment 

and even used some preadjusted appliances dur-

ing my residency in the mid 1960s. Beginning in 

the early 1970s, I began working with a variety 

of appliances aimed at modifying craniofacial 

growth, including functional jaw orthopedics 

(FJO), rapid maxillary expansion (RME) and 

facial mask therapy. 

In 1980, I began formulating and testing 

protocols in the early mixed dentition for the 

correction of crossbites and of tooth-size/arch-

size discrepancies, first with a bonded expander 

and later adding a removable lower Schwarz 

expansion appliance. As time passed, I began 

to realize how important it is for the orthodon-

tist to have patience during treatment, letting 

normal growth and development of the patient 

take place after early intervention (for example, 

we will talk about creating an environment al-

lowing “spontaneous improvement” in Class II 

malocclusion later in this discussion). 

Today our treatment protocols are far less 
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complex that they were 20 years ago. Our regi-

mens are clearly defined and standardized for 

the most part,3 as they had to become when I 

began sharing patient treatment with partners 

in my practice beginning in 1989. We also have 

placed significant emphasis on using those pro-

tocols that are not dependant on required high 

levels of patient compliance. 

3) You thus have been an advocate of early 

orthodontic and orthopedic treatment for 

much of your professional career. Today, 

what are the most important issues related 

to early treatment?

In my opinion, perhaps the critical issue 

today is treatment timing.3 With the recent 

emphasis on “evidence-based” therapies in both 

medicine and dentistry, we now are gaining 

an appreciation concerning the nature of the 

treatment effects produced by specific proto-

cols in patients of varying maturational levels. 

We are moving toward a better understanding 

concerning the optimal timing of orthodontic 

and orthopedic intervention, depending on the 

clinical condition.

In recent years, there has been considerable 

discussion among clinicians and researchers alike 

concerning the appropriate timing of interven-

tion in patients who have Class II malocclusions, 

as has been evidenced by the ongoing discussions 

concerning the randomized clinical trials of 

Class II patients funded by the US National In-

stitutes of Health (e.g., North Carolina, Florida). 

But the issue of “early treatment” is far broader 

than simply arguing about whether a Class II 

patient is better treated in one or two phases. 

A variety of other malocclusions also must 

be considered within this topic, including the 

management of individuals with Class III maloc-

clusions, those with open and deep bites, and the 

many patients with discrepancies between the 

size of the teeth and size of the bony bases (the 

latter comprise about 60% of the patients in our 

private practice in Ann Arbor). The management 

of digital habits also falls within this discussion.

4) What are your views about the extent 

to which a clinician can alter the growth of 

the face?

In general, the easiest way for a clinician 

to alter the growth of the face is in the trans-

verse dimension, orthopedically in the maxilla, 

orthodontically in the mandible.4 Rapid maxil-

lary expansion (Fig 1) has been shown to be an 

extremely efficient and effective way of widen-

ing the maxillary bony base. In the lower arch, 

however, there is no mid-mandibular suture—so 

it is virtually impossible to produce orthopedic 

change in the mandible other than in combi-

nation with surgical distraction osteogenesis 

at the midline. The changes in the lower arch 

essentially are dentoalveolar in nature, such as 

those resulting from the use of a removable 

lower Schwarz appliance (Fig 2). 

5) How about the correction of Class II and 

Class III problems?

As far as sagittal change is concerned, I think 

there is a substantial amount of experimental5,6 

and clinical evidence7-10 that mandibular length 

can be increased over the short-term in compari-

son to untreated Class II controls, using a variety 

of functional orthopedic appliances. It should be 

noted, however, that not all investigators have 

come to this conclusion. The long-term effect 

of bringing the mandible forward function-

ally is much more uncertain at this time; most 

recent research has shown that the long-term 

mandibular skeletal effect may be limited to 1-2 

mm over what would have occurred without 

treatment.11,12

The best data that I have seen that considers 

the question of how much mandibular growth 

can be influenced over the long term has been 

derived from our recent study of Class II pa-

tients treated with the Fränkel appliance. In this 
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investigation by Freeman and co-workers,13 we 

evaluated patients treated with the FR-2 ap-

pliance by Rolf Fränkel of the former German 

Democratic Republic. Based on my experience 

with a variety of FJO appliances, I consider 

the function regulator (FR-2) the best of the 

functional appliances in that it addresses neu-

romuscular problems directly as well as skeletal 

and dental problems. A sample of 30 FR-2 

patients was compared to a matched group of 

untreated Class II patients. Over the long-term, 

the increase in mandibular growth in the treated 

sample was 3 mm in comparison to controls. 

6) If mandibular growth can be increased 

in length only by 1-2 mm with functional 

jaw orthopedics under most circumstances, 

why use it? 

Hans Pancherz answered that question elo-

quently during a seminar at the University of 

Michigan when asked the same questions by 

our residents.14 He stated simply that “you get 

the growth when you need it.” Most studies 

of the Herbst appliance have shown that the 

treatment effect produced by this tooth-borne 

type of FJO appliance is 50% dental and 50% 

skeletal.8,15 In comparison to untreated Class II 

controls, Herbst treatment produces about 2.5 

to 3.0 mm increased mandibular length during 

the first phase of treatment; our investigation 

of Twin Block therapy has shown even larger 

short-term gains in mandibular length.9,16 

Normally Herbst or Twin Block wear results 

in the Class II patient having a Class I or super-

Class I molar and canine relationship at the 

end of the first phase of treatment. Full fixed 

appliances then are used to align and detail the 

dentition. If the overall treatment outcome 

is evaluated, some of the gains in mandibular 

length observed during Phase I treatment may 

disappear by the end of fixed appliance thera-

py.11,12 Thus, FJO helps the clinician correct the 

underlying Class II malocclusion in a relatively 

short (9-12 months) and predictable manner. 

Some Class II patients with particularly favour-

able craniofacial features before treatment (a 

relatively closed gonial angle, for instance) may 

present an appreciable improvement in their 

FIGURE 1 - The bonded acrylic splint type of rapid maxillary expander that 

is used primarily in patients in the mixed dentition is representative of the 

orthopedic expansion appliances used during treatment. The acrylic por-

tion of the appliance is made from 3 mm thick splint Biocryl.3

FIGURE 2 - The removable lower Schwarz appliance3 can be used 

prior to RME to upright the lower posterior teeth and gain a modest 

increase in arch perimeter anteriorly. It produces orthodontic tipping 

of the teeth only. 
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facial profile due to mandibular advancement 

following FJO. If a substantial change in the 

position of the chin is the primary focus of the 

treatment protocol, however, then corrective 

jaw surgery might be indicated, be it a man-

dibular advancement or a simple advancement 

by genioplasty.

Attempting to restrict the growth of the 

mandible presents a significant clinical chal-

lenge, particularly in the management of Class 

III malocclusion. One such appliance is the chin 

cup. I have not had extensive first-hand experi-

ence with the chin cup clinically, although at 

any given time we usually have one or two chin 

cup patients in our practice or in the university 

clinic, with the chin cup used primarily as a 

long-term retention device following facial mask 

therapy. The chin cup is indicated in patients 

who have mandibular prognathism and in whom 

an increase in lower anterior facial height is not 

desirable. A chin cup is not indicated in a patient 

who has maxillary retrusion.

There have been many studies, especially in 

Asian populations such as the Chinese, Korean 

and Japanese, that have shown over the short-

term that there can be a restriction in mandibu-

lar projection in comparison to untreated Class 

III individuals.17,18 As of now, however, there is 

little evidence to support the premise that the 

growth of the mandible can be restricted over 

the long term (unless the patient wears the chin 

cup continuously from age 6 to age 18, a level 

of compliance that is difficult to attain). 

7) You said earlier that the midface is re-

sponsive to treatment in the transverse di-

mension. How responsive is the maxilla to 

sagittal forces? 

The growth of the midface seems to be 

influenced more readily by treatment than is 

the mandible. In the midface, restriction of the 

forward movement of the maxilla and maxillary 

dentition in Class II patients has been well-

documented for over 60 years, beginning with 

the work of Silas Kloehn,19 among others. Given 

good cooperation in a growing patient, there 

is no question that extraoral traction is effec-

tive in changing the occlusal relationship from 

Class II toward Class I. However our research 

on the components of Class II malocclusion has 

shown that true maxillary skeletal protrusion is 

relatively rare in a Caucasian population.20,21 In 

addition, good patient compliance is an essential 

component of this type of treatment.

Regarding protraction of the maxilla with an 

orthopedic facial mask (Fig 3) in Class III pa-

tients, most clinical studies have shown that the 

amount of true maxillary skeletal protraction 

is only 1-2 mm over what would occur during 

growth in untreated Class III subjects.22,23 Class 

III correction still can occur as a consequence 

of facial mask wear due mainly to mandibular 

modifications, especially because of favorable 

changes in the direction of condylar growth, 

also in relation to appropriate early treatment 

timing. Increased forward protraction amounts 

may be produced if the facial mask is attached 

to dental implants or if microimplants or bone 

anchors are used for skeletal anchorage.24-26 

8) What changes can be produced in the 

vertical dimension of the face of a growing 

patient?

Most orthodontists have found that the 

vertical dimension is the dimension that is the 

most difficult to correct therapeutically, and 

that observation certainly has been substanti-

ated by my clinical experience. In a growing 

patient, increasing a short lower facial height 

is accomplished most effectively with a FJO 

appliance such as the Twin Block9,27 or the FR-2 

of Fränkel,7 less so with the Herbst appliance. 

In the long-face patient, controlling the 

vertical dimension has been particularly chal-

lenging. For example, a study by our group 

evaluated modification in growth following the 
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use of a bonded rapid maxillary expander and 

vertical-pull chin cup28 (Fig 4). The effect of the 

vertical-pull chin cup was evident only in the 

mixed dentition, with little effect noted in the 

permanent dentition even though the appliance 

was worn at night for 5.5 years on average.

9) In Class III cases in the deciduous or ear-

ly mixed dentition, what cephalometric pa-

rameters do you use to differentiate among 

a true Class III, true developing Class III, 

and a dentoalveolar Class III malocclusion?

I typically do not perform a detailed cepha-

lometric analysis on a young patient with those 

questions in mind. Our approach to Class III 

treatment primarily is through the use of a 

bonded acrylic splint expander to which have 

been attached hooks for elastics (Fig 5) and an 

orthopedic facial mask (Fig 3). Typically, the 

first appliance that we use is the bonded ex-

pander.29 In many patients (perhaps one-third of 

mixed dentition Class III patients), we observe 

a spontaneous improvement of the Class III 

or Class III tendency toward Class I simply by 

expanding the maxilla. This favorable change 

occurs almost immediately after maxillary ex-

pansion. If further intervention is necessary, then 

we will incorporate an orthopedic facial mask 

into the treatment protocol. 

Any time a patient has a Class III molar 

relationship and we use this protocol, first any 

CO-CR discrepancy is eliminated just by placing 

the facial mask; so we do not try to make the 

differentiation between those three conditions 

you asked about, in that all three conditions are 

managed by the same treatment regimen.

10) Do you still use the FR-3 Fränkel appli-

ance? You previously have recommended 

the use of the FR-3, especially in maxillary 

retrognathic cases. What are your contem-

porary views on its use?

Currently, I actually use more FR-3 appli-

ances30 (Fig 6) than I do FR-2s. Today, the FR-3 

FIGURE 3 - The orthopedic facial mask of Petit.3 FIGURE 4 - The vertical-pull chin cup typically is used in combination 

with an acrylic splint expander.3
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usually serves as a retainer, rather than as a 

primary treatment appliance. The FR-3 is an 

appliance that has vestibular shields and also 

upper labial pads that free the maxilla from 

the forces of the associated musculature.31 The 

FR-3 produced similar treatment effects as does 

a facial mask-expander combination, but the ef-

fects take much longer to occur in FR-3 therapy.3 

In the patient about whom we are suspi-

cious of a strong tendency for relapse toward a 

Class III malocclusion after facial mask therapy, 

we will use the FR-3 as a retainer to be worn 

at night and around the house during the day. 

This approach of using the FR-3 as a retainer 

after successful facial mask therapy seems to 

be a reasonable way of incorporating this type 

of Fränkel appliance into our overall treatment 

scheme. We do not use the FR-3 often, but its 

use is essential in patients with difficult Class 

III problems.

11) Tell us more about the acrylic splint ex-

pander used in combination with the ortho-

pedic facial mask. Can you elaborate on the 

use of this treatment protocol in dentoal-

veolar Class III or mandibular prognathism 

cases?

As stated before, we use the same basic pro-

tocol regardless of the etiology of the Class III 

problem. When I first heard Henri Petit (then of 

Baylor University in Dallas, Texas) speak about 

facial mask therapy in 1981, I was somewhat 

critical of his presentation because he did not 

differentiate among the various types of Class 

III malocclusions according to their etiology. 

I soon realized that the facial mask-expander 

combination is effective regardless of the under-

lying etiology of the Class III problem. I have 

used essentially the same protocol for the last 

30 years, starting with the bonded expander. 

Typically we will deliver the expander and have 

the patient expand the appliance 28 times. If 

we need more turns, the patient is instructed 

to do so at the next appointment; then we will 

deliver the face mask if the underlying Class III 

malocclusion has not corrected spontaneously. 

We usually recommend that the timing of fa-

cial mask therapy correspond to the eruption of 

the maxillary permanent central incisors.29 I do 

not like to start much earlier than that because I 

FIGURE 5 - The acrylic splint expander to which have been attached 

facial mask hooks.3 

FIGURE 6 - The Fränkel FR-3 appliance.3 Fränkel62 states that the dis-

tracting forces of the upper lip are removed from the maxilla by the 

upper labial pads. The force of the upper lip is transmitted through the 

appliance to the mandible because of the close fit of the appliance to 

that arch.
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want to make sure that there is maximum verti-

cal overlap of the permanent upper and lower 

central incisors at the end of facial mask treat-

ment. The establishment of substantial vertical 

overlap of the incisors is critical in maintaining 

the corrected Class III malocclusion during the 

transition to the permanent dentition.

12) Do you use as a rule the maxillary ex-

pansion appliance with a facial mask, ir-

respective of the transverse width of the 

maxilla? 

We use the bonded expander regardless of 

whether or not expansion is required. If the 

patient would benefit from widening of the 

maxilla, we have them expand the appropriate 

number of times. If there is no need to expand, 

we still have the patient expand 8-10 times to 

loosen the circummaxillary sutural system.29 We 

and others have found that by mobilizing the 

sutures of the midface, we presumably affect the 

circummaxillary sutural system and facilitate 

the forward movement of the maxilla.3,32

13) In the RME/FM appliance, where do you 

place the hooks for elastic attachment? Is 

it at the deciduous canines or deciduous 

first molars? 

We typically use hooks that extend above 

the upper first deciduous molars. A downward 

and forward pull on the maxilla produced by 

the elastics counteracts the reverse autorota-

tion of the maxilla that might occur because 

of the direction of pull on the teeth, resulting 

in a counterclockwise rotation of maxillary 

structures.

14) What are the force levels of the elastics 

that you prefer?

Three different elastics, the same elastics as 

originally recommended by Petit,33 are used. 

The first elastic is 3/8” in length and is rated at 

8 ounces (e.g., Tiger elastics from Ormco Corp.). 

These elastic generate about 200 grams of force 

against the maxillary RME appliance. After a 

week or so, we switch to heavier elastics (1/2”, 

14 oz; Whale) that generate about 350 g of force. 

The final elastic is 5/16” and is rated at 14 oz 

(Walrus). These elastics generate about 600 g 

of force, so that by the time we use the third 

type of elastics, there is a considerable amount 

of force generated against the maxillary and 

mandibular structures.

15) Is there any particular method you rec-

ommend to remove the bonded expander?

The debonding procedure is relatively 

straightforward. First, one of my chairside as-

sistants applies a topical anesthetic gel above 

the appliance in the region of the first and 

second deciduous molars bilaterally. We let the 

gel activate for a few minutes, and then I will 

use a pair of ETM 349 pliers to remove the 

bonded expander. The ETM 349 plier actually 

is an anterior bond remover that has a sharp 

edge on one side and a Teflon cap on the other. 

The Teflon cap is placed on the occlusal surface 

of the appliance, and the sharp edge is inserted 

under the gingival margin of the appliance be-

tween the first and second deciduous molars. 

I then use a single strong pulling motion that 

takes about half a second, debonding the left 

and then the right side of the appliance in one 

continuous motion. Very little or no discomfort 

is felt by the patient.

Obviously the ease of removal of the ap-

pliance is dependent on a number of technical 

factors. One of these factors is making sure that 

the proper material is used for the acrylic. I do 

not recommend the “salt and pepper” type of 

cold cure acrylic application for expander con-

struction because the resulting type of acrylic 

is too rigid; rather, I strongly recommend the 

use of 3 mm thick splint Biocryl (Great Lakes 

Orthodontic Products) applied over the wire 

framework in a thermal pressure machine such 
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as a Biostar. By using the latter material, the 

expander is somewhat flexible; it then becomes 

very easy to break the seal of the adhesive to 

the teeth. 

I also recommend that the chemical cure 

adhesive Excel™ (Reliance Orthodontics) is 

used for the bonding procedure. This adhesive 

is made specifically for the bonding of large 

acrylic appliances. In addition, a sealer should 

be placed on the teeth, and “plastic bracket 

primer” should be painted inside the expander 

prior to the bonding procedure. This primer 

actually is methyl methacrylate liquid; it softens 

the inside of the expander so that it can accept 

the bonding agent. So when we remove the 

appliance, all the bonding agent comes out in 

the appliance and none remains on the teeth, 

making clean-up easy.

16) Do you favor the use of slow expansion 

or rapid expansion?

I have not had much experience in dealing 

with protocols that deliver so-called “slow ex-

pansion.”34 By that, I mean having the expander 

turned every other day or every third day (as 

might be used in some young adult patients). In 

our practice, we use a one turn-per-day protocol 

in growing patients, which is not as rapid as the 

original protocol of two turns-per-day advocated 

by Andrew Haas.35 

There are two distinct reasons why I have 

taken the one-turn-per-day approach, one prac-

tical and one based on long clinical experience. 

From a practice management standpoint, having 

a patient activate the expander twice per day 

simply means that I have to see the patient twice 

as frequently. We now have almost all patients 

activate the expander once a day for 28 days, 

which means that I only need to see the patient 

every four weeks, a more practical interval than 

once each week or once every two weeks.

The second reason has to do with the speed 

of expansion. Orthodontists across the United 

States often contact me concerning problems 

they are experiencing that are associated with 

RME. One such problem is “saddle nose de-

formity,” a condition characterized by a loss of 

height of the nose because of the collapse of the 

bridge. This clinical problem can occur in young 

children undergoing rapid maxillary expansion 

(if the expander is removed immediately the 

unwanted deformity usually resolves without 

treatment). I have heard of 10 instances of this 

deformity over the years. In each instance, the 

orthodontist was using a protocol of twice-per-

day expansion, a protocol that I do not recom-

mend. It should be noted, of course, that this 

clinical recommendation is based purely on 

anecdotal information and clinical intuition, 

not hard science.

17) You have advocated expanding the 

maxilla using RME to alleviate moderate 

crowding. What is the basis of this ap-

proach?

This topic has been of great interest to me 

for over 3 decades. I received my orthodontic 

education during a time that the extraction of 

permanent teeth was a common occurrence in 

orthodontics, with a national extraction rate of 

40% or greater observed during the 1960s and 

1970s.36 Since then, the rate of extraction gradu-

ally has decreased in the United States today to 

about 25% nationally. In our practice we extract 

about 12-15% of the time in Caucasian patients; 

however, the extraction rate is substantially 

higher in patients of Pacific Rim ancestry.

In 2003, our research group published a 

paper in the Angle Orthodontist37 that dealt 

with an analysis of 112 individuals treated 

with a Haas-type expander (Fig 7) combined 

with fixed appliance therapy in the permanent 

dentition. We found that by using this treatment 

protocol, in comparison to a control sample 

from the University of Michigan Growth Study 

and University of Groningen Growth Study, a 
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dibular skeletal retrusion or severe mandibular 

prognathism, it is not a good idea to use a serial 

extraction approach. 

Our studies of the subjects in the University 

of Michigan Growth Study have shown that the 

size of the maxillary permanent central incisor 

in males of European ancestry is about 8.9 mm 

and in females about 8.7 mm, with a standard 

deviation of 0.6 mm for both sexes.40 So, as a 

guideline, if we have a patient whose central 

incisor is 10 mm or greater in mesiodistal diam-

eter, he or she would be a potential candidate 

for a serial extraction protocol. Obviously, the 

clinician has to take into account the size of all 

the teeth as well as the size of the bony bases. 

But generally a serial extraction protocol is 

performed in patients who have large tooth size 

(maxillary incisor ≥10 mm). In some instances, 

expansion of the maxilla followed by a serial 

extraction procedure ultimately is the treat-

ment of choice.

Typically we order the extraction of all four 

deciduous canines, followed 6-12 months later 

by all deciduous first molars. This protocol 

hopefully encourages the first premolars to 

erupt before the canines, so that they can be 

residual increase of about 6 mm in maxillary 

arch perimeter and about 4.5 mm in mandibular 

arch perimeter was observed at age 21 years, 

value that are highly significant clinically. These 

data are the “best” data that I have seen with 

regard to increasing arch perimeter expansion 

in adolescent patients over the long term.

Subsequently, we have conducted many stud-

ies of patients treated initially in the early mixed 

dentition, two of which I will highlight: one that 

dealt with the bonded expander used alone38 and 

one in which a mandibular Schwarz expansion 

appliance39 that is intended to decompensate the 

lower arch and gain a modest amount of arch 

perimeter anteriorly was used prior to expan-

sion. In general, the difference in arch perimeter 

in these two studies over the long term (patients 

were ~20 years of age) was slightly less than 4 

mm in the maxilla and 2.5-3.7 mm in mandible 

in comparison to matched untreated control 

groups. Our investigations have shown that 

in a borderline case of crowding (i.e., 3-5 mm 

mandibular tooth-size/arch-size discrepancy) 

these early expansion protocols are reasonable 

approaches to treatment. On the other hand, if 

a patient has 7-10 mm or more of crowding in 

the mandible, an extraction approach (serial or 

otherwise) may be in order.

18) Tell me about serial extraction as used 

in your private practice? Do you advocate 

any particular sequence?

In our private practice my daughter and I 

currently have about 800 active patients, about 

10 of whom are going through a protocol in-

volving serial extraction. We use the size of 

the teeth as a guide to patient who requires 

serial extractions as the appropriate treatment. 

In a serial extraction protocol, extractions are 

indicated when there is at least 7 mm of arch 

length deficiency in the mandible; usually this 

protocol is undertaken in patients who have well 

balanced faces. If a patient has a severe man-

FIGURE 7 - The Haas-type rapid maxillary expander that has both metal 

and acrylic components.3
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removed easily, later permitting the canines 

to erupt into the available arch space. In our 

serial extraction protocol, ultimately four first 

premolars almost always are removed.

19) Let’s move on to the treatment of Class 

II malocclusion. If you have a choice as to 

the optimal timing of Class II intervention, 

at what stage is the best treatment out-

comes achieved?

Today, evidence seems to indicate that the 

most effective time in the maturation sequence of 

the “generic” Class II patient who does not have a 

severe skeletal problem is during the circumpuber-

tal growth period. The maturational stage can be 

determined best by the level of cervical vertebra 

maturation41 (CVM) (Fig 8), as observed routinely 

in the lateral headfilm. This method originally was 

developed by Don Lamparski42,43 when he was an 

orthodontic resident at the University of Pittsburgh. 

This system was not used widely for the next 25 

years. We discovered a copy of the Lamparski 

thesis serendipitously in the late 1990s and have 

been refining the CVM method ever since.41,44,45 

Dentitional stage, meaning the late mixed or early 

permanent dentition, also can be used to determine 

the best time to initiate definitive Class II therapy. 

So in most such individuals, if it is reasonable we 

will defer any type of Class II correction until the 

circumpubertal growth period. 

If a patient has a “socially debilitating” Class 

II malocclusion, however, then I would not hesi-

tate to intervene in a 7-9 year old child, either 

with a functional appliance such as the Twin 

Block (Fig 9), the MARA appliance (Fig 10) or 

perhaps the cantilever version of the Herbst ap-

pliance. I would not expect, however, to have an 

abundant increase in mandibular growth during 

that early developmental stage. Rather, I would 

be attempting to make the patient socially ac-

ceptable from a psychological standpoint, hope-

fully leading to an improvement in his or her 

overall self image. 

20) In your publications over the last 15 

years, little emphasis has been assigned 

to the use of the Fränkel devices, in con-

trast to your earlier studies. What brought 

about this change to favor the use of Twin 

Block and Herbst appliances?

As I said earlier in the interview, I still con-

sider the functional appliance system developed 

by Rolf Fränkel to be the most biologically based 

of any fixed or removable appliance. However, 

the technical manipulation of the appliance and 

the difficulties in having the function regulator 

FR-2 appliance (Fig 11) constructed properly 

still are daunting. In addition, appliance break-

age and problems with patient compliance have 

caused the FR-2 to not be used often by most 

orthodontists in North America. 

A few years ago, I polled six of the major 

orthodontic laboratories in the United States 

about FJO appliance fabrication. The results 

were startling—more Herbst appliances (Fig 

12) are made today than all other functional 

FIGURE 8 - CVM maturational stages. The six stages in cervical 

vertebrae maturation. Stage 1 (CS-1): The inferior borders of the 

bodies of all cervical vertebrae are flat. The superior borders are 

tapered from posterior to anterior. Stage 2 (CS-2): A concavity de-

velops in the inferior border of the second vertebra. The anterior 

vertical height of the bodies increases. Stage 3 (CS-3): A concavity 

develops in the inferior border of the fourth vertebra. One vertebral 

body has a wedge or trapezoidal shape. Stage 4 (CS-4): A concavity 

develops in the inferior border of the fourth vertebra. Concavities in 

the lower borders of the fifth and sixth vertebrae are beginning to 

form. The bodies of all cervical vertebrae are rectangular in shape. 

Stage 5 (CS-5): Concavities are well defined in the lower borders 

of the bodies of all six cervical vertebrae. The bodies are nearly 

square and the spaces between the bodies are reduced. Stage 6 

(CS-6): All concavities have deepened. The vertebral bodies are 

now higher than they are wide. The largest amount of mandibular 

lengthening normally occurs between CS-3 and CS-4.41
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appliances combined. Most popular among the 

other FJO devices are the Twin Block (Fig 9) and 

the MARA (Fig 10) appliance and the bionator. 

About as many Fränkel appliances are made as 

bionators, but both are made less frequently 

than are the other appliances already mentioned.

21) For the last 20 or so years, you have 

talked about the “spontaneous improve-

ment” in Class II malocclusion following 

maxillary expansion in the mixed dentition. 

A study from the University of Illinois by 

Tonya Volk et al,54 published in 2010 in the 

AJO-DO, concluded that rapid maxillary 

expansion for spontaneous Class II correc-

tion does not support “the foot in the shoe 

theory”. According to this study, improve-

ment in Class II malocclusions occur in 

about 50% of cases. What is your position 

today in respect of the concept that when 

the mandible is free to move forward, posi-

tive conditions are created for the mandi-

ble to grow to its full extent?

I have evaluated many treatments available 

for Class II malocclusion for over the last 40 

years and have participated in the evolution of 

many types of functional appliances including 

the FR-2 of Fränkel as well as the Bionator, 

Herbst and Twin Block appliances. In addition, 

my education at the University of California San 

Francisco was strong concerning the use of ex-

traoral traction. So I have substantial experience 

with different ways of correcting the sagittal 

position of the maxillary and mandibular bony 

bases. I certainly did not anticipate finding that 

Class II malocclusion improved spontaneously 

in many patients following expansion. A little 

personal history is in order.

We began using an acrylic splint expander 

in 1981 (actually our protocol today remains 

essentially unchanged from our early begin-

nings). We started by expanding the maxilla and 

placing four brackets on the maxillary incisors, 

FIGURE 9 - The Twin Block appliance3 shown here is the modified 

version of the appliance that has a lower labial bow with acrylic to 

increase the stability of the appliance during the transition to the per-

manent dentition.

FIGURE 10 - The Mandibular Anterior Repositioning appliance (MARA).63 

This appliance has stainless steel crowns on the first permanent molars. 

The attachments cause the patient to bite in a forward position. 

FIGURE 11 - The Fränkel Function Regulator FR-2.3 This appliance is 

characterized by buccal shields that are connected by a series of wires. 

The lower labial pads are used to retrain the mentalis muscle in patients 

with weak perioral musculature.
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if needed, to eliminate rotations and spacing. 

Treatment was completed and a removable 

maintenance plate (Fig 13) was delivered at the 

start of the retention period; some remarkable 

positive changes were noted post-treatment. 

Remember that at the end of active treatment, 

the maxillary dental arch intentionally had been 

overexpanded relative to the mandibular dental 

arch. This relationship encouraged the patient 

to posture his or her jaw forward in order to 

occlude in the most functionally efficient way. 

After 6-12 months when follow-up records were 

taken, many patients had substantial improve-

ment in their sagittal occlusal relationship. It 

should be noted that discrepancies between 

centric occlusion and centric relation typically 

were not observed in the long-term.

Even though I thought that I had uncovered 

a previously unrecognized phenomenon, I later 

discovered that the spontaneous improvement 

in Class II relationship in fact had been noted in 

the German literature since the early 1900s by 

Körbitz,46 who originally postulated the “foot-

in-shoe” theory47 mentioned in your question 

(Fig 14). Even Norman Kingsley, considered by 

many the “grandfather” of modern orthodontics, 

alluded to the expansion of the maxilla as a way 

of correcting an excessive overjet as far back at 

1880.48 But until recently, no clinical studies had 

been carried out that addressed the “spontane-

ous improvement” issue.

In your question, you mentioned the work of 

Volk and co-workers on this topic, published in 

2010.54 Regardless of the findings of their study, 

the sample size was unacceptably small (N=13) 

and no control group was included. The question 

under consideration had to be addressed by a 

much larger prospective clinical study (as was 

stated in the last sentence of the Volk article), 

which we completed and just recently pub-

lished.49 We have gathered prospectively cepha-

lometric and dental cast data on every patient 

in our practice who underwent an early expan-

sion protocol, beginning in 1981. We stopped 

counting at 1,135 patients, a group that served 

as the original sample. We then applied several 

exclusionary rules to make sure that the patients 

were at the same stage of dental development 

and did not have any additional appliances used 

(e.g., FJO, lip bumper). The final sample size 

(by chance) was precisely 500 patients who had 

lateral cephalograms prior to treatment (about 

FIGURE 12 - The Stainless Steel Crown Herbst appliance.3 This design is used most commonly in our practice. A rapid maxillary expansion appliance always is 

added to the design not only to allow for expansion of the maxilla but also to stabilize the appliance. A) Maxillary view. B) Mandibular view.

BA
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8.5 years old) and prior to Phase II treatment 

(about 12.5 years of age). We then gathered 

data on 188 untreated subjects at the same two 

time intervals. Both the treated and untreated 

groups were separated into a Class II group, an 

end-to-end group, and a Class I group.

The results of our research are most easily 

understandable by looking at a more detailed 

analysis of a subset of individuals50 that focused 

on 50 Class II and end-to-end patients who were 

matched to 50 untreated subjects. The findings 

of the latter study are presented in Figure 15. 

Positive skeletal and dentoalveolar treatment 

effects of RME were observed routinely; these 

effects are important in the serendipitous 

sagittal improvement of a Class II malocclu-

sion after therapy. Forty-six of the 50 patients 

showed positive molar changes equal to or 

greater than 1 mm, compared to only 10 of 50 

in the control group. On the other hand, 40 of 

the control subjects had neutral or unfavorable 

molar changes (less than +1 mm) between the 

mixed and permanent dentitions, compared 

to only 4 in the treated group. In other words, 

92% of the treated group spontaneously im-

proved their Class II molar relationship by one 

millimeter or more, and almost 50% of treated 

patients presented with improvement in molar 

relationship of 2 mm or greater, without any 

definitive Class II mechanics incorporated into 

the protocol except for the transpalatal arch 

worn during the transition to the permanent 

dentition. There also were significant skeletal 

improvements from RME treatment including 

an increase in mandibular length, pogonion ad-

vancement, and a reduction in the ANB angle 

and the Wits appraisal value three and half years 

after active expansion therapy was completed. 

Observations in the control group in this 

study confirm previously published data on 

longitudinal observations of untreated subjects 

with Class II malocclusions.51-53 Arya and co-

workers,52 for example, observed that all patients 

presenting with a distal-step relationship of the 

second deciduous molars ultimately demon-

strated a Class II relationship of the permanent 

molars. In the current study, only 20% of the 

control subjects improved their molar rela-

tionship by 1 mm or 1.5 mm, which indicates 

that once a subject has a Class II malocclusion, 

without treatment they likely will remain with 

a Class II malocclusion in subsequent years. 

FIGURE 13 - A removable maintenance plate with ball clasps on either side 

of the second deciduous molars is used to stabilize the treated occlusion.3
FIGURE 14 - Maxillomandibular relationship as indicated by the “foot 

and shoe” analogy of Körbitz.46 A) The foot (mandible) is unable to be 

moved forward in the shoe (maxilla) due to transverse constriction. 

B) A wider shoe will allow the foot to assume its normal relationship. 

After Reichenbach et al.47 



Dental Press J Orthod 46 2011 May-June;16(3):32-53

Interview

The favorable effects of RME therapy on antero-

posterior relationships occur both in full-cusp Class 

II and half-cusp Class II subjects. This expansion 

protocol originally was recommended from clini-

cal anecdotal observations only in half-cusp Class 

II subjects;3 the results of the study by Guest and 

co-workers50 indicate that spontaneous improve-

ment of Class II malocclusion occurs equally in both 

half-cusp and full-cusp Class II relationships. Even 

Volk and co-workers54 found improvement in Class 

II relationship in 7 of their 13 subjects.

The treatment protocol described above includes 

a Schwarz appliance (if needed), followed by an 

acrylic splint expander, and four brackets to align the 

maxillary incisors (if needed). The patient is given a 

simple maintenance plate (Fig 13) to maintain the 

achieved result. The lower arch is not maintained 

following the removal of the Schwarz appliance, but 

the patient is evaluated for a lower lingual arch (Fig 

16) prior to the loss of the second deciduous molars 

if an arch length deficiency is anticipated. The last 

step in the protocol is the delivery of a transpalatal 

arch — TPA (Fig 17) — to maintain the leeway space 

during the transition to the permanent dentition. 

22) Do you believe that the use of TPA in 

your sample had an important role for the 

positive outcome?

Each component of this protocol serves a signifi-

cant role in improving the transverse and occlusal 

relationships during the transition to the permanent 

dentition. Obviously the rotation of the upper 

molars around the palatal root has a positive effect. 

23) What happen in those patients in whom 

an early expansion protocol is undertaken 

and spontaneous correction of the underlying 

FIGURE 15 - Spontaneous improvement in Class II molar relationship 

following rapid maxillary expansion in the early mixed dentition. Com-

parison of amount of molar change from T2 - T1 for both groups. A 

score of “0” means that there was no change (i.e., 0 mm) in sagittal 

relationship of the maxillary and mandibular first permanent molars 

from the first to the second observation, a period of about 4 years. 

From Guest et al, 2010.50

FIGURE 17 - The transpalatal arch is used not only to maintain leeway 

space, but also to rotate the maxillary first molars around their palatal 

roots and apply buccal root torque to these teeth.3 

FIGURE 16 - The lower lingual arch is used during the late mixed denti-

tion to maintain the “leeway” space in the region of the erupting second 

premolar.3 It also can be used during any stage of orthodontic treatment 

to help in transverse arch coordination, especially in patients who have 

undergone rapid maxillary expansion.
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Class II molar relationship does not occur? 

Then what do you do?

All patients receive comprehensive edgewise 

treatment in the early permanent dentition. If a 

patient reaches the end of the mixed dentition or 

the early permanent dentition and still has a Class II 

malocclusion, a decision is made. If the patient has 

a reasonable growth potential and the canine rela-

tionships are within 1-3 mm of Class I, then routine 

fixed appliance treatment is undertaken including 

aggressive Class II elastic (¼”, 6 oz.) use. On the 

other hand, if the patient still has an end-to-end or 

worse Class II relationship, a stainless steel crown 

Herbst appliance (Fig 12) is used if mandibular 

skeletal retrusion is present. If the anteroposterior 

position of the mandible is within normal limits, 

then a Pendulum55,56 (Fig 18) or Pendex (Fig 19) 

appliance may be recommended. In a few instances, 

the extraction of 2 maxillary first premolars may 

be indicated. In any event, full fixed appliances are 

used to align the permanent dentition.

It seems that the use of a Herbst appliance to 

bring the mandible forward would be in sharp 

contrast to the approach taken by distalizing the 

maxillary dentition with a Pendex or Pendulum 

appliance; presumably these seemingly opposite 

treatment approaches would result in very dif-

ferent treatment outcomes. A study by our group 

that compared the Pendex appliance to 2 types of 

Herbst appliances10 showed that even though the 

expected differences in response in mandibular 

growth were noted during Phase I, the overall 

length of the mandible was not statistically dif-

ferent among groups at the end of treatment; a 

slightly greater increase in lower anterior facial 

height, however, did result after Pendex therapy 

combined with fixed appliances. Thus the pre-

sumed differences in treatment approach do not 

appear to be a great as assumed as before the 

results were made available, again showing the 

importance of evidence based treatment.

24) What are your views on the use of func-

tional appliances in patients with vertical 

problems? 

Functional appliance therapy in a high angle 

Class II patient is something I consider. My cur-

rent treatment of choice is the stainless steel 

crown Herbst appliance (Fig 12), which I have 

used fairly routinely since the early 1990s.10 We 

also have had good success when using the acrylic 

splint variety of the Herbst appliance.30 I see no 

significant contraindication to using either type 

of appliance in a high angle patient. 

FIGURE 19 - The Pendex appliance incorporates an expansion screw 

into the palatal acrylic that is activated as necessary prior to molar 

distalization.3

FIGURE 18 - The Pendulum appliance is used to distalize the maxillary 

first molars, typically one side at a time.3 This treatment is followed by the 

placement of a Nance holding arch that is left in place until the premolars 

and canines are distalized. 
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25) Where do we stand when we are asked 

by parents whether this early treatment ap-

proach is going to result in better or more 

stable results? What is a safe answer to this 

question?

I started using the bonded expander protocol 

30 years ago, and although we now have treated 

1,500+ patients with this protocol, accumulating 

long-term data on patients who are 20 years of 

age or older is challenging, especially when con-

ducting a non-federally-funded project such as 

ours. The data we have analyzed thus far indicate 

that the protocols we have been using are reason-

ably stable in comparison to untreated controls. 

I would tell patients and parents that existing 

research indicates that the treatment protocols 

seem to provide a stable result over the long-term 

as long as the patient wears the retainers at least 

on a part-time basis after active treatment. We 

recommend full-time wear of retainers for one 

year and then nighttime wear indefinitely, a pro-

tocol that is prudent to use in all patients treated 

orthodontically for any type of malocclusion.

26) How do you look at the changes or-

thodontics has gone through in the last 10 

years, such as the use of TADs, self-ligating 

brackets, SureSmile archwires, lingual brack-

ets and aligners (Invisalign and others)? In 

the next decade, what can we expect in 

terms of new technologies in orthodontics?

You certainly are correct with regard to the 

influence of technology on clinical practice, not 

only how we practice but also how patients use 

social and business media to determine which 

orthodontist to see. I am sure that this phenom-

enon is just as obvious in Brazil as it is in the 

United States.

You have asked about some specific technolo-

gies that have emerged during the last decade or 

so, the first being microimplants or TADs. My 

first exposure to TADs was in about ten years 

ago when we interacted with Drs. Kyung, Sung 

and Park of Kyungpook National University in 

Daegu, Korea. In fact, I am the last author of a 

textbook on this subject published by the Daegu 

group.57 Microimplants have been shown to offer 

new treatment options in orthodontics, particular 

in patients requiring maximum anchorage during 

tooth retraction and in managing problems in the 

vertical dimension. My own success rate with mi-

croimplants in our practice and at the university 

has been mixed, with the biggest problem being 

the loosening of the TADs during treatment for 

no apparent reason. With increased experience, I 

assume that our success rate will improve.

The second subject to be considered concerns 

self-ligating brackets. I entered this experience 

with great expectations, having learned the meth-

od directly from the developer of the particular 

system that I used. I then started 20 consecutive 

cases with the prescribed self-ligating brackets. 

Treatment progressed nicely at first with good 

initial leveling and aligning, but by the end I had 

switch 11 of the patients back to my original 

preadjusted bracket system. I could not finish 

the cases to my usual standards. I have tried 

other self-ligating bracket systems since then, 

but I still prefer a more traditional approach to 

straightening teeth.

I will group the next two topics together, 

SureSmile archwires and lingual brackets. I have 

not used either in our private practice, so I have 

no experience and thus no opinions on either. We 

now are conducting a clinical study comparing 

patients treated with the SureSmile approach to 

conventional treatment. In a year or two, we will 

have some good data as to the efficiency and ef-

fectiveness of the SureSmile approach.

One topic that I do know a lot about is invis-

ible retainers. When I went into practice in Ann 

Arbor in 1971, I rented space for orthodontist 

John Mortell. He was a friend and colleague 

of Robert Ponitz, who practiced orthodontics 

three blocks away. Bob Ponitz published the 

first paper in the orthodontic literature58 on 
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invisible retainers. I literally have used invisibles 

for 40 years. In 1985, we published a paper in 

the Journal of Clinical Orthodontics on how to 

use invisibles to move teeth.59 I of course did not 

envision the CAD CAM revolution that would 

occur a decade later. We use invisible retainers 

for 97% of our patients as our primary retention 

method following the use of a tooth positioner 

in the vast majority of patients. I am not a fan 

of Hawley retainers in that Hawleys do not 

maintain the position of the anterior teeth very 

well, particularly the lateral incisors.

As far as Invisalign is concerned, this approach 

has been incorporated into our practice on a lim-

ited basis, so we have treated about 175 patients 

thus far. My daughter Laurie usually tells patients 

that Invisalign can achieve about 80% of what can 

be achieved with fixed appliances. We limit our 

Invisalign cases primarily to those that could be 

treated with fixed appliances in a year or so and 

have only minor skeletal discrepancies. For many 

adult patients, Invisalign is their only acceptable 

option and thus our treatment expectations must 

be limited by reality.

27) In that you have brought up the topic of 

retention, let’s inish the interview with you 
giving us a description of your inishing and 
retention protocol.

One of the basic principles espoused by Ste-

phen Covey in his popular book “The Seven Hab-

its of Highly Effective People”60 is to “start with the 

end in mind.” Thus we place brackets and activate 

the transpalatal arch with the end of treatment in 

mind. After 6-12 months, a panoramic film is taken 

to evaluate bracket position; we reposition brack-

ets as necessary. We typically move from an initial 

leveling wire (.014” or .016” NiTi or .016x.022” 

copper NiTi) to a .016x.022” Bioforce NiTi wire 

and finish in a .016x.022” TMA wire.

A few months before the end of treatment, 

we take what are called “debond evaluation 

models” to evaluate the occlusion in all three 

dimensions. If additional treatment is indicated, 

this is completed and the same models are sent 

to a commercial laboratory for the fabrication of 

a positioner that is delivered as soon as the ap-

pliances are removed.

A week before debonding, all bands are re-

moved including those that are part of the TPA 

(if still present). The archwires also are removed 

and the patient has .008” ligature wire placed in 

a serpentine configuration from second premolar 

to second premolar on the opposite side of the 

arch (Fig 20). The patient is instructed to chew 

gum for a week prior to appliance removal. On 

that day, all remaining appliances are removed 

and the patient is given the positioner (Fig 21), 

with instructions to wear it full-time for the next 

24 hours, as much as possible during the next 3-4 

days and then 4 hours a day plus sleeping hours 

for the next few weeks. At the next appointment, 

post-treatment records are taken as are impres-

sions for invisible retainers (Fig 22). Up to one 

tooth per quadrant can be reset before the invis-

ible retainers are fabricated.

I would like to make one final comment 

about our finishing and retention protocol. Most 

orthodontists finish treatment with fixed appli-

ances and then give Hawley retainers to allow 

“settling” of the occlusion. We have found that 

our more complex protocol produces outstanding 

results, as has been substantiated by the findings 

of a prospective clinical trial conducted in our 

practice.61 The positioner improves the quality 

of the finished result substantially.

28) You have covered a wide range of topics 

in this interview. If our readers want addi-

tional information concerning the treatment 

protocols that you recommend, where can 

they ind that information? 
I suggest that they go online at www.needham-

press.com and find our book “Orthodontics and 

Dentofacial Orthopedics”3 and well as the books 

from the Craniofacial Growth Series published by 
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FIGURE 20 - Serpentine wires are placed from second premolar to sec-

ond premolar in both arches after all bands have been removed.3 In 

extraction patients, bands adjacent to extraction sites are left in place.

FIGURE 21 - A tooth positioner is fabricated from the debond evaluation 

models. The teeth are reset ideally after all the brackets and bands have 

been carved away. The occlusal set-up is ideal.3

FIGURE 22 - Maxillary and mandibular invisible retainers3 1 mm in thickness are used as the preferred method of long-term retention in most instances. Up to 

one tooth per quadrant can be reset in wax prior to the fabrication of the retainers.

the University of Michigan. The reader also can 

go to Google and search for “James McNamara 

Michigan.” That search will take them directly to 

my webpage on our dental school website. If the 

reader then looks under “Selected Publications,” 

PDF files of almost all of our publications can be 

downloaded without charge. 

Also, I want to recognize again my two col-

leagues from the University of Florence, Italy, 

Lorenzo Franchi and Tiziano Baccetti, who have 

worked with me since 1994. Our collaboration 

together and with other researchers throughout 

the world has enabled all of us to gain unique 

perspective as to how the face grows and how the 

craniofacial structures respond to treatment. Our 

research definitely has been a group effort.

Finally, I would like to thank you for the invita-

tion to be interviewed. Over the years, I have had 

a close relationship with many Brazilian ortho-

dontists and have lectured in Brazil many times, 

including a delightful experience sponsored by 

Dental Press in Maringá a few years ago (2007). 

Just this past fall, we hosted a one-week in-

tensive course for Brazilian orthodontists in Ann 

Arbor, the third time that we have done so over 

the years. We are planning another one-week 

orthodontic experience again through the Uni-

versity of Michigan in 2012.
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