Summary of Camilla Tulloch´s lecture

Dr. Tulloch´s lecture was titled “Treatment Timing for Class II Malocclusion; is there a Benefit? She started her lecture by showing a patient with a Class II malocclusion which was successfully corrected with a Frankel Functional Regulator. She then stated that a key question was whether treatment of this patient had caused the favorable growth or did favorable growth allow a good treatment response. She explained that the timing of orthodontic treatment has been debated for over 200 yrs and is still a controversial subject. Early treatment is being promoted enthusiastically by some, effectiveness and efficiency is queried by others and the benefit of early treatment is increasingly questioned by consumer advocates. Tulloch divided her presentation into 4 subtopics: 1- Background to this controversy. 2- Evidence from UNC´s prospective trial. 3- Likelihood of different outcomes. 4- Alternative approaches to treatment. In the first subtopic, she mentioned that it was John Hunter who was the first person (over 200 yrs ago) to describe the growth of the jaws, the one who made the first clear statement of orthopedic principles and establish a clear difference between teeth and jaws. She suggested we visit the Hunterium Museum, housed in the Royal College of Surgeons, in London. She mentioned that Class II problems affect 15% of children in the US and that two thirds of these children (10%) have a skeletal component. She stated that 50 to 80% of clinical practice involves treatment of Class II problems so that it is an over-represented sample. Tulloch then approached the controversy of treatment timing. She stated that the main controversy is not about the early intervention for some specific reason but about the recommendation for routine treatment using some type of multistage approach. She explained that there are 3 issues related to this subject. 1- The modifiability of dentofacial growth (can you really change the way a child grows). 2- Whether certain appliances produce specific effects predictably (if so, whether a differential diagnosis is meaningful). 3- Even if you can change growth, does it make a difference. To answer these questions Tulloch described the RCT carried out at UNC. She explained that the trial started in 1987 and that the children were followed only until 1999 because by that time many had moved out of the area; so many in fact that the power of the study was diminishing to the point that the conclusions would be tenuous at best. She explained that the trial to determine benefit of early treatment was designed to do 2 things: 1- A test of a specific treatment effect to determine whether we are able to change growth in a predictable fashion, and 2- A comparison of two treatment approaches, a single stage treatment vs. a two-stage treatment (growth modification followed by later treatment). Tulloch explained that this study should be described as: “single stage treatment vs. growth modification followed by later treatment”; or even better yet: “a prospective parallel randomized trial”. She described the inclusion and exclusion criteria for sample selection. She explained that once the children were found who met the selection criteria, they were asked whether they agreed to participate in this trial before records were taken. The reason for doing the randomization before the records is that after one sees the records one might think "I just know" how that child will respond, and which type of treatment they would most benefit from. Thus one might unwittingly bias them whether to participate or not. Or even worse, if you know that they are going to get a headgear, and you think they should have a Bionator or no early treatment, you might "hide" that patient and treat then "outside the trial". The more you know about the patient the more likely you are to have an opinion about something you see affecting the treatment outcome. This way the groups will not be equivalent; in fact they will be biased towards what the doctor thinks he knows (which may or may not be true); but you will not have equivalent groups. There is a substantial amount of good research to support that doctors will go to quite extraordinary lengths to break randomization codes because they think they know something no one else knows. In this design every child had an equal opportunity of having a phase 1 care of no treatment, a functional appliance approach with a modified Bionator, or a combination headgear approach. The children were followed for 15 months and then records were taken. Treatment was not based on clinical objectives, it was designed to learn what can be achieved in 15 months. If at this time the patients did not have the rest of their permanent teeth erupted, they were maintained with their appliances. No brackets were bonded on the maxillary incisors in the first phase of treatment so “A” point would not be modified by incisor movement. The patients were then re-randomized so each of 4 different orthodontists, who would be treating them in the permanent dentition, would get an equivalent number of the 3 different treatment approaches. The objective was to answer the question whether the early treatment actually influenced the outcomes of subsequent treatment. Tulloch stressed that the neat thing about randomization is that it not only randomizes boys and girls, old and young, no appliances and appliances, but it randomize across measures that one cannot, or are difficult, to measure, like compliance. The result is that one would have roughly equal number of cooperators and non-cooperators in the groups. Tulloch showed that at the beginning of the trial the mean composite tracings were roughly the same for the 3 groups. She then showed that there was no difference in the maxillary position between control and functional groups. However, there was an increased mean mandibular growth compared with the control group. Thus, all changes were in the mandible. In the headgear group, there was no difference in mean mandibular growth but a change in the position of the maxilla. So both treatment groups had a change in skeletal jaw relationship but these changes came about by different mechanisms. The conclusions from the first phase treatment were that Class II jaw relationship improved in early treatment groups more than in the control group. She mentioned that it was interesting to see that a lot of variability occurred in the response to treatment, and even to no treatment. Tulloch showed a graph to be able to answer the question of what was the chance of a skeletal change. She divided the samples into 4 groups: highly favorable, favorable, no response and unfavorable response. The treatment groups had a higher % of positive changes when compared to the control group. However, one third of the control group had a favorable or highly favorable change. So when parents ask what is the chance of a favorable change with treatment the answer is 75 to 80% chance of a favorable change vs. only a 30% favorable chance without treatment. She emphasized that some of the patients in the treated and the majority in the control groups had no, or an unfavorable, response. Tulloch asked two questions: supposing one can change growth in a modest and predictable way, 1- will these early treatment changes be sustained during later growth? And, 2- will they make any difference to the subsequent management of the patient? Tulloch stated that the latter question is an interesting one to ask because it has to consider the difference between growth acceleration and growth enhancement. She explained that when a patient is given a functional appliance one might see an immediate rapid change. This growth acceleration initiates growth earlier but at the end of growth there will be no difference. On the other hand, if one is enhancing growth one is not only accelerating it but at the end the patient will have a larger dimension of whatever one is measuring. She emphasized that this is a very difficult thing to measure orthodontically because the children who had had favorable changes during the early stage clearly would have been treated rather differently from the children who had not. For example, one might prescribe to a child more headgear and Class II elastics later than one would for a child who already has a Class I occlusion.  So when one comes to try to answer the second question, does it make a difference, the answer becomes very tricky. She also stressed that we need to also consider that the 4 doctors had different belief´s and skills. Tulloch then went on to compare the benefits of early vs. delayed treatment. She mentioned that some of the claims for benefit from early treatment are that at the end of all treatment there is improvement in the following: skeletal jaw relationship, facial convexity, occlusal outcome, shorter second phase and reduced treatment complexity. She, however, stressed that in order to compare early vs. delayed Class II treatment one has to take into account efficacy (average outcome of treatment), effectiveness (the proportion of patients with different types of outcome) and efficiency (resources used). As an example, she explained that the average ANB angle was reduced after all treatment was done, this being efficacious. On the other hand, the proportion of patients who ended up with a reduced ANB angle against the ones who ended up with the ANB angle still slightly increased, is the measure of effectiveness. Tulloch stressed that initial cephalograms demonstrated a big range of ANB angles of children who had at least 7 mm overjets. However, by the end of all treatment the ANB angles were about the same in the 3 groups. Thus, the early treatment groups lost the early advantage. The average ANB angle shows that the same kind of skeletal relationship was achieved whether one started early or late but what we need to know is the proportion of children who end up either with very reduced ANB angles or only with decreased angles. When a comparison is made of the 3 groups, both in their averages and in their proportions, there was no systematic pattern that would suggest an advantage for early treatment. By the time the three groups had finished all treatment they were roughly the same in all categories: skeletal jaw relationship, dental relationships (overjet and PAR score), time in fixed appliances, treatment complexity (phase 2 extractions, orthognathic surgery) and adverse outcomes (extended treatment, convex profile, disappointing occlusion). So getting back to the original question of whether early treatment is a benefit, Tulloch answered that phase 1 evidence demonstrated that early treatment can produce modest changes in skeletal jaw relationship but evidence from phase 2 demonstrated that on average, and across doctors, very little difference in treatment outcomes occurred. Tulloch then asked whether there are any other phase 2 treatment results we should take into account. She mentioned that health and psychosocial effects might be important to evaluate. Regarding health effects, she mentioned that large overjets do increase risk of incisor trauma. She reported that the trial found that maxillary incisor trauma is common in Class II patients; that approximately 30% of the children in the trial had incisor trauma prior to phase 1; that trauma occurs early, meaning earlier than age 8; that maxillary central incisors are most frequently traumatized; that the majority of injuries are minor (enamel craze or enamel fracture) and may be treated simply at low cost with good prognosis; and that early growth modification may have some effect on reducing later incisor trauma. She added that they found no difference between boys and girls. So the conclusions for children with large overjets are that treatment must begin soon after the incisors erupt for effective trauma prevention; that this would result in many children needing a second phase of treatment; that the “cost saving” of preventing incisor trauma for some children by early treatment, must be balanced against the greater cost of treating almost all children with Class II malocclusion in 2 phases; that it would be an expensive public health measure; but that it may be a prudent individual choice for some. Tulloch then asked: Is Class II malocclusion a social handicap? She stated that we know that Class II malocclusion is highly visible at an early age; that well aligned teeth carry a positive status; and that protruding teeth carry a negative status. She stressed that what we do not know is whether the social response affects an individual´s adaptation to life and whether it affects their self-esteem. Tulloch explained that teasing is frequent in childhood but that younger children do not associate increased overjet as a need for orthodontic treatment. She mentioned that older children become aware of their appearance and do associate increased overjet with a need for orthodontic treatment but that it´s the parents who generally are first to identify the need for treatment and that parental assessment agrees well with professional assessment. Tulloch made us aware that increased overjet and, to a lesser extent, poor alignment can lead to teasing; that it is a focus for parent and child seeking treatment; and that it may be a social disadvantage. But she questions whether social responses, such as negative stereotyping and teasing result in low self-concept or self-esteem. In order to determine children´s self-concept, the children who participated in the UNC trial were asked to fill out a self-concept scale form. The results were that Class II was not associated with low self-concept; that less than 8% of variability in self-concept is explained by morphological features and that early treatment does not on average influence self-concept. To conclude this subtopic Tulloch stated that the UNC trial determined that early Class II treatment is equally effective but not as efficient; that some children do benefit; that there is a need to identify those children most likely to benefit; and that there is a need to offer evidence-based guidelines to help parents and clinicians. The final subtopic that Tulloch presented was the subject of temporary skeletal anchorage devices. She explained that at UNC they started using skeletal anchorage as a part of orthodontic treatment in some patients, beginning in August 2003. Since then, they have used this type of anchorage in 120 patients. She stated that she became convinced that skeletal anchorage had a place in orthodontics after seeing Sherwood´s lecture at the 2002 SAO meeting in Savannah and later published in the AJO/DO. The paper was titled: Closing anterior open bites by intruding molars with titanium mini-plate anchorage. In 2003 she saw an excellent lecture given by Dr. Hugo De Clerck at the EOS meeting. She was greatly impressed by the clinical results shown with the use of mini-plates anchored in the zygoma to achieve distal movement of teeth in non-growing, or non-compliant, Class II patients. Dr. De Clerck was able to distalize maxillary molars from a Class II to a Class I. Tulloch explained that skeletal anchorage is a marvelous way of treating asymmetric cases as well because all the anchorage comes from the skeleton, not from the dentition. She showed the very first case treated in UNC with a temporary skeletal mini-plate as an anchorage device. The patient was a 13 year 7 month old girl, who had a Class I malocclusion with severe dental crowding, and a typical long face syndrome with anterior open bite. The treatment plan was to extract 4 first bicuspids, use a high pull headgear, and use maximum anchorage. The need for 2 jaw surgery was discussed. After 1 year and 4 months of comprehensive orthodontic treatment the patient announced that she did not want orthognathic surgery. Skeletal anchorage was offered as an alternative. The fixation device used was a C Tube developed by Dr. Chung in Korea. It´s a fixation mini-plate which has an oral extension with a small tube that protrudes at the mucogingival level. This tube was used as the attachment. Third molars were extracted and a TPA was placed on maxillary first molars. A mucoperiosteal flap was raised and the mini-plate was placed on the zygomatic buttress. A NiTi coil spring on one side and an elastic thread on the other side were used to intrude and to distalize maxillary molars in order to autorotate the mandible and to correct the anterior open bite. After 16 months of molar intrusion the anterior open bite had closed, lips were now competent and there was no gummy smile because the open bite had closed without extrusion of incisors. Pleasing facial and occlusal changes occurred and a pleasing smile line was achieved. Tulloch stated that what she learned from this first skeletal anchorage case is that you can have absolute anchorage and that you can distalize and intrude molars in non-growing patients. Tulloch commented that skeletal anchorage has allowed UNC to enlarge the envelope of patients they are now able to treat. She explained that these anchorage devices can be loaded up to 400 gms with no problem. Tulloch explained that with skeletal anchorage we have to rethink our mechanics because traditionally it has been based on reciprocal forces. With skeletal anchorage devices reciprocal forces are not needed. For example, one doesn´t need Class II elastics from the lower arch for anchorage in Class II patients. All the anchorage comes from the skeleton and not from the dentition. Tulloch demonstrated that skeletal anchorage can also be used in Class II adolescent patients who do not cooperate with headgear. She showed the successful outcome of a non-compliant adolescent patient treated by en masse retraction with the aid of skeletal anchorage. Tulloch finished her excellent lecture stating the reasons why at UNC they are using mini-plates instead of mini-screws: 1- mini-plates are placed well apical to the roots so one can do en masse retraction and avoid extractions; 2- There is very little risk of root damage; 3- They have a high success rate; 4- They allow varied points of force application.
