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Abstract. Introduction: Posterior functional crossbite is a common malocclusion in children, with 
a prevalence between 7.5-24 %. It has an important impact on facial functions, and may cause 
asymmetries in craniofacial development. Different interventions have been used to correct this 
malocclusion but there is a lack of studies with methodological rigor that support these 
interventions. Planas Direct Tracks (PDT) constitute one of such interventions. They seek to 
reestablish the functional occlusal balance of children through selective grinding, complementing 
this adjustment with composites. Objective: To present the level of scientific evidence available 
on PDT to correct posterior crossbites. Method: A sensitive search was carried out in the main 
databases: Pubmed, BVS Odontology, Cochrane, SciElo and Google academic. The articles were 
selected, duplications removed and critical evaluation of the literature performed classifying the 
studies according to the evidence pyramid. The aim is to point out ways to improve the quality of 
the studies. Results: 32 studies were included. 30 studies were narrative reviews, case reports or 
case series and two were controlled trials. All studies had important biases. No randomized 
controlled trial was found. Conclusion: So far, there are no studies, sufficiently rigorous 
methodology, on Planas direct tracks to correct functional crossbites. 
Keywords: Planas direct tracks, pistas diretas Planas, pista direta Planas, pistas directas de Planas, 
crossbite. 

1. Introduction 

Posterior functional crossbite is characterized by an abnormal buccal, labial or lingual 
relationship of one or more posterior teeth when these are occluded, with top back teeth biting 
down inside the bottom back teeth. It is a common malocclusion that presents with maxillary 
atresy with mandible postural deviation, midline deviation and, frequently, condyle dislocation 
and asymmetric muscular activity in both sides [1-2]. If uncorrected, it can lead to facial 
asymmetry [3]. In addition, it has also been associated with sleep breathing disorders in 
children [4]. 

Crossbite prevalence in children varies from 7,5 % to 24 % in the deciduous and mixed 
dentition [5-11]. The studies show that self-correction is seldon [5-6, 12]. Therefore, many 
interventions have been suggested and are used in daily practice. Most of them are fixed or 
removal braces [13]. 

Randomized Clinical Trials (RCTs) are robust studies to evaluate interventions. The patients 
are randomly allocated to two comparison groups and after follow-up the outcomes in each group 
are evaluated. Care in the design, conduct and results analysis are crucial. Sample size calculation, 
allocation concealment, blind outcome evaluation, and intention-to-treat analysis bring the 
methodological rigor necessary to conclude whether a given intervention is effective or not  
[14-15]. 

Randomization equally divides patients between comparison groups in terms of prognostic 
determinants. There is no researcher control over the decision to assign a patient to one or another 
group. Patients do not participate in this decision as well. For example, a sequence of random 
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numbers in a computer program is an adequate form of randomization. 
RCTs are important to avoid biases (systematic errors) when comparing treatments. Patients 

are similar in all prognostic determinants (age, crossbite characteristics, disease severity and any 
other possible confounder - predictable or not) differing only in what is being tested (with or 
without treatment, for example) [14]. 

Systematic reviews aim to search for randomized clinical trials on interventions in the health 
area. If the studies are homogeneous, the results can be summed up on a meta-analysis. Cochrane 
Systematic review on crossbite treatments, updated in 2021, concluded that quad-helix and 
expansion plates are more beneficial than no treatment for correcting posterior crossbites in 
children aged 7-11 years old [13]. “The remaining evidence was insufficient to draw any robust 
conclusions for the efficacy of posterior crossbite correction” according to such systematic review 
[13]. Planas direct tracks is one of these interventions, created by Pedro Planas and named by 
Wilma Simões, and it has been routinely used in practice since the 70 s [16-17] Fig. 1. 

 
a) Initial 

 
b) Planas direct tracks 

 
c) Follow up – 1 year 

Fig. 1. Planas direct tracks 

The treatment consists of reestablishing occlusal balance through selective grinding 
complemented with the application of composites. It starts by eliminating interferences between 
the centric occlusion position and maximum intercuspation, in general, in the canine area. Such 
interferences shift the mandible to the crossed side. After that, occlusal adjustment seeks to 
equalize the vertical dimensions of both sides, within the child's tolerance limit. Finally, the 
contacts are complemented with composites. 

Planas recommends keeping a minimum vertical dimension on the non-crossed side until the 
mandibular deviation is corrected [16]. After that, the vertical dimension of both sides can be 
equalized. 

The final objective is to obtain balanced contacts both in the position of maximum 
intercuspation, coinciding with centric occlusion, and also in left and right lateral movements, 
without shift or direction changes [18]. It is a simple intervention, performed directly in the mouth, 
requiring no adherence to the treatment. In addition, it can be used earlier, around 4 years of age, 
with an important positive impact on the child's growth and development. Nevertheless, despite 
the routine use in daily practice, there are few studies available on this intervention. 

The objective of this article is to determine the level of scientific evidence available to support 
this intervention in the treatment of posterior functional crossbite. 

2. Method 

2.1. Inclusion criteria 

All studies about Planas direct tracks intervention in the treatment of posterior crossbites in 
children. 
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2.2. Search strategy 

The following search strategy with free terms was developed and conducted until may of 2022, 
on pubmed and adapted for the following databases: lilacs; BBO (Brazilian Bibliography of 
Dentistry); SciELO, The Cochrane library and Google scholar: “Planas direct tracks or pistas 
diretas Planas or pista direta Planas or pistas directas de Planas and crossbite”. The decision not 
to refine the search was based on the expectation to find few specific studies. The objective was 
to make a sensitive search of results.  

2.3. Cross-checking references 

References from original papers and review articles were checked.  

2.4. Method of the review  

The eligibility of all reports identified were assessed by titles and abstracts. After screening 
the studies, the inclusion criteria were applied. All studies related to the Planas direct tracks 
intervention and treatment of functional crossbites were included. 

The studies were classified according to the type of study [15, 19]: 
1. In vitro. 
2. Animal research. 
3. Expert opinion (including narrative review). 
4. Case report or Case series. 
5. Case-control. 
6. Cohort. 
7. Randomized controlled trial. 
8. Systematic review. 
If randomized controlled trials were found, four main quality aspects would be considered on 

the methodological judgements of the trials: 
1. Allocation concealment. 
2. Blind outcome assessment. 
3. Completeness of follow up. 
4. Intention-to-treat analysis. 
Studies would be classified as low, moderate or high risk of bias according to the Cochrane 

Handbook for Systematic review [20]..The main results on the quality of the studies would be 
summarized. 

3. Results 

The results are described in Fig. 2. 
163 studies were potentially eligible, but 32 were included [21-52]. 30 studies were narrative 

reviews, case report or case series and two studies were controlled trials. 
In the first controlled trial [21] the sample consisted of 20 children, 4 to 6 years old, divided 

into two groups, paired up according to age and gender. The group test consisted of 10 functional 
posterior crossbite patients treated with PDT built only in canines and molars and the control group 
consisted of 10 normal occlusion children. These direct tracks were kept for four months and after 
that were removed. The primary outcome was the intercanine and intermolar distance. The author 
concluded that the treatment with PDT was able to give back the normal dimensions of the 
deciduous arch. The uncrossing of the bite was not considered as an outcome. 

The second controlled trial [22] included 11 children, 6-9 years old. All children had functional 
posterior crossbite. The children were aleatory divided into two groups: Group 1: 5 children 
treated with PDT. Group 2: 6 children treated with Quad helix appliance. The author described 
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sample size calculation, signed consent form, ethics committee approval, case severity defined as 
mild or moderate, clear exclusion criteria, such as digital sucking habits. The randomization 
criteria were not described and the proposed outcome was transverse changes in the maxilla. The 
results could not be evaluated due to the withdrawal of 6 patients (more than 50 % of the sample). 

 
Fig. 2. Fluxogram of the included studies 

Both controlled trials had a small number of patients, asymmetric comparison groups, without 
randomization and did not have bite uncrossing as a primary outcome. So, it is not possible to 
conclude effectiveness or efficacy of the direct tracks on crossbite treatment based on these two 
studies. 

The main case series study [23] included 43 children 3-6 years old with functional posterior 
crossbite. All children were treated with PDT and were followed for 91 days. The results indicated 
79 % of success at uncrossing the bites. The author reported that 79,4 % of the children had some 
sucking habit at the beginning of the study and 94,1 % had this deleterious habit ceased at the end 
of the study. In fact, it is an important confounder that can have changed the results. If there was 
a comparison group with randomization, uncontrolled factors would be aleatory divided into the 
two groups, decreasing the chance of bias. Although the study can suggest some efficacy, this 
study does not have a comparison group, nor randomization. So, it is not possible to conclude 
effectiveness or efficacy of the direct tracks on crossbite treatment based on this study. 

No randomized controlled trial was found. 

4. Discussion 

This search did not find any RCT about Planas Direct Tracks. The main biases of the included 
studies are the lack of standardization of outcomes, absence of a control group, absence of 
randomization, absence of sample size calculation and lack of control for confounding factors. 

Other important methodological flaws were found. Functional crossbite characteristics (ex: 
severity, number of teeth involved) and patient age at the time of intervention were not described. 
Relevant outcomes were not adequately defined and/or reported, such as correction of midline 
deviations and the definition of bite uncrossing. The latter is particularly important in the context 
that edge-to-edge bites in teeth with direct tracks may confound this assessment. Specific criteria 
for the outcome of bite uncrossing should be prespecified. 

Detailed description of the method of using the Planas Direct Tracks should also be published 
to standardize the procedure from selective grinding to composites and occlusion readjustment. 
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These are important factors to be standardized. Confounders such as deleterious habits and 
respiratory disorders also need to be controlled. 

So far, there are no RCTs with a rigorous methodology on Planas direct tracks to correct 
functional crossbites. 

Absence of evidence does not mean no effect in crossbite treatment with Planas direct tracks, 
but the absence of well-designed studies. Healthcare treatment decisions should be based on 
available evidence, professional experience and patient consent [19]. 

Jaw Functional Orthopedics is a relatively recent specialty in Brazil (2001) and it is extremely 
important that studies are conducted following international criteria of high quality scientific 
evidence, in order to contribute to the growth of this important specialty. 

5. Implications for future research 

From an evidence-based point of view, randomized controlled trials with rigorous 
methodology should be adopted to elucidate such intervention: 

1. Sample of adequate size based on power calculation; adequate sequence of randomisation 
with allocation concealment (for example sequence of random numbers); blind outcome 
assessment or, if it not possible, independent assessment (for example, researcher who is not 
involved in the trial); completeness of follow-up. If there are dropouts, the analysis should be done 
by intention to treat, and the data described by the author [15].  

2. The diagnostic criteria for crossbite must be standardized, including crossbite characteristics 
such as number of crossbite teeth, severity and age at the time of intervention.  

3. Potential confounders of results such as deleterious habits should be controlled or these 
patients should be excluded.  

4. The primary outcome must be crossbite uncrossed. Outcomes should be standardized, 
including which criteria are considered to assess bite uncrossing, amount of maxillary and 
mandibular growth, stability of correction, follow up, costs, tolerability and the measures to assess 
these outcomes. 

5. Validity and reliability of measurement instruments frequently used such as intermolar and 
intercanine distance measured on plaster casts or cone beam tomography, Planas gnathostatic 
models or Camper plan protractor (or positioner) are required.  

6. The control group can be a non-intervention group until the end of follow-up, being treated 
later. Different interventions can also be compared.  

7. Interactions between crossbite and respiratory disorders or swallow disorders can be 
researched together with another professional in a translational approach within randomized 
clinical trials.  

8. The quality of RCTs can improve if the guideline CONSORT is used [52]. 

6. Conclusions 

The current level of available evidence for the use of Planas direct tracks to correct functional 
crossbite is case series. 

Given that there are not randomized controlled trials to support this intervention, 
recommendations for clinical practice cannot be made based only on the results of the current 
available studies. Randomized controlled trials are needed to elucidate this intervention on 
crossbite treatment. 
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