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Abstract. Sigma is the period of bone remodeling comprised of four phases: activation, 
resorption, the reverse phase and bone formation. Functional orthopedic appliances (FOA) 
provoke external stimuli directly at the application area, and indirectly through therapeutic posture 
change (TPC). The first modifications, which occur approximately 120 days after FOA use, alter 
the servo system through the central comparator, the occlusal comparator, the outer envelope, and 
the dental intercom. These changes are repercussions of the sigma period. The Objective is to 
demonstrate, through photos, the clinical result of the changes of the sigma period from six cases 
and ratify how important they are for the correct development and growth. The methodology 
consisted of comparison of the initial photos (intraoral – front and right/left profiles – and 
extraoral– front and left profile) and after 120 days of a series of six clinical cases of different 
malocclusions and different ages treated with FOA. After the period of 120 days, it is possible to 
observe clinical changes in the occlusal comparator and dental intercommunication that translate 
into improvement of the facial profile and lip sealing observed in the comparison of the photos. 
Keywords: oral physiological phenomena, osteoblasts, bone remodeling, cell migration. 

1. Introduction 

Sigma is the period of bone remodeling comprised of four phases: activation (lasting ten days 
where recruitment, differentiation, proliferation and cell migration occur), resorption (lasting 
twenty-one days), the reverse phase (five days) in which osteoblasts are activated, and bone 
formation, which lasts ninety days [1]. 

 
Fig. 1. Flowchart of the events that comprise the sigma period 

Functional orthopedic appliances (FOA) provoke external stimuli directly at the application 
area, and indirectly through therapeutic posture change (TPC) [2, 3]. 

https://crossmark.crossref.org/dialog/?doi=10.21595/jfocg.2024.24465&domain=pdf&date_stamp=2024-12-31
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The first modifications, which occur approximately 120 days after FOA use, alter the servo 
system through the central comparator, the occlusal comparator, the outer envelope, and the dental 
intercom. These changes are repercussions of the sigma period. 

2. Objective 

To demonstrate, through photos, the clinical result of the changes of the sigma period from six 
cases and ratify how important they are for the correct development and growth. 

3. Methodology  

Comparison of the initial photos (intraoral – front and right/left profiles – and extraoral – front 
and left profile) and after 120 days of a series of six clinical cases of different malocclusions and 
different ages treated with FOA.  

4. Clinical cases  

4.1. Case 1 

M.L.P.P., female, 8 years and 3 months old with distocclusion, incisor protrusion, overbite, 
difficulty in lip sealing, and mouth breathing. After 120 days of treatment, there was an 
improvement in lip sealing, maxillomandibular discrepancy, protrusion of maxillary incisors and 
facial profile. 

 
Fig. 2. Case 1 

4.2. Case 2 

R.R.C., male, fifteen years and seven months old, maxillomandibular atresia, lack of space, 
upper left side anodontics, occlusal imbalance, distocclusion and overbite. After the sigma period, 
better  

4.3. Case 3 

H.F.S., female, five years and three months old with mesial occlusion, anterior crossbite, 
concave profile, and atypical swallowing. After four months of functional orthopedic treatment, 
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there was an improvement in the facial profile and uncrossing of the bite. 

 
Fig. 3. Case 2 

 
Fig. 4. Case 3 

4.4. Case 4 

C.E.S.D., male, five years old, mouth breather, with mesial occlusion, open bite, unilateral 
posterior crossbite (left side), skeletal midline deviation to the left, atypical swallowing, and 
difficulty in lip sealing. After treatment with FOA, there was an improvement in lip sealing and 
oral functions, as well as bite closure and uncrossing. 

4.5. Case 5 

E.H.C.O., seven years and ten months old, male, mouth breather, with mesial occlusion, 
bilateral anterior and posterior crossover, atypical swallowing, and maxillary atresia. After the 
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sigma period, anterior uncrossing, posterior edge to edge, and improvement of the facial profile 
were observed. 

 
Fig. 5. Case 4  

 
Fig. 6. Case 5 

5. Final considerations 

After the period of 120 days, it is possible to observe clinical changes in the occlusal 
comparator and dental intercommunication that translate into improvement of the facial profile 
and lip sealing observed in the comparison of the photos. Reports from the families show clinical 
improvements in oral functions such as chewing and breathing , providing conditions for the full 
development and growth of children treated with FOA. More clinical studies are needed to ratify 
the importance of speed in the treatment of malocclusions with FOA. 
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