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Focused Clinical Question:  What are the key considerations for the 

Interdisciplinary Dentofacial Therapy (IDT) team in the diagnostic process to 

evaluate a patient for Surgically Facilitated Orthodontic Therapy (SFOT)? 

Summary:   Surgically Facilitated Orthodontic Therapy (SFOT) creates a 

demineralized bone matrix and augments dentoalveolar deficiencies in the 

management of dentofacial disharmony malocclusion. Numerous indications and 

contraindications exist which are essential to the periodontal surgeon for proper case 

selection.  A collaboratively focused workup by an IDT team is equally essential. 

Cone beam computed tomography (CBCT) and orthodontic simulation software 

which identifies changes in the dentoalveolar complex influenced by tooth movement 

are critical in providing transparency to the patient and IDT team during the 

treatment planning process. Such transparency can aid the team in assessing goals 

and outcomes that consider and respect foundational dentoalveolar parameters 

while contributing to sustainable outcomes.  

 

Conclusions: The SFOT IDT decision making process is complex, yet full of 

opportunities.  Embracing SFOT IDT with innovative and novel 3D technology can 

optimize conditions leading to long-term outcomes that align with periodontal stability 

as well as patient goals and preferences which permeate beyond the achievement of 

―straightening teeth‖.  Transparency of complex IDT through 3D CBCT and 

orthodontic simulation software engenders ―collaborative accountability‖ and can 

improve patient communication which is critical to developing meaningful and 

essential treatment plans.  
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Background 

Surgically facilitated orthodontic therapy (SFOT) [i.e. periodontally accelerated 

osteogenic (PAOO) and/or corticotomy-assisted orthodontics (CAO)] is most 

identified with Wilcko et al who described the physiologic response to corticotomy 

surgery as a coupled demineralization-remineralization post-surgical bone matrix 

phenomena.1 Recently, systematic and other reviews have reported a consistent 

track record of safety and confirmed the acceleration of tooth movement.2-5 In 

addition, expanded opportunities afforded by SFOT have been published for the 

profession to consider as a part of a broader context of treatment- interdisciplinary 

dentofacial therapy (IDT).6 Mandelaris and DeGroot (2019) have summarized clinical 

guidance and techniques for SFOT in the interdisciplinary setting.7  The impact of 

CBCT on regional anatomy understanding and subsequent treatment possibilities to 

manage diagnoses is a paradigm shift to conventional thinking. Most notably in this 

call for change is the well-published understanding that facial bone thickness in the 

human skeleton is, on average,  <1mm8-12 and that ~66-75% of adult patient seeking 

dental care have some level of malocclusion.13  
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SFOT can optimize dentoalveolar and alveoloskeletal relationships in patients with 

dental and/or skeletal malocclusions. Dentoalveolar refers to the alveolar bone 

volume in relation to the tooth root and is usually described in terms of deficiencies 

(clinically known as dehiscenses or fenestrations).  Alveoloskeletal refers to the 

relationship between the dentoalveolar complex and the skeletal base.6 It is 

described in terms of discrepancies. Skeletal malocclusions are well-known as 

discrepancies between the jaws as measured from craniofacial landmarks such as 

sella-nasion-A point (SNA) or sella-nasion-B point (SNB) from which analyses are 

made based on numeric cephalometric or CBCT data/tracing (i.e. Steiner 

analysis).14-19 While the cephalometric numbers are still important, today‘s IDT 

planning is more predicated on where the teeth and jaws need to be placed in 

relation to the face and airway. This soft-tissue driven paradigm is often described as 

management of dentofacial disharmony malocclusion and seeks to create balance 

and harmony of hard and soft tissue structures.  

 

In the management of malocclusion, many clinical dental signs and symptoms are 

compensatory mechanisms arising from deficiencies in alveolar bone volume, which 

are often inadequate to accommodate a normal adult dentition.  Alveoloskeletal and 

skeletal discrepancies in the maxilla and mandible may compound such deficiencies. 

Dental crowding is perhaps the most obvious clinical manifestation of dentoalveolar 

and arch length deficiencies to which dental compensations (or tooth migration) 

occur to accommodate such conditions.20-22 Because these deficiencies are 

pathologically compensatory, addressing them in orthodontic terms is often referred 

to as decompensation and whereby tooth movement must remain within the alveolar 
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housing, commonly knowns as the ―orthodontic boundary conditions‖ or the 

―orthodontic walls‖.23, 24  

 

These anatomic limitations inherent in normal human anatomy underscores the 

difficultly, complexity, and skill involved in engineering and executing orthodontia so 

as to limit or avoid iatrogenic problems. For instance, decompensation options to 

correct moderate to severe crowding in a Class II malocclusion have historically 

involved expansion orthodontics or extraction-retraction therapy (commonly leading 

orthognathic (OGS) surgery), of which preventative, interceptive or corrective 

mucogingival surgery may or may not be required. Today, the era of digital dentistry 

is helping to address historical 2D treatment planning limitations and may afford 

expanded opportunities for the IDT team. 

 

Effective assessment of how and when to use SFOT requires a diverse and 

collaborative array of specialized clinical expertise.  This evolving cultural dynamic is 

a clarion call for individual clinicians to form IDT teams which prioritize, assign and 

execute therapies by the team member who is best-suited to achieve the outcomes 

needed to manage the core problems of the patient.  This article focuses on how 

collaborative IDT-based treatment planning assesses individual SFOT indications, 

timing and implementation. 

 

Decision Process 

The American Academy of Periodontology has issued best-evidence consensus 

guidelines that classify the use of CBCT imaging as essential for IDT treatment 
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planning involving tooth movement, especially in the skeletally mature patient 

(Mandelaris et al, 201725, 26). Figure 1 presents an overview of clinical examination 

and CBCT imaging steps needed in the diagnostic inquiry of IDT cases. 

Figure 2 presents a workflow/decision tree for SFOT treatment planning, with each 

key IDT member domain highlighting the use of each disciplines unique knowledge, 

training and skillset to offer the highest level of care while working in a contemporary 

team context.  

 

Table 1 presents patterns of dentofacial disharmony/skeletal malocclusion, the 

defining characteristics of each, the treatment planning challenges and opportunities 

offered by SFOT, and the role of SFOT in decompensation management where OGS 

is required. 

 

CBCT three-dimensional (3D) imaging of craniofacial tissues is the foundation of any 

SFOT IDT diagnostic evaluation and an emerging standard of care for complex 

cases involving skeletally mature patients requiring tooth movement.  Precise 

visualization of key structures can identify skeletal asymmetries as well as the 

condition and positon of the temporomandibular joint in the seated condylar position. 

Relationships of the natural dentition to and within the jaws can be precisely 

visualized and evaluated. A CBCT imaging-based crestal and radicular dentoalveolar 

bone-phenotype classification system has been proposed by Mandelaris et al27 

which offers useful IDT-based risk-assessment benchmarks for cases involving tooth 

movement. The radiographic-supporting bone index (RSBI) proposed by Richman28 

offers additional guidance that correlates gingival recession and dentoalveolar 



 

 

This article is protected by copyright. All rights reserved. 

dehiscenses. In addition, CBCT imaging provides critical data regarding airway 

space volume and patency in nasopharyngeal and retroglossal regions, soft palate 

size, hyoid bone position, as well as the location and extent of impact of adenoids 

and tonsils on the airway. This data is not necessarily as easily garnered or 

appreciated with traditional panoramic and/or cephalometric 2D imaging and may not 

allow the IDT team to treatment plan as effectively.  

 

SFOT should be considered when dentoalveolar bone augmentation is required to 

correct dentoalveolar deficiencies during decompensation orthodontia. Because 

SFOT can be considered a periodontal regenerative and dentoalveolar bone 

constructive surgery,29, 30 it conceivably can be performed as a part of phenotype 

modification therapy involving bone grafting (PhMT-b)31 post-orthodontia. This would 

be likely considered in cases where camouflage orthodontia (defined as tooth 

movement to mask an underlying skeletal discrepancy) was carried out and 

periodontal tissue deterioration resulted.  Primary determinants for SFOT surgery 

must include (1) an understanding of dentoalveolar bone volume to justify and 

support safe planned tooth movement; and (2) the skeletal relationship to that 

dentoalveolar bone volume. Any discrepancy between dentoalveolar and 

alveoloskeletal relationship must be quantitatively assessed to avoid moving teeth off 

the skeletal base or outside orthodontic boundary conditions during decompensation 

tooth movement which will subsequently cause iatrogenic periodontal problems.  If 

such a concern is identified, PhMT-b will be required during SFOT to enhance the 

dentoalveolar complex (a dynamic bone structure) to the deficient skeletal base (a 

static bone structure). This is often observed when decompensating the transverse 

maxillary deficiency and/or the Class II division I dentofacial disharmony with 
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proclined lower incisors. (Table 1). In general, once the archform is 

expanded/decompensated and coordinated as best possible with (or without) SFOT, 

the resulting skeletal asymmetry or discrepancy should be managed by OGS.7  

 

One of the misunderstandings of SFOT is that it can correct skeletal problems or is 

used primarily to move teeth fast. SFOT is a first and foremost a dentoalveolar bone 

surgery aimed to correct and augment dentoalveolar deficiencies. A by-product of 

SFOT surgery is accelerated tooth movement resulting from a demineralized bone 

matrix produced from bone injury. While not the primary objective, this opportunity 

should not be marginalized especially when setting up cases for patients who have 

severe obstructive sleep apnea and require life altering OGS. In select 

circumstances, the bone grafting involved may be capable of managing minor 

alveoloskeletal or true skeletal discrepancies by augmenting skeletal landmarks 

used to analyze discrepancies as well as create more bone volume with which teeth 

can be moved into.  However, in general, once decompensation is corrected (teeth 

are aligned / arches coordinated) and the phenotype augmented for optimal 

dentoalveolar bone/periodontal health (when and where indicated), the collaboration 

of an OGS surgeon is required to correct more complex disharmonies and achieve 

more ideal jaw-jaw and jaws-face harmony.7  

 

Another poorly studied and misunderstood subject is the ability of alveolar bone to 

adapt to forces, especially expansion. Studies have demonstrated that slow 

expansion is actually more detrimental to alveolar bone dimensions compared to 

rapid expansion32, and in cases leading to OGS, significant bone loss may result 
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from decompensation movements that can only be appreciated using CBCT imaging 

analysis.33 Profit‘s envelope of discrepancy provides perhaps the most well-accepted 

guidelines to answer the question: ―How far teeth can be moved safely?‖. These 

guidelines speak to conventional orthodontia vs. that of growth modification therapy 

vs. that of OGS capabilities. They do not include guidance related to SFOT 

opportunities or consider published CBCT imaging regional anatomy measurements 

in their guidelines.34, 35 Ferguson et al published on the scope of treatment with 

PAOO and reported that certain tooth movements can be 2x to 3x greater when 

compared to conventional orthodontics.36 However, the published tooth movement 

parameters involving PAOO question biologic reality with dentoalveolar surgery 

involving particulate bone grafting. The extent of tooth movement and need for 

dentoalveolar bone augmentation should be jointly agreed upon by the 

interdisciplinary team (IDT) and is best evaluated with 3D tooth movement simulation 

technology that allows the dentoalveolar bone complex to be scrutinized as to the 

influence of tooth movement on those structures.  

 

Just as important as identifying clear indications for SFOT is clarity of circumstances 

under which SFOT is contraindicated or not required. These include situations when 

systemic health risk assessment is not conducive to elective dentoalveolar surgery, 

patients demonstrating poor plaque control and/or poor patient compliance, when 

hypoxic conditions exist (such as heavy smoking) which negatively influence blood 

supply, when patients are taking anti-resorptive drug therapies predisposing to 

delayed healing or bisphosphonate related osteonecrosis of the jaw (BRONJ), when 

patient expectations are unreasonable (psychologic parameters not conducive to 

elective surgery), or if boundary conditions are adequate and sufficient for safe tooth 
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movement to meet decompensation goals. Table 2 summarizes indications/rationale 

and contraindications for SFOT surgery. 

 

Clinical Scenarios 

Case 1 (Figures 3a-3i) demonstrates a Class II dentofacial disharmony malocclusion 

with severe lower crowding who underwent mandibular SFOT surgery to 

accommodate dental arch correction and expansion. Orthodontic therapy by Iwei 

Huang, DMD, MS (Chicago, IL) 

 

Case 2 (Figures 4a- 4j) demonstrates a Class I dentofacial disharmony malocclusion 

with severe lower crowding and dentoalveolar deficiencies. PhMT-soft tissue was 

performed to convert and prepare the mucoingival environment 12 weeks prior to 

SFOT.  2 weeks prior to SFOT surgery, botox was administered to the mentalis 

muscle to paralyze strain and optimize flap stabilization during initial wound healing. 

Orthodontic treatment by Jinjuan Hao, DDS, PhD (Chicago, IL). 

 

Oral informed consent was granted by the patients for the procedures here and 

photography taken. 
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Discussion 

The eagerness to achieve enhanced patient outcomes through complex and 

demanding SFOT IDT must be balanced by our biologic compass and periodontal 

conscience. With the availability of 3-D imaging technology and orthodontic 

simulation software programs that include the dentoalveolar complex in the 

treatment-planning process, CBCT becomes a foundational pillar for collaborative 

decision making, especially for clinicians providing IDT therapy in the skeletally 

mature patient. Similarly, decision making for orthodontic patients‘ own decision 

making in regard to IDT therapy that is more complex, and includes SFOT and/or 

OGS, can be significantly impaired without 3D CBCT data and orthodontic simulation 

planning software.  Thus, these diagnostic tools are an emerging standard of care for 

IDT involving tooth movement.25 That said, CBCT analysis is not without its risks. 

Notably that of ionizing radiation exposure, despite the low-dose outputs of newer 

CBCT units. Risk-benefit assessment of CBCT-based planning underscores the 

pivotal need for the interpretive expertise of clinicians with the necessary skillsets to 

interpret a diagnostic mix of 3-D and 2-D data proficiently.25   

 

There has never been a more exciting time to be involved in IDT. The future will 

continue to expand with innovative, technology-driven advances that will include 

artificial intelligence, deep learning, block chain cryptography to aid in decision 

making. The importance of an accurate diagnosis will not change. However, the 

manner in which we will respond to that diagnosis may.   SFOT offers patients 

numerous benefits and opportunities, yet has not accumulated the long-term data 

most clinicians need to make reliable conclusions within an individual—and 



 

 

This article is protected by copyright. All rights reserved. 

variable—‗comfort zone‘.  On the other hand, the inability—or unwillingness—to 

embrace measured and cautious change with an open mind may prevent the 

profession from serving our patients to the best of our abilities. 

Conclusions: The SFOT IDT decision making process is complex, yet full of 

opportunities.  Embracing SFOT IDT with innovative and novel 3D technology can 

optimize conditions leading to long-term outcomes that align with periodontal stability 

as well as patient goals and preferences which permeate beyond the achievement of 

―straightening teeth‖.  Transparency of complex IDT through 3D CBCT and 

orthodontic simulation software engenders ―collaborative accountability‖ and can 

improve patient communication which is critical to developing meaningful and 

essential treatment plans.   
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Legends 

Figure 1. Workflow/decision tree for SFOT treatment planning 
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Figure 2. An overview of clinical examination and CBCT imaging steps needed in the diagnostic 

inquiry of IDT cases 
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Figures 3a Case 1 Class II malocclusion with severe crowding and dentoalveolar deficiencies. Pre Op 

3D CBCT regional anatomy presentation. 

Figure 3b. Orthodontic simulation of malocclusion correction by dental arch expansion. Note 

dentoalveolar deficiencies that do not allow conventional orthodontia to place teeth in such a 

position outside the orthodontic walls. 

Figure 3c. Orthodontic simulation of before and after arch forms planned to correct malocclusion  

 

Figure 3d. Flap surgery with corticotomies and dentoalveolar decortication performed 

Figure 3e. Particulate bone grafting to accommodate dental arch expansion and enhance 

orthodontic boundary conditions. 

 

Figure 3f. Stabilized collagen membrane placement for wound stabilization and graft containment 

 

Figure 3g. Sutures. Esthetic crown enhancement performed in the maxillary arch 

 

Figure 3h and 3i.  2 months post SFOT. Note interincisal angle relationship produced through buccal 

root torque. Tooth movement is occurring through lingual orthodontia (Incognito™)  
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Figure 4a-c Class I malocclusion with severe crowding and dentoalveolar deficiencies. Initial exam 

Frontal, Lateral aspect demonstrating iatrogenic attachment loss secondary to tooth movement, 

occlusal view. Expansion is attempted but exceeding anatomic boundary conditions and risking tooth 

loss. 

 

Figure 4d. 12 weeks following cessation of orthodontic tooth movement and PhMT-soft tissue via 

autogenous free gingival graft (FGG) surgery to set up environment to support SFOT. 

 

Figure 4e. SFOT surgery 2 weeks post botox of mentalis muscle to relieve strain and optimize flap 

closure. Corticotomies and dentoalveolar decortication performed. Note dehiscenses remain and 

dentoalveolar deficiencies despite impression soft tissue outcome as a result of FGG surgery. 

 

Figure 4f. Particulate bone grafting to accommodate dental arch expansion and enhance orthodontic 

boundary conditions. 

 

Figure 4g. Stabilized collagen membrane for wound stabilization and graft containment 

 

Figure 4h. Sutures and passive wound closure 

 

Figure 4i and 4j.  4 months post SFOT. Non extraction orthodontia nearly complete. Note significant 

phenotype modification through soft and hard tissue surgery. Expansion orthodontia is 

accommodated and tooth prognosis is now excellent. 
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TABLE 1 Patterns of Facial Disharmony/Skeletal Malocclusion and Benefit from Periodontal-

Orthodontic Therapy Involving Corticotomy and Dentoalveolar Bone Augmentation (i.e., 

SFOT/PAOO) 

 

Malocclusion 

Anatomic 

Description 

Defining 

Characteristics 

Treatment Planning 

Challenges and 

Opportunities 

Treatment Options 

Using SFOT Prior to OGS 

Transverse 

maxillary 

deficiency 

Highly prevalent 

malocclusion case 

type 

Usually presents 

with excess curve of 

Wilson 

Typical correction 

involves SARPE, 

which decreases 

buccal alveolar bone 

SFOT/PAOO allows more 

optimal decompensation & 

correction of excess curve of 

Wilson as well as idealizes 

axial inclination of teeth by 

augmenting buccal alveolar 

bone. 

Skeletal movement needed 

with OGS may become 

purely expansion with 

improved decompensation 

(if possible). 

SFOT/PAOO to expand & 

increase buccal alveolar 

boundary conditions 

(i.e., orthondontic walls) 

laterally, allowing 

decompensation to 

occur through buccal 

root torque. 

LeFort I osteotomy OGS 

may reduce the need for 

tipping to optimize 

posterior articulation.  

Skeletal Class II, 

division 2 

dentofacial 

disharmony 

malocclusion with 

severely upright 

or retroclined 

maxillary incisors 

Notoriously difficult 

cases to 

decompensate due 

to thick crestal bone 

May require 20 

degrees of torque, 

exceeding 

orthodontic 

capabilities 

The use of SFOT/PAOO 

induces RAP, which can help 

achieve more ideal 

decompensation for the 

orthodontist because the 

teeth move in a 

demineralized bone matrix, 

which facilitates movement, 

may improve the 

predictability of tooth 

movement, & decreases 

treatment time. 

SFOT/PAOO to induce 

RAP & allow 

decompensation to 

occur in a demineralized 

bone matrix while 

augmenting the 

dentoalveolar bone 

complex. 

OGS thereafter to align 

skeletal discrepancies 

once decompensation is 

corrected & inter/intra-

arch dimensions are 

aligned for such 
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correction. 

Skeletal Class II or 

III dentofacial 

disharmony 

malocclusion with 

maxillary incisor 

proclination 

requiring labial 

root torque 

Crown is in a 

relatively good 

position 

Root position is 

unfavorable & 

requires movement 

Dentoalveolar bone 

volume is limited to 

accomplish ideal 

decompensation 

Proclination requires labial 

root torque while holding 

incisor crown position 

Risk is pushing roots out of 

the alveolar bone and 

exceeding the alveolar 

boundary conditions (i.e., 

orthodontic walls). 

Conventional correction may 

include extraction and/or 

skeletal anchorage for 

maximum space closure. 

Conventional correction 

necessitates increasing a 

negative overjet and a larger 

skeletal correction. 

If OGS is needed, one-jaw 

surgery may now become a 

double-jaw procedure. 

SFOT/PAOO to develop 

dentoalveolar bone & 

augment/enhance 

alveolar boundary 

conditions (i.e., 

orthodontic walls), 

facilitating tooth 

movement & expanding 

tooth movement 

capabilities. 

Skeletal Class III 

dentofacial 

disharmony 

malocclusion 

cases with 

protrusive and 

retroclined 

mandibular 

incisors 

Very limited alveolar 

bone to move teeth 

safely 

“Teeth on a 

pedestal” 

presentation on 

CBCT cross 

section/sagittal view 

Decompensation of 

mandibular incisor position 

is impossible with labial 

crown torque as it can 

create dehiscences & 

periodontal problems. 

Conventional OGS therapy 

includes anteroposterior 

reduction genioplasty, which 

may not look favorable & 

does not correct the 

dentoalveolar bone 

deficiency/volume etiologic 

problem 

SFOT/PAOO to provide 

dentoalveolar bone & 

alveoloskeletal bone 

augmentation & to allow 

proclination of 

mandibular incisors to 

occur 

Skeletal Class II 

dentofacial 

disharmony 

malocclusions 

with mandibular 

Severely proclined 

mandibular incisors 

requiring 

decompensation for 

future OGS 

Typical plan: extract and 

decompensate for OGS. 

Not an ideal plan when 

patient has an ideal 

Holdaway ratio or no 

SFOT/PAOO to enhance 

orthodontic 

decompensation & apply 

labial root torque and 

place roots in bone for 
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incisor 

proclination 

needing labial 

root torque 

Limited 

dentoalveolar bone 

to accomplish labial 

root torque 

movement while 

allowing roots of 

teeth to be placed in 

bone 

additional overjet is needed 

for desired skeletal 

correction. 

If the patient has obstructive 

sleep apnea, this condition 

might become worse before 

becoming better. 

decompensation. 

OGS thereafter to 

correct skeletal 

discrepancy 
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