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ABSTRACT 

The conventional approach for 

orthognathic surgery, still valid today and 

widely adopted, begins with an orthodontic, 

preparatory stage. This stage is the most 

criticized and the most difficult for the 

patients, presenting significant disadvantages: 

long treatment duration, aesthetic harm by 

increasing facial disharmony, functional 

impairment and a constant background 

marked by painful phenomena caused by 

dental movements. In striking contrast, the 

patient’s major motivation relies on aesthetic 

benefit, including multiple psychological and 

social dimensions, all converging towards 

quality of life improvement. The need to 

optimally solve these challenges and to focus 

on patient’s chief complaint has given rise to a 

new approach which modifies the 

conventional protocol by carrying out the 

surgery before orthodontic treatment - 
“Surgery First Approach”. 

INTRODUCTION 

Orthognathic surgery has become a 

standard in maxillofacial care services, 

improving the masticatory, phonetic and 

respiratory functions, as well as the facial 

aesthetics. The treatment also provides an 

important improvement in quality of life, 

requesting a multidisciplinary approach, 

involving orthodontists, maxillofacial 

surgeons, dietitians, psychologists and 

physiotherapists (Hadi, 2019). Since the first 

orthognathic surgery, performed by Hulllihen 

in 1848, various techniques have been 

developed, revolutionizing the therapeutic 

possibilities for severe malocclusions, 

impossible to be corrected only by orthodontic 

treatments (Aziz, 2004). 

Until 1960, orthognathic surgeries 

were performed without a preliminary 

orthodontic stage and were mainly addressed 

to skeletal Class III malocclusions. In the 

1960s, Obwegesser drafted the protocol for 

the surgical correction of skeletal anomalies: 

the use of bilateral sagittal splitting ramus 

osteotomy of the mandible and Le Fort 1 

osteotomy of the maxillary (Proffit, 2015). 

The pre-surgical orthodontic stage was 

introduced by Converse and Horowitz in 

1969, in order to prevent the interference of 

dental malposition with surgical movements, 

and since 1976, Worms has extended the 

concept of "orthodontics first" to all surgical 

cases, becoming a long term standard 

procedure in orthognathic surgery ( Zeitoun, 

2017). 

 

Challenges related to the conventional 

orthognathic surgery  

The most critical aspect in 

conventional approach is the long treatment 

duration, especially of the pre-surgical stage 

(Shah, 2017). In a 5-year study, O'Brien 
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shows that the progress of pre-surgical 

orthodontic treatment was much slower than it 

was conventionally known, the average period 

of 2 years being underestimated (O'Brien, 

2009 ), according to the results achieved by 

Luther, which shows an average duration of 

17 months, but longer than estimated at the 

beginning of treatment (Luther, 2003). Other 

issues related to the initial orthodontic stage 

include gingival recession or hyperplasia, 

dental caries, root resorption, deterioration in 

occlusal, masticatory, and speech functions, as 

well as the psychological issues arising from 

the delay in solving the patient’s chief 

complaint (Mahmood, 2018). 

In the foreground of disadvantages lies 

the worsening of the facial aspect following 

the tooth decompensations. Considering that 

the main motivation of the patients is the 

aesthetic one, the long pre-surgical preparation 

interferes with their expectations and 

compliance with the treatment (Kim, 2012). 

Overall, the quality of life is negatively 

influenced during the pre-surgical orthodontic 

treatment stage. (Yi, 2019).  

 

 

The “Surgery First Approach” 

The limitations related to conventional 

orthognathic surgery have given rise to a new 

current, “Surgery First Approach”. In 1988, 

Behrman introduced the concept of "surgery 

first and orthodontics second" aiming to 

optimally and early meet the social, economic 

and psychological needs of the adult patient, 

stating that the procedure facilitates the 

necessary dental movements and reduces the 

total treatment duration (Zeitoun, 2017). In 

1991, Brachvogel proposed this approach in 

order to reduce some of the disadvantages of 

pre-surgical orthodontic treatment, mentioning 

the following advantages: 1. Orthodontic 

movements do not interfere with the 

compensatory biological response; 2. Dental 

movements refer to an already corrected 

skeletal pattern; 3. Certain surgical relapses 

can be controlled during treatment 

(Brachvogel, 1991, after Kim, 2012). In 2007, 

Dr. Bell and his colleagues from the 

University of Southwest Texas Medical 

Center held a symposium entitled "Changing 

the Paradigm in Orthognathic Surgery." They 

state that many skeletal anomalies remain 

untreated or are ineffectively treated over a 

long period of time by procedures that are too 

invasive, complicated, expensive and 

unpredictable, causing discomfort to patients, 

root resorption and periodontal disease. The 

paradigm shift in orthognathic surgery and 

orthodontics is based on the technological 

progress that provides optimal conditions for 

accelerating treatment, improving the quality 

of services and implicitly the patient’s quality 

of life. One of the topics discussed was the 

existence of clinical and biological data for the 

use of the “surgery first” technique in order to 

accelerate the orthodontic movements 

following the surgery. (Bell, 2011). 

 

Indications of the “surgery first approach”  

Surgery first approach can be applied 

in various clinical situations depending on the 

characteristics of the malocclusion and of the 

skeletal anomaly, but to be chosen are the 

cases with minimal discrepancies in the 

sagittal, transversal and vertical plan. The 

ideal clinical situations concern: in the sagittal 

plan, the slight pro- or retroclination of the 

incisors; in transversal plan, the absence of 

crossbite or collapsed bite; in vertical plan, a 

mild curve of Spee, absence of deep or open 

bite (Gandedkar, 2016). Although addressed 

to both Class II and Class III anomalies, most 

of the cases treated with this approach were 

those from Class III which met the criteria 

listed above. A possible explanation would be 

the aesthetic damage more emphasized, 

reflected on the soft tissues. At the same time, 

Class III patients frequently present dental 

compensations with a retroclination of the 

mandibular frontal teeth. The radiographic 

examination shows a minimal bone coverage 

of dental roots at this level and a high 

frequency of periodontal disease in adults. In 

this context, the total decompensation 

proposed by the traditional approach is 
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biologically risky and time consuming. 

(Hernandez-Alfaro, 2017). 

Class II skeletal anomalies can often 

be masked by an anterior displacement of the 

mandible, but the equivalent movement, 

backwards, in case of Class III malocclusion, 

is physically impossible, which justifies the 

preference of the latter for "surgery first 

approach".  

Also, patients prefer minimal duration 

or even the removal of pre-surgical treatment 

due to the significant social impact of 

worsening the facial profile during the 

decompensation orthodontic stage. (Chow, 

2017).  

 

The advantages of the surgery first 

approach   

The surgery first approach has several 

biological and psycho-social advantages over 

the conventional one. Patients who benefit 

from orthognathic treatment, especially those 

with severe malposition of the anterior teeth 

(crowding of frontal teeth, diastemas, 

pronounced overjet) present at the orthodontic 

examination mainly with aesthetic complaints 

that have a strong negative impact on their life 

quality, both emotionally and socially 

(Dimberg, 2015). Through this approach the 

major aesthetic issues are addressed from the 

beginning of the treatment, and the results 

concerning occlusion and treatment stability 

are like those achieved through the 

conventional approach (Huang, 2014). 

The total duration of treatment in the 

surgery first approach is significantly shorter 

compared to the conventional orthognathic 

surgery (Luther, 2003; Liou, 2011; Uribe, 

2015; Gil, 2017; Eslamipour, 2017;). The pre-

surgical orthodontic stage is the longest of the 

entire treatment, its removal causing the 

treatment to be shortened with 1 year or more 

(Liou, 2011; Huang, 2014). The decrease in 

the treatment duration is based on two major 

factors: correction of the skeletal and soft 

tissues imbalance before the initiation of 

dental movements and the "regional 

acceleratory phenomenon" (RAP). This 

phenomenon, first described by Frost in 1993, 

represents a complex physiological process 

that involves a rapid remodeling and a 

regional decrease of bone density that occurs 

immediately after surgery, providing a 

favorable context for dental movements 

(Aristizabal, 2015). In the surgery first 

technique, this period of intense metabolic 

activity provides the opportunity to streamline 

the orthodontic treatment. In order to quantify 

the metabolic rate and the time slot during 

which it is maintained at high values, the by-

products of bone metabolism have been 

measured in patients’ blood following surgery 

stage. Two markers of bone metabolism were 

studied: alkaline phosphatase, associated with 

osteoblastic activity and the C-terminal 

telopeptide of type 1 collagen, by-product of 

bone osteoclastic activity. The results showed 

an intensification of osteoclastic activity and 

dentoalveolar metabolism for 3-4 months 

following orthognathic surgery (Liou 2011). 

Without being a phenomenon of the surgery 

first approach, this context favorable to 

orthodontic movements can be exploited in 

order to facilitate the decompensation process 

after surgery. 

Although the occlusion instability is a 

major challenge in the treatment planning, the 

stability of the postsurgical results is 

comparable to the one achieved through the 

conventional approach in all three plans. 

Comparing the dental changes in transverse 

plan within the surgical-orthodontic treatments 

performed with surgery first and conventional 

approach, Wang shows similar results, one 

after surgery (Wang, 2010). Similar results 

have also been reported in studies that 

assessed vertical and sagittal stability 

comparatively (Huang, 2014). 

These factors lead to increased patient 

satisfaction, from the beginning of treatment 

and compliance throughout the post-surgical 

orthodontic stage. (Hernández-Alfaro, 2011, 

2014). 

 

Disadvantages and potential issues 
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Along with the rigor imposed in the 

stages of diagnosis and therapeutic planning, 

in the foreground of disadvantages lies the 

prediction of the final occlusion. In many 

cases the maxillary and mandibular models 

cannot be placed in an ideal occlusion due to 

multiple dental interferences. Thus, an 

imprecise or difficult to achieve planning will 

compromise the result. Even in situations 

where the final occlusion has been accurately 

planned, the surgical procedure must be 

performed very meticulously, as the slightest 

deviation can compromise the result. Cases 

requiring dental extraction are also difficult to 

plan with the surgery first approach. Thus, the 

selection of cases has a fundamental 

significance. The planning process is long, 

compared to the short treatment time (Faber, 

2018). Other disadvantages are related to 

orthodontic procedures prior to surgery due to 

difficulty and time consumption (Kim,2012).  

 

Considerations regarding the treatment 

plan 

Careful planning of treatment is the 

key to success in any orthognathic surgery, 

especially when this is the initial stage of the 

treatment. Orthodontic planning based on pre-

operative models should provide a relatively 

stable occlusion during surgery. Dental 

decompensations in normal position and 

angulation will be performed after the surgical 

stage, therefore the transitional occlusion 

should allow the dental movements after 

surgery, as planned. Since the incisors cannot 

be used as a guide to predict the final 

occlusion, in planning the transitional 

occlusion the reference is given by the molar 

relationship. The inclination of the upper 

incisors is an important criterion to assess the 

need for extractions. In case of an accentuated 

proclined upper incisors, extractions are 

considered to allow postsurgical retraction. 

Usually, extractions are chosen if the angle 

between the upper incisors’ axis and the 

occlusion plan is less than 53-55 degrees. 

(Liao et al. 2010). The transitional occlusion 

must be stable enough to allow predictable 

skeletal movement, requiring at least three-

point contact between the upper and lower 

models, otherwise it would be advisable to 

initiate a preparatory orthodontic treatment to 

eliminate some interferences (Kim, 2012). In 

sagittal plane, cases presenting minimal or 

moderate crowding cases require a positive 

overjet or an occlusion with three-point 

contact: one at the anterior teeth and two at the 

posterior bilateral molars for cases presenting 

severe crowding or proclined/retroclined 

anterior teeth should be considered a two-

point contact of bilateral molars.  In transverse 

plane: intercanine and intermolar width is 

preserved and crossbite not more than one 

buccal cusp width of maxillary molar. In 

vertical plane, for hypodivergent skeletal 

pattern: edge-to-edge anterior teeth and no 

occlusion in the posterior, so the posterior 

teeth can be extruded post-surgically and for 

hyperdivergent skeletal pattern with anterior 

open bite: positive overjet with clockwise 

rotation of maxilla and anticlockwise rotation 

of mandible to avoid relapse of open bite 

(Chng,2019). 

Another challenge in the surgery first 

approach consists in the transversal 

discrepancies, such gaps being often observed 

when placing the models into occlusion. Other 

goals of the therapeutic planning target the 

coincidence or a minimum deviation of the 

median lines and achieving a proper overjet 

bilaterally. Depending on the degree of 

discrepancy between the two arches, the 

orthodontist may choose either segmental 

osteotomies, in severe cases, or postsurgical 

correction, by arch coordination and elastics 

(Kim, 2012). 

Currently, we are witnessing a 

continuous changing and expansion of the 

indications for the surgery first approach due 

to technological progress. 

Usually patients presenting vertical 

problems or severe proclined/retroclined 

incisors are not the selected cases for surgery 

first approach because of the difficulty of 

predicting the final occlusion. On the other 
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hand, the conventional approach in these cases 

encounters difficulties related to severe 

periodontal problems, root resorption bone 

dehiscence and time limitation. The solution 

for these problems was offered by introducing 

“inferior subapical osteotomy”, to surgically 

decompensate the retroclined mandibular 

incisors in surgery first approach. This 

technique significantly reduces the total 

treatment time, facilitates tooth movements, 

presents a low rate of potential complications 

and a good long-term stability (Hernandez- 

Alfaro, 2017). 

Facial asymmetry, transverse arch 

discrepancy or open bite are among the main 

contraindications of the surgery first approach 

technique. However, some studies show that 

surgery first approach could be successfully 

applied to the cases with severe facial 

asymmetry (Guo, 2018; Jeyaraj, 2019; 

Watanabe, 2019). Facial asymmetry, even 

mild or severe, it significantly affects patients’ 

esthetics and occlusion and its correction is a 

major challenge for orthognathic surgery 

treatment. Skeletal asymmetry might involve a 

single basal bone; however, the antagonist 

basal bone is often affected, associating 

changes in structure. Therefore, it is 

imperative to evaluate which structures are 

affected and the magnitude of the asymmetry 

in order to achieve a correct diagnosis and 

further a proper treatment plan (Thiesen, 

2015). The most common methods to assess 

the midline discrepancy are landmark-based 

asymmetry assessment using specific 

landmarks such and model mirroring in 

midsagittal plane, which involve 

superimposing the unaffected side on the 

asymmetrical side. Orthognathic treatment 

often involves bimaxillary surgery, such as Le 

Fort 1 maxillary osteotomy and bilateral 

sagittal split osteotomy of mandible to correct 

the rotation, also associating genioplasty 

and/or teeth extraction to correct the teeth 

proclination and crowding (Chng,2019) 

In vertical discrepancies, lower jaw 

segmental osteotomy can successfully replace 

orthodontic treatment for the correction of 

curve of Spee. In the transverse plane, a 

narrow maxilla can be corrected by maxillary 

osteotomy or by surgically assisted rapid 

palatal expansion (SARPE), both techniques 

supporting surgery first approach. SARPE 

could be used for arch coordination in cases 

presenting severely collapsed maxillary arch, 

avoiding bone dehiscence and root resorption. 

As an alternative, multiple-piece maxillary 

osteotomy can be used with minimal damage 

to the periodontium (Morgan, 2001; 

Gandedkar, 2018). 

Although the surgery first approach 

was for a long time reserved for the treatment 

of skeletal Class III malocclusion a rigorous 

planning allows successful treatment also for 

Class I and Class II malocclusions 

For skeletal Class I cases, which 

usually present an important sagittal 

discrepancy, either in a bimaxillary protrusion 

or a retrusion relationship, the basic principle 

for a successful treatment is controlling the 

maxillary occlusal plane. This consideration 

can be respected using LeFort I maxillary 

osteotomy and bilateral sagittal split 

osteotomy or anterior segmental osteotomy of 

the mandible. Other important aspects concern 

the extent of surgical movement in order to 

correct sagittal discrepancy and the amount of 

extraction space especially created when it is 

intended anterior segmental osteotomy 

surgery. 

For Class II malocclusion, it can be 

using mandibular advancement, maxillary 

differential impaction, or a combination to 

obtain a counterclockwise rotation of the 

maxillo-mandibular complex. A successful 

treatment plan requires to diagnose the type of 

skeletal Class II malocclusion and distinguish 
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whether the skeletal Class II pattern it is 

determined from a single entity such as 

mandible / maxilla or both and if the teeth 

positioning has any involvement (Chng,2019). 

 

CONCLUSIONS 

The modern possibilities of the 

orthodontic surgical treatments, such as the 

rigid fixation, the virtual therapeutic planning, 

electronic imaging and interdisciplinary 

electronic communication, as well as the 

treatments orientation towards efficiency, by 

minimizing the duration and the discomfort of 

the patients, has led to a paradigm shift in the 

orthognathic surgery by implementing the 

surgical stage as the first step of the treatment 

- "surgery first approach ”(Bell, 2011) The 

concept underlying this approach is 

represented by the removal of the pre-surgical 

orthodontic stage and the aesthetic 

disharmony caused by the dental and skeletal 

anomaly. The most important consideration in 

choosing this technique lies in the complexity 

of the approach which requires the close 

collaboration of an experienced team, able to 

anticipate all the dental and skeletal 

movements throughout the entire treatment. 

(Faber, 2018).  
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