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ABSTRACT: 

 The conventional approach towards treatment of a skeletal facial deformity starts 
with pre-surgical orthodontic treatment, followed by orthognathic surgery and eventually, 
post-surgical orthodontics. Pre-surgical orthodontics, though considered essential for 
adequate and stable surgical outcome, involves varied amount of time and temporary 
worsening of the facial esthetics, which proves to be a discouragement for many patients. 
Advancement in surgical techniques coupled with increase in number of patients seeking 
orthognathic surgery, a new treatment approach called as SURGERY FIRST (SFA), followed by 
orthodontic treatment has become very common. This approach, with its lesser treatment 
time and adequate effectiveness, has gained popularity in recent times. 
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INTRODUCTION: 

 Skeletal deformities require surgical 

intervention for correction of both form 

and function. The classic approach involves 

an initial phase of pre-surgical orthodontics 

which includes leveling and aligning the 

arches, relieving crowding, creating proper 

inclination of incisors (decompensation), 

coordinating upper and lower arches and 

removing occlusal interference.[1] It is 

believed that non- decompensation of 

dentition prior to surgery affects the 

surgical outcome as well as stability. The 

average time taken is 6 months to 2 years 

to create an ideal pre-surgical occlusion.[2,3] 

Apart from being the longest period of the 

whole treatment, pre-surgical orthodontics 

can also cause aggravation of dental caries 

and periodontal problems, worsening 

occlusal function and deteriorating facial 

esthetics, especially in class III patients.[1,2] 

Orthognathic surgery was first performed 

by Hullihen in 1848. Since then, many new 

techniques and advancements have been 

introduced in the field of orthognathic 

surgery. As shown by Kondo and Aoba, the 

limits of orthodontic treatment alone to 

severe malocclusions are broadening, but 

the underlying skeletal imbalances 

remain.[4,5] The shortcomings associated 

with this traditional approach has given rise 

to a new concept called SURGERY FIRST 

orthognathics. 

This concept was introduced by 

Brachovogel in 1991, with the goal of 

reducing some of the disadvantages and 
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inconveniences of pre-surgical 

orthodontics. He claimed that during post-

surgical orthodontics, dental movement can 

be achieved on corrected skeletal base 

without interfering with the compensatory 

biological response, thereby minimizing 

relapse after treatment.[6] In recent times, 

this novel treatment concept is being 

followed widely in USA, Korea, Japan, and 

Taiwan.  

SURGERY FIRST APPROACH 

Skeletal anchorage forms the basis of this 

technique. It involves using titanium 

miniplates for rigid fixation of bony 

segments that helps to direct orthodontic 

forces for three dimensional movements in 

adult patients. The reduced treatment time 

has been a major factor in success of the 

surgery first approach. It has been shown 

that orthodontic treatment time decreases 

by using alveolar osteotomy procedures.[7,8] 

This can be attributed to increased cortical 

bone porosity after mechanical alteration of 

bone, resulting in decreased resistance to 

tooth movement. It has been shown that 

during the healing process after 

orthognathic surgery, there is an increase in 

blood flow above the pre-surgical levels.[9] 

The increase in blood flow facilitates the 

healing process and stimulates bone 

turnover which can potentially speed up 

orthodontic tooth movement. 

Surgery first approach is a complicated 

technique that requires teamwork and 

cooperation between an experienced 

orthodontist and orthognathic surgeon. 

Prediction of the desired final occlusion is a 

very difficult task. Also, the surgeon must 

be able to arrange the skeletal components 

to match the predicted skeletal positions 

and occlusion precisely. Therefore, precise 

diagnosis and treatment planning is of 

utmost importance while employing this 

approach. The advent of computer assisted 

surgical simulation and advanced computed 

tomography techniques have greatly 

contributed to the success of this 

technique.[10] 

INDICATIONS 

A variety of cases can be treated under this 

approach. Though, certain criterias make it 

easy to follow this approach.[11] They are : 

- Mild to moderate crowding 

- normal to mild proclination / 

retroclination of upper and lower 

incisors, 

- minimal transverse discrepancies 

- nearly flat curve of spee 

- Class III skeletal malocclusions (as 

they show greater soft tissue 

imbalance in comparison to class II ) 

ADVANTAGES OF SURGERY FIRST CONCEPT 

1. Patients undergoing orthognathic 

surgery often complain of poor 

aesthetics. During conventional three 

stage approach of orthognathic 

surgery, the facial appearance worsens 

during decompensation and 

improvement in facial aesthetics occurs 

during the end of the treatment. 

Whereas, in the surgery first approach, 

this complaint can be addressed during 

the initial part of treatment by 

eliminating the unsightly pre-surgical 
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profile; thereby, enhancing patient 

compliance and satisfaction. 

2. Surgery first approach shortens the 

treatment time. Treatment times as 

short as seven months have been 

reported in the literature. [12] The pre-

surgical orthodontic phase in 

conventional three-step orthognathic 

surgery cases is the most time 

consuming step. Bypassing this step 

results in an overall shortened 

treatment time to 1 to 1.5 years or 

less.[11] 

3. There is immediate correction of soft 

tissue and skeletal disturbance in 

surgery first approach. In conventional 

approach, the orthodontist tries to 

bring about a pre-surgical stable 

occlusion which is against the skeletal 

and soft tissue structures present and 

then surgery is done to correct skeletal 

and soft tissue imbalance. This leads to 

greater chances of relapse post-

treatment. In surgery first approach, 

this factor is eliminated as occlusion is 

achieved post surgically.[13] 

4. Improved cooperation of the patient 

during orthodontic treatment, 

SHORTENED TREATMENT DURATION IN 

SURGERY FIRST ORTHOGNATHICS: 

REGIONAL ACCELERATORY PHRNOMENON 

(RAP) 

First described by Frost in 1993, RAP is seen 

both in conventional orthognathics as well 

as surgery first orthognathics. Post-surgery, 

bone remodelling around the healing tissue 

facilitates the healing process. This period 

of accelerated activity can be utilized by the 

orthodontist to maximize tooth movement. 

After osteotomy, this period of rapid 

metabolic activity can be managed to bring 

about optimum dento-alveolar movement 

and decompensation unlike the traditional 

approach where, initially time consuming 

decompensation is achieved prior to 

surgery. This way RAP can be used when it 

is most needed and can be maximally 

utilised. Alkaline phosphatase (ALP) and 

C‑terminal telopeptide of type I collagen 

(ICTP) are two bone markers which have 

been studied using 22 patients of SFA. The 

former is associated with osteoblastic 

activity while the latter is a by‑product of 

osteoclastic breakdown of bone. The results 

of such study show that orthognathic 

surgery triggers 3–4 months of higher 

osteoclastic activities and metabolic 

changes in the dentoalveolus.[11] 

TREATMENT PLANNING GUIDELINES 

Correct diagnosis and treatment planning 

dictates the success of orthognathic surgery 

especially in surgery first approach, where 

multiple treatment planning considerations 

are taken into account. Following points 

should be considered: 

- One week prior to orthognathic 

surgery, upper and lower dentitions 

are bonded and banded. Literature 

varies on pre-surgical placement of 

arch wire. Case reports by Chung et 

al.[14] favour placement of NITI arch 

wires, while Nanda et al. suggest 

placement of NITI wire after soft 

tissue closure followed by stainless 

steel wires after 2 weeks.[12]  

Orthodontic arch wires are placed 
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1‑week to 1‑month postoperatively 

for the alignment, whereas the 

osteotomized jaw bones are held 

steadily by the rigid fixation. 

- Model surgery is performed by 

mounting the maxilla and mandible 

using molar relationship to achieve 

INTENDED TRANSITIONAL 

OCCLUSION (ITM). The ITM must be 

stable enough to allow predictable 

splint fabrication and skeletal 

movement.15 For e.g.: In a Class III 

skeletal malocclusion after surgery, a 

Class I or II malocclusion with the 

characteristic dental compensations 

of a Class III malocclusion is 

established. The decompensation of 

the teeth is performed following 

surgery. 

- Inclination of incisors determines the 

need of possible extractions. If upper 

incisors to occlusal plane angulation 

is less than 530-550 , then extractions 

must be considered.[11]  

- Transverse dimensions must to be 

maintained. Midlines should be 

coincident and optimal buccal overjet 

should be achieved. 

PROTOCOL VARIATIONS 

The protocol for treatment varies according 

to the orthodontist and orthognathic 

surgeon. Though the sequence of 

treatment remains the same but different 

clinicians follow their customized 

preferences in preparing the patient for 

surgery, performing the surgery and 

starting the orthodontic treatment. Various 

Protocols followed around the world are 

summarized in table 1. 

TABLE 1 

PROTOCOL VARIATION 

Pre-surgical Arch Wires Passive stainless steel wires, NITI wires, no wires 

Bracket size 0.022 brackets, 0.018 brackets, no brackets ( wire directly 
bonded on the teeth) 

Splints Only during surgery, 2-4 weeks after surgery, no splints 

Post-surgical Orthodontics After 1 month, after 5-7 weeks 

 

SKELETAL ANCHORAGE IN SURGERY FIRST 

APPROACH 

The success of SFA lies in meticulous 

treatment planning and collaboration 

between Orthodontist and Orthognathic 

surgeon. Skeletal anchorage forms the 

backbone of SFA. It not only helps as a back 

–up for orthodontist during post - surgical 

orthodontic phase, but also, provides three-

dimensional control for postsurgical 

correction of any relapse tendencies or 

slight discrepancies between the planned 

and actual surgical outcomes. It varies from 
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mini implants to titanium miniplates which 

are placed during surgery. 

DRAWBACKS OF SURGERY FIRST 

APPROACH 

- Prediction of final occlusion is tough 

due to dental interferences. 

- Requires experienced orthognathic 

surgeon and orthodontist as any 

minor surgical error can lead to can 

compromise the result and/or its 

stability. 

- Treatment planning process is time 

consuming. 

- The increase in the number and 

complexity of osteotomy procedures 

poses a greater risk to the patient. 

STABILITY OF SFA 

Various studies suggest that orthodontic 

first approach shows no greater stability 

benefits than SFA.[16,17] 

Recently, study was carried out to identify 

parameters for instability in SFA and 

concluded that factors for instability are 

large overjet, a deeper curve of Spee, a 

greater negative overjet and greater 

mandibular setback.[18] 

CONCLUSION 

Taking into consideration the expertise and 

capability of orthognathic surgical team, 

Surgery First approach provides a viable 

alternative to the conventional 

orthognathic treatment. Reduced 

treatment time along with early 

improvement of facial aesthetics, form and 

function can be achieved by this novel 

approach. 
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