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Abstract 
      The aim of this study was to evaluate, through a systematic review of the literature, the efficacy 
of Surgery First Approach (SFA) treatment in adult patients with dento-maxillo-facial alterations, 
observing the advantages over traditional orthodontic-surgical therapy. 
      This review was carried out according to PRISMA and PICOS approach was used. An 
electronic and manual search of the Medline (PubMed) databases from 1966 to 2022, Embase from 
1980 to 2022 was conducted. The electronic search was performed using the following MeSH 
terms and text words: [orthognatic surgery AND orthodontics] AND [surgery first approach OR 
surgery first]. Only studies that included a sample of adult patients (<19 years and >65 years of 
age) with Class II and III malocclusion, skeletal open bite, OSAS and facial asymmetries were 
selected. 
       From a total of 847 articles identified, only 16 met the inclusion criteria: 2 Randomized Clinical 
Trials, 1 prospective non-randomized study, 2 prospective court studies, 3 prospective studies, 3 
retrospective court studies, 1 retrospective case-control study, 4 retrospective studies. 
       All 16 studies are in favor of the surgery-first approach for several reasons including: the 
reduction of total treatment times, an immediate improvement in the aesthetic perception and social 
aspect in the life of patients, an overlapping skeletal and occlusal stability to the standard approach.  
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 Introduction 
 
 The surgery first approach (SFA) can be 
defined as a surgery without orthodontic 
preparation, in which orthodontic treatment is 
performed after surgery.1,2 The patient benefits 
from a shorter period of orthodontics and the 
facial discrepancy period is eliminated. 
Furthermore, there is the absence of the 
aggravation of the appearance during the 
orthodontic pre-surgical period. This 
consideration results in a high patient satisfaction 
rate from the early stages of treatment and better 
cooperation during postoperative orthodontics. 
          The criteria necessary for the application of 
SFA includes the following: front teeth well 
aligned or slightly crowded, a flat to mild curve of 
Spee, normal to mild proclination or retroclination 

of the incisors and minimal transverse 
discrepancy.1 

However there are possible 
contraindications and disadvantages to SFA.2 
The contraindications are severe anterior 
superior crowding with consequent occlusal 
interference, upper incisors flared strongly 
compensated with difficulties of aesthetic 
satisfaction immediately after surgery due to 
excessive overjet, excessively extruded upper 
second molars with excessive interference in 
posterior surgical occlusion which can 
compromise postoperative stability, disharmony 
of the upper and lower intercanine width with 
consequent postoperative interference and bone 
instability, asymmetric transverse dental 
compensation in facial asymmetry. The possible 
disadvantages of the SFA are as follows: more 
complex surgical procedures, the need for an 
accurate and expert decision-making process 
about the possibility of SFA, a longer period of 
intermaxillary bone fixation, difficulty of chewing 
immediately after surgery due to the presence of 
an incomplete occlusion, incomplete facial profile 
immediately after surgery.1,2  

With respect to these disadvantages, it is 
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good to consider that individuals with 
dentoskeletal deformities often suffer from 
altered oral function and disharmonious facial 
profile, which can determine a lower quality of life 
(QoL). Orthognathic surgery using a surgical-first 
approach (SFA) would also appear to provide a 
better QoL for the duration of treatment.3 
Treatment with SFA improves Oral Health 
Related QoL (OHRQoL) in patients with 
dentofacial deformities compared to conventional 
pre-surgical orthodontic treatment, immediately 
after surgery and this trend continues throughout 
the course of treatment, without pre-surgical 
deterioration.4  

Surely a great benefit for the SFA can be 
given by virtual surgery and machine learning 
based approach. Over the years, "virtual surgery" 
planning approaches have been proposed to 
replace conventional physical model-based 
planning, allowing the surgeon to conduct 
multiple simulations without requiring surgical 
templates.5 Recently, a machine learning based 
approach has been introduced to predict 
postoperative skeletal changes. Specifically 
selected reference points are used for surgical 
planning. The results showed great potential in 
reducing the work of surgeons, thanks to 
machine learning, since it is possible to predict 
postoperative skeletal changes in necessary for 
orthognathic surgical planning.5 

The aim of this study was to evaluate, 
through a systematic review of the literature, the 
efficacy of Surgery First Approach (SFA) 
treatment in adult patients with dento-maxillo-
facial alterations, observing the advantages over 
traditional orthodontic-surgical therapy. 
   

Materials and methods 
 
This review was carried out according to 

the Cochrane Handbook for Systematic Reviews 
of Interventions and Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses 
(PRISMA).6 The literature search and study 
inclusion were carried out in duplicate by two 
review authors (R.G. and F.D.A.) Any 
discrepancy was discussed with a third reviewer 
(E.B.) for consensus. 

PICOS approach 
Dento-maxillofacial changes can have a 

negative impact on the quality of life of patients.  
The following criteria through PICOS were 
selected in this study: 

- Population (P): Adult patients with non-growing, 
non-syndromic maxillofacial skeletal deformity. 
- Intervention (I): Correction of dental and 
skeletal anomalies (non-syndromic) with 
traditional orthodontic-surgical protocol. 
- Comparison (C): Surgery First approach. 
- Outcome (O): Reduction of treatment time, 
patient satisfaction and treatment stability. 
-Study Design (S): Randomised Clinical Trials, 
Controlled Clinical Trials, Prospective or 
Retrospective Cohort Studies, Observational 
Studies, Cross Sectional Studies, Case-Control 
Studies.  

Research Strategy 
Detailed search strategies were 

developed to identify studies that could be 
included in this systematic review 

Electronic Search 
An electronic search of the Medline 

(PubMed) databases from 1966 to 2022, Embase 
from 1980 to 2022 was conducted. The search 
strategy used combinations of keywords and was 
linked to the Cochrane Highly Sensitive Search 
Strategy (CHSSS) for the identification of 
Randomized Clinical Trials in MEDLINE: 
maximizing sensitivity version (2008 revision) as 
stated in chapter 6.4.11.1 and detailed in box 
6.4.c of the Cochrane Handbook for Systematic 
Reviews of Interventions version 5.1.0.98. The 
electronic search was performed using the 
following MeSH terms and text words: 
[orthognatic surgery AND orthodontics] AND 
[surgery first approach OR surgery first].  

Manual Search 
A manual search limited to articles 

published between January 2010 and July 2022 
was conducted in the following peer-reviewed 
journals: American Journal of Orthodontics and 
Dentofacial Orthopedics, Oral and Maxillofacial 
Surgery, Journal of Oral and Maxillofacial 
Surgery, Journal of Craniofacial Surgery, 
Orthodontics and Craniofacial Research, Journal 
of Orthodontics, European Journal of 
Orthodontics. 

Eligibility Criteria 
On this basis, only studies that included a 

sample of adult patients (<19 years and >65 
years of age) with Class II and III malocclusion, 
skeletal open bite, OSAS and facial asymmetries 
were selected. 

Inclusion Criteria were: 
- Randomized controlled clinical trials 
- Cohort studies 
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- Case-control studies 
- Observational studies 
- Cross-sectional studies 

 
Only studies written in English were 

considered. 
 
Study Exclusion Criteria 
Studies that examined a sample of 

patients with systemic diseases, syndromic 
patients, TMD patients and post-traumatic 
patients were excluded. 
- Case report studies 
- Case series studies 
- Systematic reviews or meta-analyses 
 

Selection Of Studies 
Based on the inclusion criteria, titles and 

abstracts of publications were screened 
independently by two experienced authors. Full-
text versions were obtained for titles and 
abstracts that appeared to meet the inclusion 
criteria or that reported insufficient data to make 
a clear decision. Full-text analysis was performed 
independently. Any disagreements during the 
selection process were resolved through 
discussion and when they could not be resolved 
a third author was consulted. Cohen's kappa 
coefficient (k) was used to calculate the 
agreement between the reviewers. The level of 
agreement is considered excellent when k is > 
0.75, fair to good when it is 0.40 to 0.75, and 
poor when it is < 0.40. All articles meeting the 
inclusion criteria underwent data extraction and 
quality assessment. All irrelevant articles were 
excluded and the reasons for their exclusion 
were outlined. 

Qualitative Assessment Of Studies 
This assessment was conducted using 

the Cochrane-recommended approach for 
assessing the risk of bias in randomised 
controlled trials including four quality parameters: 
sequence generation, address of incomplete 
outcome data, lack of selective outcome 
reporting and other sources of bias.7  
 

Results 
 
Study selection 
The flowchart of the search strategy is 

shown in Figure 1. A total of 847 articles were 
identified, 830 through the electronic search 
system and 17 from the manual search. Of the 

750 studies resulting after removal of duplicates, 
400 were excluded based on title evaluation 
(inter-reader agreement k = 0.81 ± 0.33) and 300 
based on reading the abstracts (inter-reader 
agreement k = 0.71 ± 0.22). Finally, of the 50 
articles remaining for full-text evaluation, 16 met 
the inclusion criteria and 34 were excluded. The 
year of publication of the included studies ranged 
from 2013 to 2020. The 16 articles included in 
this systematic review are schematically shown 
in Table.8-23 

 

 
Figure 1. Flowchart of the search strategy. 
 

 
Table 1. Articles selected for review.  
 

Characteristics of the study 
The studies comparing the SFA protocol 

with the traditional protocol included in this 
systematic review were: 

2 Randomized Clinical Trials 
1 prospective non-randomized study 
2 prospective court studies 
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3 prospective studies 
3 retrospective court studies 
1 retrospective case-control study 
4 retrospective studies. 
 
Out of 16 studies, 6 compared the quality 

of life in relation to the oral health of patients 
treated with the surgery-first protocol and those 
treated with the traditional protocol, 2 studies 
compared the two protocols in relation to the 
treatment time, 4 studies evaluated skeletal 
stability with a follow up from 6 to 24 months 
post-surgery, other 2 studies evaluated two 
different types of pre-surgical planning, finally 2 
studies evaluated the benefits and limitations of 
the first surgical approach.  

All 16 studies are in favor of the surgery-
first approach for several reasons including: the 
reduction of total treatment times, an immediate 
improvement in the aesthetic perception and 
social aspect in the life of patients, an 
overlapping skeletal and occlusal stability to the 
standard approach.  

In 2 studies the limits of the surgery-first 
approach are also highlighted since it is a 
protocol that requires a precise diagnosis, careful 
planning and constant communication between 
surgeon and orthodontist, figure that in cases of 
orthognathic surgery it is essential that it is 
qualified.  
 
 Discussion 
 
 Today, orthodontics is increasingly aimed 
at adult patients as an integral part of a 
multidisciplinary treatment that involves other 
medical and dental specialties. Orthodontic-
orthognathic surgical treatment is now 
considered not only a path towards correct 
function, but also a path towards improving the 
patient's aesthetic appearance. Since the 
concept of health, today, has extended from the 
strictly physical to that of general well-being, the 
patient not only asks to resolve the disease, but 
asks to "feel good", with himself and with others. 
Consequently, in addition to achieving good 
health, the patient has aesthetic expectations 
and increasingly expresses the need for reduced 
treatment times. The surgery-first approach 
represents one of the recent trends of greatest 
interest for the management of dento-maxillary 
deformity. After the first clinical description, most 
subsequent publications have been case reports 

documenting the potential value of the 
approach.24 Conceptually, the method foresees, 
as the name suggests, to proceed directly with 
the surgery, in order to bring the bone bases in 
the desired position. At this point, the dental 
arches will find themselves in a strongly 
decompensated state, to be resolved with an 
orthodontic therapy, potentially even short. This 
procedure has an important effect on patient 
compliance with postoperative orthodontics and 
contributes greatly to overall treatment 
satisfaction.8  

In 2016, Peiró-Guijarro and colleagues 
published a first general systematic review on the 
surgery first approach.25 In addition to timing, the 
authors underline an important advantage linked 
to aesthetics: the facial profile is improved from 
the first therapeutic act, namely the correction of 
the skeletal base. Esthetic changes produced 
from orthodontic therapy and surgical orthodontic 
therapy are increasingly considered in terms of 
the final result.26 This aspect involves a high 
degree of satisfaction for the patient, with a 
reduction in the psychological impact associated 
with decompensation therapy and can be more 
cooperative in the course of post-surgical 
orthodontic treatment. 

In 2019, Huang and colleagues published 
a systematic review, aimed at investigating the 
psychological aspect, i.e. the impact on the oral 
health-related quality of life.27 This means that 
the study considered some quantifiable 
parameters, establishing how effectively, from 
the patient's point of view, proceeding 
immediately to surgery solves various 
psychosocial problems. These data are 
particularly important if we consider that 
orthodontic-surgical patients are the most 
focused to the aesthetic considerations of the 
profile.28 

Furthermore, in other clinical situations, 
such as for example those concerning 
obstructive apneas, the advancement of the 
maxillo-mandibular complex immediately 
produces an increase in the volume of the upper 
airways.29 Furthermore, the greater efficiency of 
the orthodontic movement related to the 
“Surgery-First” treatment was related to the RAP 
(Regional Acceleratory Phenomenon) and to the 
more favorable soft tissue tone expressed 
following the surgery.30 The latter can lead to a 
synergistic effect between the application of 
orthodontic force and the new adaptive force 
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exerted by the lip and tongue in the direction of 
the tooth movement during the post-surgical 
phase. The transient decrease in muscle activity 
and the consequent reduction in occlusal 
pressure present in the first weeks following the 
surgical phase could also be considered as 
additional adjuvant factors. As regards relapse, it 
also emerges that on the overlap of 
cephalometric changes in patients with and 
without pre-surgical orthodontic treatment, the 
relapse rate is not different between the two 
different approaches.19 In this regard, in the 
literature there are in particular three studies that 
have described the stability of the 
maxillomandibular complex at least one year 
after surgery. Wang et al., Liao et al. and Ko et al. 
investigated the stability of surgical outcomes in 
patients with class III dysgnathia in the 
transverse, vertical and sagittal planes, 
respectively.31-33 The only statistically significant 
difference between the two protocols is the 
greater tendency to upward mandibular 
movement in cases treated with the "Surgery-
First" approach, which has proved to be useful in 
avoiding recurrence of the anterior open bite. 
Baek et al, Choi et al and Yang et al also did not 
find statistically significant differences in stability 
between Surgical first approach and Traditional 
Orthognathic Surgery.34-36 For transversal 
discrepancy, Wang et al reported that the final 
treatment outcome in both Surgical first approach 
and Traditional Orthognathic Surgery was 
similar.31 On the vertical plane, Liao et al 
reported an increase in counterclockwise rotation, 
while Kim et al found a clockwise rotation of the 
mandible in the Surgical first approach group 
compared to the Traditional Orthognathic 
Surgery group.32,37 For the sagittal plane, Kim 
and al found approximately 2.4 mm greater 
relapse in Surgical first approach compared to 
1.6mm in Traditional Orthognathic Surgery.38 

Surely future research must be directed to 
the need to find a consensus regarding the 
surgical protocols and the selection criteria for 
the patients to undergo the surgery first 
procedure. In any type of orthognathic surgery it 
is however necessary to consider possible post-
surgical complications that could compromise the 
result and prolong the postsurgery orthodontic 
treatment time.39 
 
  

 

Conclusions 
 
This systematic review highlighted the lack of 

randomized trials on this approach. The heterogeneity 
and level of evidence of the retrieved publications, 
combined with the wide variety of outcome variables, 
prevented a meta-analysis. Several scientific articles, 
despite their exclusion from this systematic review, 
have provided relevant preliminary results and 
technical guidelines that have nevertheless allowed 
subsequent studies. 

The "Surgery-First" protocol offers an 
alternative to the traditional method for the correction 
of dento-skeletal dysmorphosis. The final results in 
terms of facial aesthetics, occlusion and stability are 
comparable to those of the classic protocol, with the 
important advantage of obtaining an improvement in 
aesthetics immediately at the end of the surgical 
phase. 

The accelerated tooth movement is one of the 
characteristics of the post-operative orthodontic 
treatment that allows to significantly reduce the 
duration of the final phase of therapy. However, it is 
essential that the orthodontist is experienced in the 
management of orthodontic-surgical cases and that 
collaboration with the maxillofacial surgeon can be 
guaranteed at the highest levels in every phase of the 
treatment. 

The careful selection of patients, precise 
programming and constant feedback among the 
clinicians involved in the treatment represent the key 
to success in the application of this protocol, which 
allows to obtain a significant reduction in therapeutic 
times, a substantial improvement in patient 
satisfaction, with consequent high levels of 
satisfaction also on the part of the orthodontist. 
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