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Traditional orthognathic surgery has long been performed after presurgical orthodontic
treatment. Despite some concerns, the surgery-first orthognathic approach (SFOA) or sur-
gery-first approach (SFA) without presurgical orthodontic treatment has gradually gained
popularity. In recent years, several articles dealing with the concepts of the SFA have been
published worldwide. However, the SFA has not yet been standardized, and many surgeons
use slightly different protocols and concepts. This review article discusses the beginning and
evolution of the SFA and its current concepts, including some opinions based on the authors'
clinical experiences over the last 15 years. According to recent investigations, the SFA could
be applied effectively in several situations including class Il malocclusion, class Il malocclu-
sion, and facial asymmetry. However, debate on the SFA continues and many issues remain to
be resolved. This review article addresses the current issues regarding the SFOA, including its
advantages and disadvantages, as well as its indications and contraindications. The authors
summarize various aspects of the SFA and expect that this review article will help surgeons
and orthodontists better understand the current status of the SFA.
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INTRODUCTION

The surgery-first approach (SFA) or the surgery-first orthogna-
thic approach (SFOA) can be defined as an approach wherein
orthognathic surgery is directly performed without presurgical
orthodontic treatment, which was traditionally seen as a prereq-
uisite for orthognathic surgery. Therefore, the SFA not only
challenges the status quo, but also constitutes a new paradigm in
craniomaxillofacial surgery.

Traditionally, in order to overcome postoperative occlusal in-

stability, presurgical orthodontic treatment has long been re-

garded as an essential step for obtaining successful outcomes in
orthognathic procedures [1]. However, since the original cause
of the dentofacial deformity being corrected by orthognathic
surgery is a skeletal discrepancy, the question arises: why not
first correct the skeletal discrepancy, which is the fundamental
etiology of the dentofacial deformity? This sounds rational and
logical. However, a problem is posed by the need to overcome
postoperative occlusal instability.

There are three main approaches to solving this obstacle. First,
South Korean groups seem to utilize the fact that the SFA is per-
formed in the same direction as postsurgical orthodontic treat-
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ment [2]. Second, Japanese researchers such as the Sugawara
group mostly rely upon active preoperative and postoperative
tooth management, including cusp grinding and mini-screws
[3]. Thirdly, researchers from Taiwan, such as the groups of Liu
and Chen, suggested applying the SFA based on the regional ac-
celeratory phenomenon (RAP) using corticotomy [4].

Although there are some controversies regarding who first
suggested the SFA concept, it is clear that the earlier papers
about this concept were mostly written in South Korea, as
shown by searching for the first paper mentioning the SFA. In
2002, the Smile Again Orthodontic Group in South Korea pub-
lished about the surgery-first concept in an article in the Korean
Journal of Clinical Orthodontics using the term “functional or-
thognathic surgery,” In this article, Oh and Son [5] clearly ad-
dressed and described the SFOA without presurgical orthodon-
tic treatment, which is the fundamental basic concept underly-
ing our current SFA (Fig. 1).

This paper reported that SFOA without presurgical orthodon-
tic treatment could be possible based on a novel dental mock
operation, including a process wherein presurgical orthodontic
treatment was mimicked based on the separation of all of the
teeth in the dental model. This early article showed several very
successtul surgical outcomes with our novel modern concept of
SFA. Korean orthodontic groups such as the Smile Again Orth-
odontic Center have been using the SFA since 2001, and our in-

stitution, which has been collaborating with this group, has ap-
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plied the SFA for the last 15 years. Throughout this period, the
authors have been suggesting that the SFA concepts should be
adopted, and we have reported clinical outcomes from the SFA
in clinical applications based on feasibility tests using dental
model mock surgery in multiple serial publications.

This review addresses the current concept of the SFA and dis-
cusses controversial issues based on a review of the current liter-
ature and the authors’ clinical experiences with the SFA for the
last 15 years.

DEFINITION AND EVOLUTION OF
THE SFA

The SFA is an orthognathic approach that consists of orthogna-
thic surgery followed by postsurgical orthodontic treatment
without any presurgical orthodontic treatment [6]. It is regarded
as a paradigm shift confronting the traditional orthognathic ap-
proach. In the past, orthognathic surgery was sometimes per-
formed without the proper presurgical orthodontic treatment
before the establishment of the traditional modern protocol,
which consists of presurgical orthodontic treatment for about
12-18 months, orthognathic surgery, and then postsurgical orth-
odontic treatment for roughly 6-12 months [7]. However, those
attempts cannot be equated with the modern SFA concept.
Despite some controversies, the first paper on the SFA can be

found in the Korean Journal of Clinical Orthodontics, in an article

Fig. 1. Fundamental concept of the surgery-first orthognathic approach. This novel dental model set-up shows the surgery-first concept
based on the separation of all of the teeth, mimicking the presurgical orthodontic treatment on the dental model, describing the surgery-first
orthognathic approach without any presurgical orthodontic treatment. Reprinted from Oh et al. Korean J Clin Orthod 2002;1:32-9 [5].
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published in 2002 [S]. This article first addressed the concept
of the modern SFA using the term “functional orthognathic sur-
gery.” This concept, which was based on novel laboratory work,
involved performing orthognathic surgery first, followed by
postsurgical orthodontic treatment without presurgical orth-
odontic treatment. The clinical cases included in that articles
were treated based on the separation of all of the teeth in a den-
tal model to simulate the immediate postsurgical occlusal status
without the application of any presurgical orthodontic treat-
ment. The simulation of all of the teeth on the model allowed
the surgeon or orthodontist to perform the SFA while skipping

Conventional
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the traditional presurgical orthodontic treatment. This ap-
proach is still the fundamental basis of SFA clinical applications
(Figs. 2, 3).

BENEFITS AND DRAWBACKS OF
THE SFA

While traditional orthognathic surgery requires presurgical
orthodontic treatment in order to achieve the goals listed below,
these procedures are successfully completed after orthognathic
surgery in the SFA.

Fig. 2. Comparison between conventional and surgery first approach. The traditional orthognathic approach requires presurgical orthodontic
treatment, such as leveling, decompensation, and arch coordination preoperatively, as shown above. Unlike the conventional approach, in the
surgery-first approach (SFA), decompensation of the lower and upper teeth is not conducted preoperatively. Thus, the SFA inevitably leads to
a pre-designed malocclusion status, which will be corrected in the postsurgical orthodontic treatment period. The direction of the surgical
dental compensation is the same as that of the postsurgical orthodontic treatment.

Fig. 3. Change of profile. Change in the soft tissue profile after the conventional orthognathic approach. (A) Initial, (B) 5 months preoperative

orthognathic, (C) 10 months preoperative orthognathic, (D) after surgery.
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Goals of preoperative orthodontic treatment for
traditional orthognathic surgery
- Elimination or reduction of dental compensation for the
skeletal discrepancy
- Establishment of horizontal and vertical position of anterior
teeth, canines, and posterior teeth
- Establishment of an arch form coordinating with each jaw

- Alignment to address the irregularity of teeth

Advantages of the SFA

- Direction of postsurgical orthodontics: identical with natural
compensation

- Possibility of a shortened total treatment time

- No need for an aggravated gross appearance during the pre-
surgical orthodontic period

- Minimal disturbance of the patient’s social life

- Patient-oriented approach; early improvement of facial es-
thetics

- Efficient surgical/orthodontic timetable; enough postopera-
tive time to manage skeletal and facial changes

- Early correction of sleep disorders

Tooth movement during presurgical orthodontic treatment is
in the opposite direction of the functional compensation and
has an adverse effect on the surrounding soft tissue during de-
compensation, which can prolong the presurgical orthodontic
treatment. From the patient’s perspective, presurgical orthodon-
tic treatment can worsen facial esthetics, increase discomfort,
and cause functional disturbances, which make the dental com-
pensation more limited. On the contrary, in the SFA, the direc-
tion of dental decompensation after surgery is in the same direc-
tion as that of the dental and muscle adaptations to the sur-
rounding new skeletal structures [6,8]. This is one of the main
reasons why the total treatment time can be shortened by apply-
ing the SFA.

Another aspect regarding treatment time is the RAP, which
can be maximized after surgery. Although some disagreements
about the RAP exist, it appears quite obvious that tooth move-
ment can be accelerated during the early stage after surgery. In
the SFA, there is no need to aggravate the gross appearance of
the patient during the presurgical orthodontic period. Early im-
provement of facial esthetics can improve patient satisfaction,
and the SFA can minimize disturbances of the patient’s social
life. From the orthodontist’s perspective, there is more time to
observe the bone healing process and changes of bone segments
after surgery; therefore, there is more flexibility for handling any
possible skeletal relapses after surgery.
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Disadvantages of the SFA
Some researchers have argued that the disadvantages of the SFA
include less predictability of the mandibular counterclockwise
rotation and difficulty in applying the SFA to severe transverse
deficiency. The possible disadvantages of the SFA are summa-
rized below.
- Time-consuming tooth set-up simulation for surgical occlu-
sion
- More delicate and complicated surgical treatment objectives
procedures
- Need for accurate and experienced decision-making regard-
ing the possibility of SFA
- Complicated wire bending for the surgical archwire
- No possibility to extract third molars before surgery
- Possible need for an extended period of intermaxillary bony
fixation
- Incomplete lip and facial profile immediately after surgery
- Chewing difficulties immediately after surgery due to incom-

plete occlusion

AUTHORS STANDARD PROTOCOL
FORTHE SFA

Preoperatively, the model is mounted in the standard manner to
assess the patient’s occlusion (Fig. 4). In the model set-up, teeth
that have already adapted to the skeletal discrepancy are simu-
lated and reorganized into their predicted locations. In this pro-
cess, each tooth in the model is analyzed, simulated, and sepa-
rated, as would be done in real presurgical orthodontic treat-
ment. Actual orthognathic surgery similar to the standard ap-
proach is then simulated. For example, in cases of class III mal-
occlusion, maxillary impaction or advancement and mandibular
setback processes are simulated. These processes indicate on the
model the potential outcomes of occlusion after presurgical
orthodontic treatment and orthognathic surgery. At this time,
changing the position of the teeth on the dental model to the
position before presurgical orthodontic treatment using the
original teeth model yields a model reflecting the condition that
would be obtained through orthognathic surgery without pre-
surgical orthodontic treatment. This process is denoted as “‘sur-
gical temporary occlusion”” Unique magnetic mounting plates
are designed to generate these changes in the dental model.
Based on the simulated model surgery, intermediate and final
wafers for orthognathic surgery without presurgical orthodontic
treatment are prepared.

The remaining surgical steps of the SFA are similar to those of
the standard approach. A LeFort I osteotomy with posterior
maxillary impaction is performed, followed by mandibular set-
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Fig. 4. Novel dental model mounting process. (A) Novel dental model mounting process. (B) For example, in cases of class Ill malocclusion,
maxillary impaction or advancement and mandibular setback processes are simulated. These processes indicate on the model the outcome of
possible occlusion after presurgical orthodontic treatment and orthognathic surgery. (C) At this time, if we change the position of the teeth
on the dental model to the position before presurgical orthodontic treatment using the original teeth model, we obtain a model reflecting
the condition of orthognathic surgery without presurgical orthodontics. (D) This process is referred to as “surgical temporary occlusion.’
Unique magnetic mounting plates are designed to produce these changes in the dental model. On the basis of the simulated model surgery,
intermediate and final wafers for orthognathic surgery without presurgical orthodontic treatment are prepared.

back using sagittal split ramus osteotomy (SSRO) for clockwise
rotation of the maxillomandibular complex, which appears to
be ideal for many Asian class III patients with dentoalveolar pro-
trusion. The proximal and distal mandibular segments are fixed
using semirigid fixation with a miniplate.

CONTROVERSIAL ISSUES IN THE
SFA

Stability

In general, the authors’ clinical investigations based on 5 years of
follow-up on average found skeletal stability in both the hori-
zontal and vertical planes after the SFA. Patients who under-
went traditional treatment and the SFA showed similar changes
in skeletal landmarks, including the palatal plane angle; the
Frankfort-mandibular plane angle; the mandibular plane-sella-
nasion line angle; the A-point to nasion—perpendicular line; the

pogonion to nasion—perpendicular line; the A point, nasion, B
point angle; facial convexity; and mandibular body length, but
excluding the sella, nasion, B point angle; the ramus height; the
upper incisor to stomion length; and occlusal plane to sella-nasi-
on line angle. The two groups showed no significant differences
in cephalometric skeletal landmarks, demonstrating the reliabil-
ity of the SFA. For example, cephalometric landmarks repre-
senting the vertical component (e.g,, the palatal and mandibular
plane angles to the sella-nasion line) showed no interactions be-
tween the two groups at any time point (P = 0.8272 for the time
interaction and P=0.2579 for the group effect, respectively).
This means that the amount of change in each group was almost
the same for all periods and groups. Cephalometric landmarks
representing horizontal skeletal components (e.g., the A point
to nasion—perpendicular line and the pogonion to nasion—per-
pendicular line) likewise showed no significant differences be-
tween the two groups. These findings demonstrate that the ver-
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tical and horizontal skeletal patterns were not significantly dif-
ferent between the traditional approach and the SFA, confirm-
ing the reliability of the SFA [9,10].

The position of the mandible showed the highest relapse rate.
Horizontally, Ko et al. [4] reported a mean B-point relapse of
1.44 mm (12.46%) at a 1-year follow-up. Kim et al. [11] found
average anterior relapses of 1.6 mm in patients who received
conventional treatment and 2.4 mm in those who underwent
the SFA, whereas Liao et al. [12] reported mild horizontal re-
lapse in both groups. In our studies, vertical and skeletal stability
were generally maintained, while the dental movement of the
SFA surpassed that of the conventional approach [9,10,13].

However, the relapses that many other authors mention ap-
pear to have resulted from mandibular autorotation, in our
opinion. After resolving the occlusal interference, the mandible
tends to be closed more completely. This may reflect simple au-
torotation instead of actual relapse, and should be investigated
further. Regarding the choice between SSRO and intraoral ver-
tical ramus osteotomy, the authors prefer SSRO in terms of the

stability and minimization of postoperative physical therapy.

Total treatment time
Some authors have argued that the RAP could play a role in ac-
celerating teeth movement in the postsurgical period because
osteoblasts and osteocytes might be activated during the first
several months postoperatively [ 13]. Therefore, some surgeons
perform multiple corticotomies on the maxilla and mandibular
bone to induce the RAP. In contrast, we did not perform any
corticotomy procedures, but did observe that the total treat-
ment time was shortened dramatically [7]. In our opinion, the
fact that the direction of the postsurgical orthodontic move-
ment is the same as that of natural compensation of teeth seems
to play a much more important role in decreasing the overall
treatment time. As a result of overcoming the temporary post-
operative occlusional instability, postsurgical orthodontic treat-
ment is more effective than presurgical orthodontic treatment
that directs teeth movement opposite to that of the natural ad-
aptational process of teeth. In addition, tooth extraction was
found to be the factor with the greatest influence on the total
treatment duration. Thus, regardless of the orthognathic ap-
proach, mobilization of the teeth may occur for some time after
tooth extraction. Therefore, in order to achieve the maximal
benefits of the SFA in terms of reducing the total treatment du-
ration, SFA without tooth extraction would be a better treat-
ment choice, if possible [8].

Despite the heterogeneity of publications, research on the SFA
seems to consistently report a shorter treatment time. Overall,

the mean treatment time was 14.2 months (range, 10.2-19.4
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months) in surgery-first groups. The total treatment time was
substantially longer in patients who received conventional treat-
ment (mean, 20.16 months; range, 15.7-22.5 months) [14].
This may result from synergy between the orthodontic forces
and the newly established adaptive forces from the lip and the
tongue in the direction of tooth movement during postopera-
tive orthodontic treatment, shortening the time to full compen-
sation. The temporary decrease in muscle activity, bite force,
and occlusal pressure for a few weeks after surgery could also fa-
cilitate this outcome [15]. Beyond the scope of the systematic
review cited above, orthodontic treatment using the conven-
tional approach has been reported to last from 15 to 24 months
preoperatively and from 7 to 12 months postoperatively. It has
been suggested that the orthodontist is the key decision-maker
regarding this duration [16]. Likewise, we reported much short-
er total treatment times than found in other reports of conven-
tional orthodontic treatment in the literature, especially in non-

tooth extraction groups.

Indications and contraindications

Indications of the SFA

If surgical occlusion in the SFA is conducted through simulation
of postoperative orthodontic movement, the SFA could theo-
retically be applied to all surgical cases (Figs. 5-7). However,
clinically, there could be several situations in which surgical cor-
rection through the SFA is inappropriate or would lead to insta-
bility. It would be reasonable to invert the proper indications by
understanding these contraindications to the SFA. For example,
based on our experiences, cleft-related dentofacial deformities
and class II dentofacial deformities do not appear to be good in-
dications for the SFA in general. Our team is very conservative
in applying the SFA in these two groups. Concerning cleft-relat-
ed dentofacial deformities, we do not feel that there is a need for
the application of the SFA. Since we generally manage cleft pa-
tients from early childhood, we have abundant time for presur-
gical orthodontic treatment. For class II dentofacial deformities,
the centric relation-centric occlusion discrepancy would be an
obstacle. When there is a large centric relation-centric occlusion
discrepancy, we are reluctant to apply the SFA because stabiliza-
tion of the condyle is the top priority.

Contraindications to the SFA

The authors present the possible contraindications of the SFA,
although some of the contraindications listed below could be
overcome through accelerated presurgical orthodontic treat-
ment (i.e, presurgical orthodontic treatment lasting for less than
3 months).
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Fig. 5. Cephalometry. Surgical correction of
facial asymmetry using the surgery-first
approach without presurgical orthodontic
treatment. (A) Preoperative view. (B) Post-
operative view

Fig. 6. Three-dimensional computed to-
mography scan. Surgical correction of facial
asymmetry using the surgery-first approach
without presurgical orthodontic treatment.
(A) Preoperative view. (B) Postoperative view

Fig. 7. Clinical photographs of the patient.
Surgical correction of facial asymmetry us-
ing the surgery-first approach without pre-
surgical orthodontic treatment. (A, C) Pre-
operative view. (B, D) Postoperative view.
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Severe upper anterior crowding
A blocked upper lateral incisor on the palatal side may cause sig-
nificant interference during surgical occlusion.

Severely compensated flared upper incisors
In patients with severely compensated flared upper incisors, it
may be difficult to obtain aesthetic satisfaction immediately af-

ter surgery due to excessive overjet.

Excessively extruded upper second molars

Severe mandibular prognathism can cause excessive overerup-
tion of the maxillary second molar because the maxillary second
molar and the mandibular second molar do not occlude at all. If
the amount of extrusion is too extreme, excessive interference
may occur in the posterior surgical occlusion, which may com-

promise postoperative stability.

Disharmony of the upper and lower intercanine width

Mandibular prognathism often results in functional displace-
ment of the tongue, and when the tongue’s position falls, spac-
ing of the lower incisors occurs. This may result in discord be-
tween the upper and lower intercanine widths in the surgical oc-
clusion, resulting in postoperative interference and bone insta-

bility.

Anterior crossbite after surgery

In cases of skeletal class II surgery, or even class III, a partial an-
terior crossbite occurs, and functional adaptation of the incisors
may be hindered after surgery, which may make postoperative
orthodontic treatment very difficult.

Asymmetrical transverse dental compensation in facial asym-
metry

Severe horizontal asymmetry in patients with facial asymmetry
may result in asymmetric transverse compensation of the left
and right posterior teeth. In this case, surgical occlusion in the
SFA can lead to unilateral posterior occlusion or excessive lateral
compensation of the canine, which may result in insufficient

asymmetry correction.

DISCUSSION

The SFA consists of orthognathic surgery followed by postsur-
gical orthodontic treatment without any presurgical orthodon-
tic treatment. It is regarded as a paradigm shift confronting the
traditional orthognathic approach. In the past, orthognathic sur-
gery was often performed without the proper presurgical orth-
odontic treatment before the establishment of the traditional
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modern protocol consisting of presurgical orthodontic treat-
ment for roughly 12-18 months, orthognathic surgery, and then
postsurgical orthodontic treatment for approximately 6-12
months. However, the early approach cannot be equated with
the modern SFA concept.

The modern concept of SFA is much more sophisticated. It
should be based on a presurgical simulation and consideration
of the following factors: whether occlusal instability can be over-
come with postsurgical orthodontic treatment, including the
active use of mini-screws; where the dentition should be moved
postoperatively; and how far the dentition should be moved.
These factors must be anticipated and planned in advance.

Regardless of how occlusal instability is measured after or-
thognathic surgery without presurgical orthodontic treatment,
we believe that the modern concept of the SFA should be de-
fined as a process involving simulation of the postsurgical occlu-
sal status in advance. In recent years, many articles based on the
surgery-first concept have been published, all of which propose
different methodologies. In order to prevent the misuse of the
surgery-first concept, we need to clarify the current concept and
definition of the SFA. Doing so is the aim of this review article.

This paper addressed the current concept of the SFA and dis-
cussed controversial issues based on a review of the current lit-
erature and the authors’ 15 years of clinical experience with the
SFA.

CONCLUSIONS

The SFA without presurgical orthodontic treatment, using a
unique presurgical simulation process on a dental model, is pre-
sented. Our findings indicate that the SFOA can achieve similar
results in correcting dentofacial deformities as the orthodontic
treatment-first approach. If applied appropriately, this novel ap-
proach could be an alternative to standard approaches in or-

thognathic surgery.
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