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The treatment of significant skeletal dys-
morphoses in adults requires the intervention 
of orthognathic surgery in conjunction with 
orthodontic treatment. Given the improve-
ment in surgical techniques and the increase 
in the number of patients choosing this type 
of treatment, patients and clinicians have 
been looking for therapeutic approaches to 
obtain optimal esthetic and occlusal results. 
The conventional orthosurgical approach 
begins with a long phase of preoperative 

orthodontic preparation. This step is consid-
ered by the majority of patients as the most 
difficult treatment step in terms of duration 
and pain, but also esthetic and functional 
discomfort. Other innovative protocols were 
then introduced, such as the ‘surgery first 
approach.’ What is this protocol? What are its 
indications, advantages, and disadvantages? 
Can this approach be considered a therapeu-
tic alternative on the same level as conven-
tional orthosurgical procedures?
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SUMMARY

The conventional surgical-orthodontic approach starts with a long period of preoperative orthodontic 
preparation considered by the majority of patients as the most difficult phase of treatment in terms of 
length, pain but also esthetic and functional discomfort. However, in recent decades, it was noted that 
the patient’s expectations increased with decreased treatment time. Performing surgery first therefore 
met these requirements by eliminating the preoperative orthodontic phase resulting in shorter treat-
ments and a higher satisfaction rate for the patient’s esthetical expectations at the beginning of treat-
ment.

After introducing the protocol, indications, advantages and disadvantages of this technique, we will fo-
cus on the treatment outcomes that can be achieved by the surgical-orthodontic team: can this approach 
be considered as a new golden treatment standard for surgical-orthodontic treatments?
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Before 1960, orthognathic surger-
ies were performed without prior or-
thodontic preparation, especially for 
skeletal Class-III corrections. The tech-
nique used in the mandible was a ver-
tical osteotomy at the ramus level in-
troduced by Caldwell and Letterman 
in 19546. Bilateral sagittal split ramus 
osteotomy was described by Trauner 
and Obwegeser in 1957, marking the 
beginning of the modern era in orthog-
nathic surgery35. As far as the maxilla is 
concerned, the Lefort I osteotomy was 
first described in 1859 by Langenbeck20 
then it was developed during the 1960s 
to allow the repositioning of the maxilla 
in the three planes of space4,10.

At that time, surgeons did not consid-
er the need for orthodontic preparation 
before surgery. Orthognathic surgeries 
used to be performed before orthodon-
tic treatments after the removal of de-
vices or without any orthodontic treat-
ment14,32.

The combination of orthodontics and 
orthognathic surgery began later on 
with the aim of straightening the ante-
rior teeth on the basal bone before sur-

gery to prevent their inclination from 
limiting surgical movements. Converse 
and Horowitz in 1969 outlined the 
need for alignment and coordination of 
dental arches. Obwegeser felt it was 
necessary for preoperative orthodon-
tic treatment to be an integral part of 
the conventional approach to surgical 
treatment of dentofacial anomalies28. 
Worms et al.42 in 1976 supported this 
concept of “orthodontics first” and 
even extended it to all surgical cases 
stressing that the surgical reposition-
ing of the jaws is possible only after 
the elimination of all dental compen-
sations. The objectives of preoperative 
orthodontic treatments were then de-
fined: dental decompensation by posi-
tioning the teeth on their basal bone, 
leveling and alignment of the teeth to 
correct any existing congestion, coordi-
nation of the upper and lower arches, 
divergence of the teeth, and the root 
divergence where osteotomies were 
planned41. This “orthodontics first” 
approach then became the standard 
procedure used by most orthognathic 
teams after the 1970s.

In 1988, Behrman and Behrman in-
troduced the concept of “surgery first 
and orthodontics second” according to 
the fact that the adult patient has so-
cial, economic, and psychological re-
quirements that must be met as early 
as possible during treatment. They also 
stated that the “surgery first” proce-
dure facilitates the necessary dental 
movements and decreases the total 

duration of orthodontic treatment. Nev-
ertheless, because no valid study could 
support these principles, few ortho-
dontic teams adopted this concept3. 
In 2007, Dr. Bell and colleagues at the 
University of Southwest Texas Medical 
Center organized a symposium on

“Paradigm Shifts in Orthognathic 
Surgery”5. They stated that many facial 
malformations and malocclusions are 

HISTORY
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treated inefficiently over long periods of 
time by orthognathic surgeries that are 
too invasive, complicated, expensive, 
and unpredictable. According to them, 
the advances and sophistication of or-
thognathic surgery and orthodontic 
techniques could speed up treatment 
and improve the quality of patient care. 
The 2011 symposium then presented 
the approach of “surgery first”14.

This protocol corresponds to a mod-
ification of the initial protocol by car-
rying out the surgery before any or-
thodontic treatment to accelerate the 
orthodontic phase29. The concept of 

this technique lies in the absence of 
any dental movement beforehand. Sur-
gery is used to establish an appropriate 
maxillomandibular relationship before 
orthodontic treatment. This allows the 
improvement of the facial esthetics 
from the beginning of the treatment, 
which is usually the major concern of 
the patient22. The name SFOA (Sur-
gery-First-Orthognathic Approach) or 
SFA (Surgery First Approach) was in-
troduced by Hyon in 2008, which in-
troduced specific elements and limits, 
thus changing the paradigm in orthog-
nathic surgery15.

No special criteria for the use of sur-
gery first have been recorded by the 
authors. The majority of malocclusion 
types and dentofacial anomalies have 
been described as being able to be 
treated using “surgery first”36. Case re-

ports from surgery first can therefore 
be found in the literature for skeletal 
Class II, supraocclusions, gaps, and 
asymmetries, but the majority are skel-
etal Class-III cases1,26,34,36-38.

In the surgery first protocol, treatment 
planning must be done with precision. 
Orthodontic and surgical movements 
should be previsualized as an occlusion 
and cannot be used as a guide during 
surgery to achieve treatment goals26,34. 
The surgeon must perform a precise os-
teotomy and intermaxillary fixation using 
gutters on nonaligned dental arches and 
ensure good stability after repositioning 
the jaws14. After surgery, transient oc-
clusion is established in an appropriate 
molar relationship and will need to be 
transformed into a solid final occlusion22.

The orthodontist should accurate-
ly plan out postoperative orthodontic 
treatments from the beginning of the 
preoperative treatment plan including 
dental alignment, incisive decompen-
sation, and arch coordination and wid-
ening. The orthodontist must therefore 
be aware of the principles and limits 
of orthodontic movements as well as 
the principles of orthognathic surgery, 
to plan the postoperative treatment2. 
To achieve this goal, the surgeon and 
the orthodontist using a “surgery first” 
approach must be experienced and 

INDICATIONS FOR SURGERY FIRST

SURGERY FIRST PROTOCOL (Fig.1)
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cooperate closely with each other to 
obtain predictable and satisfactory re-
sults14,17.

Models with setups are usually used 
to predict and simulate the surgical 
movement of the jaws as well as the 
dental movements and the coordination 
of the end-of-treatment arches. Baek et 
al. 2 describes a technique using a sem-
iadaptable articulator with a separation 
of the dental parts and the base of the 
study models. This allows the setup to 
separately consider the required dental 
alignment and skeletal changes. They 
are then used for the preparation of 
intermediate and final surgical gutters. 
Nowadays, some orthognathic teams 
use virtual planning for orthognathic 
osteotomies. This virtual 3D planning 
allows the manufacture of a gutter by 
computer-aided design (CAD-CAM) 
to ensure proper jaw positioning (Fig. 
2). In the same way, the dental move-
ments needed in future orthodontic 
treatment can be simulated by a 3D vir-
tual orthodontic setup integrated into 
the 3D model of the skull11.

In the surgery first protocol, ortho-
dontic devices are put in place before 
surgery. The various authors reported 
bonding the brackets 24 h to immedi-

ately before26,34,37, a week before11,12,18,22, 
1 month before18,21,39 or 1–2 months2 
before surgery. Only one study report-
ed total elimination of the preopera-
tive orthodontic phase by positioning 
orthodontic brackets 10–14 days after 
surgery12.

premature occlusal contacts, articles 
have reported the use of active arches 
a few weeks before surgery to correct 
these slight malpositions, this is what 
Hernandez et al.11 call “early surgery.”
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Figure 1
Surgery first protocol.

Figure 2
Virtual 3D plan.
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Surgery is performed with surgical 
gutters (Fig. 3) and intermaxillary fas-
teners as guides for the final position 
of the jaw. Bone plates are then used 
for the rigid support of the maxillae, but 
the length of time during which the sur-
gical gutter is put in place

In the case where the presence of 
congestion creates depends on the 
orthodontist. Some clinicians only use 
the gutter during surgery 22,36,38; other 
authors suggest leaving the gutter in 
place for 4–6 weeks after surgery for all 
patients 2,16 or more specifically in cases 
where maxillary transverse expansion 
has been achieved 36. In their case re-
ports, Nagasaka et al.26 and Sugawara 
et al.34 use a removable surgical gut-
ter covering all the incisal edges and/
or occlusal surfaces with a lingual bar 
and ball hooks to ensure an optimal fit 
on the two arches. This gutter is then 
transformed into a removable postop-
erative occlusal gutter to stabilize the 
position of the jaws and facilitate mas-
ticatory function.

The arch can be placed shortly be-
fore18,21,36,39,43 or after2,22,26,34,38 surgery. 

Nevertheless, dental movements that 
may occur before the surgery could 
make the adaptation of the individual 
gutter inaccurate, which would interfere 
with the correct positioning of the jaws. 
For this reason, the authors suggested 
that the first nickel–titanium arch should 
be placed 24 h before surgery, the day 
of surgery, or even at the first postop-
erative orthodontic appointment taking 
place 1–2 weeks after the surgery36,38. 
One of the main goals of the postopera-
tive orthodontic phase is to take advan-
tage of the accelerated postoperative 
orthodontic movement known as rapid 
acceleratory phenomenon (RAP). This is 
why most authors have suggested that 
the arch should be inserted immediately 
after surgery without gutter or intermax-
illary fixation so as to allow free move-
ment of the teeth21,23,37,38. In this protocol, 
patients are seen every 2–4 weeks for 
follow-ups involving a possible change of 
arches and control or modification of the 
force vectors of the intermaxillary elas-
tics when necessary 11,12,36-38.

On the other hand, case reports21,26,38 
described the use of the skeletal an-
chorage system (SAS) within a sur-
gery first protocol. SAS uses titanium 
miniplates as temporary anchoring 
devices to achieve predictable tooth 
movements of all teeth in all three di-
mensions of space in patients whose 
growth is complete.

Miniplates are placed during the or-
thognathic surgery and are used to fix the 
significant orthodontic displacements 
often necessary in this type of protocol. 
Other authors have described the use of 
miniscrews placed during the first post-
operative month. These skeletal anchors 
prevent the premature loading of dental 
anchors after surgery and prevent any 
possible unwanted dental movements 12.

Figure 3
Surgical gutter on models mounted on an 

articulator.
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The SFA has several biological and 
psychosocial advantages compared to 
conventional orthosurgical treatment. 
Nagasaka et al.26 believes that the ben-
efits of this new treatment approach 
clearly outweigh its disadvantages, 
which is why it should become one of 
the standard therapeutic alternatives in 
the near future.

First of all, the improvement on the 
psychology and well-being of the pa-
tient is aided through the improvement 
of their facial esthetics and functions. 
Functional and esthetic disorders due 

to dentofacial or skeletal abnormalities 
with a great psychosocial impact are 
observed. They can lead to low self-es-
teem, which can lead to depression. 
Orthognathic surgery is the only ther-
apy that treats these dysmorphoses29. 
The SFA has a real advantage because 
it improves the facial esthetics and 
functions from the beginning of the 
treatment. The patient does not have to 
wait many months or even years due to 
preparatory orthodontic treatment. Be-
cause the skeletal problem and there-
fore the esthetic disorder is corrected, 

WHY SURGERY FIRST? WHAT ARE THE BENEFITS?

a

b

Figure 4
(a) Consultant patient for mandibular prognathism, preoperative photographs. (b) The orthodon-

tic phase has just begun with a very satisfactory esthetic result at 1 month after surgery.
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the patients are satisfied from the be-
ginning of the treatment12,20,37 (Fig. 4 a, 
b). On the other hand, the absence of 
preoperative dental decompensation is 
a real advantage because the preoper-
ative orthodontic preparation involves 
a worsening of the profile especially at 
the level of the lips, masticatory discom-
fort, and psychosocial problems. The 
SFA helps fix the major problems asso-
ciated with the traditional protocol26,31.

As a result, different authors have ob-
served increased patient cooperation 
treated by SFA compared to a conven-
tional approach. In 2014, Hernandez-Alfa-
ro et al.13 stated that early response to 
patient demand improves adherence to 
postoperative orthodontic treatment and 
makes a significant contribution to over-
all treatment satisfaction. Because of the 
treatment sequence of a surgery first 
protocol, patients can decide the surgery 
date for themselves because there is 
no need to wait for a leveling and com-
plete decompensation of the arches11. In 
addition, this first phase of the conven-
tional orthosurgical protocol is often dif-
ficult and unpleasant for the patient who 
sometimes wants to give up treatment.

Facial and functional improvements 
that the patient notices with the SFA 
are motivating and therefore helps to 
avoid a possible withdrawal from treat-
ment before the surgery.

One of the other major benefits of 
this protocol is the postoperative ortho-
dontic movement of teeth at a much 
faster rate, which decreases the overall 
duration of treatment14. For example, 
RAP has been the main reason for the 
surgery first protocol for many years: 
Postoperative orthodontic movements 
are faster, easier, and more accurate. 
The different osteotomies performed 
during surgery create biological activa-

tion with increased blood flow within 
the alveolar bone due to the healing 
process. This phenomenon facilitates 
the dental movements in maxillary bas-
es 5,16,21,22,23.

It was described as early as 1977 by 
Epker and Fish9 almost 24 years be-
fore the RAP study in the orthodontic 
treatment by Wilcko et al.40. In fact, 
they claim that the increase in cell turn-
over and bone remodeling throughout 
the surgical area of the bone results 
in an accelerated postoperative ortho-
dontic movement. In 2001, Wilcko et 
al. showed that the effect of corticot-
omies was accelerated bone turnover 
and a regional decrease in bone den-
sity facilitating tooth movement. The 
same biological effects seem to occur 
after orthognathic surgery resulting in 
accelerated movement during ortho-
dontic treatment 40. Liu et al. in 201123 
hypothesized that postoperative ortho-
dontic movement acceleration could 
be related to increased osteoclastic 
activity and metabolic changes in the 
dentoalveolar bone for 3–4 months af-
ter surgery, which may then induce ac-
celerated tooth movement.

This acceleration of tooth movements 
after surgery is also because of the res-
toration of a normal functional and ana-
tomical relationship between the bones 
and surrounding soft tissues allowing 
more efficient tooth movements and 
easier orthodontic decompensation2,14. 
Lee also supported this argument in 
1994, stating that orthodontic treatment 
is easier to perform after early establish-
ment of a normal skeletal and soft-tissue 
environment through orthognathic sur-
gery. In effect, it eliminates soft-tissue 
resistance to dental decompensation 
movements 19. This change improves 
the tone of the upper lip and provides 
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a better position of the tongue, which 
increases the efficiency of incisive de-
compensation thanks to the muscu-
lar forces applied to the two arches. 
This early muscle adaptation helps the 
movement of the teeth, because it goes 
in the same direction, and thus stabiliz-
es this orthodontic decompensation26. 

Moreover, the movement of the teeth 
can be easily obtained because there is 
generally no more dental work. Huang 
et al.14 have observed more favorable 
biological tooth movements and more 
predictable occlusal results with better 
coordination of the upper and lower 
dental arches.

Numerous studies have highlighted 
the prolonged overall duration of treat-
ments using conventional protocols, 
especially the long phase of preopera-
tive orthodontics7,24,25,27,33, which has not 
necessarily been very effective2,31. It is a 
time-consuming process that can take 
up to 24 months with a median dura-
tion of 15–17 months depending on 
the studies 8,24,25,30. With a SFA, the total 
duration of treatment is usually shorter, 
which has helped to make this approach 
more attractive to patients, surgeons, 
and orthodontists36. In fact, most of the 
surgery first studies have described 
postoperative orthodontic treatments of 
about 1 year2,21,26,39 or 6–9 months 12,34,38, 
which is 6–12 months shorter compared 
to the conventional approach11,22. This 
decreased treatment time could then 
prevent complications such as the ap-
pearance of caries, gingival recessions, 
and root resorptions often observed 
following long orthodontic treatments2. 
It is important to note that the various 
factors such as the rapid restoration of 
normal functions and anatomic muscle 
relationships, as well as the absence of 
strong occlusal contacts, contribute to 
decreasing the total treatment time 26.

On the other hand, different authors 
have compared the results of treat-

ments of patients treated with both 
approaches. Liao et al.21 concluded that 
both groups had similar treatment out-
comes for facial, occlusion, and stabili-
ty, but with a shorter treatment time in 
the surgery first group. Ko et al.18 also 
concluded that the end results did not 
differ between the two approaches in 
terms of skeletal correction. Therefore, 
if the existing dental compensations 
achieve the goals of orthognathic sur-
gery, a long preoperative orthodontic 
period is unnecessary.

We conducted a preliminary study 
whose objective was to evaluate the 
treatment results of surgery first pa-
tients with a total treatment time ≤6 
months using the objective graduation 
system (OGS) of the American Board 
of Orthodontists (ABO).

This retrospective study was conduct-
ed in a private practice in Medellin, Co-
lombia, where the surgery first protocol 
is used routinely. The eight criteria of the 
ABO OGS index were measured: align-
ment, marginal ridges, vestibulolingual 
inclination, occlusal contacts, occlusal 
relationships, overhang, interdental con-
tact points, and root angulation (Table 
1, Fig. 5). The results were then com-
pared with those of other studies with 
the same index of orthosurgical cases 

RESULTS COMPARED TO A CONVENTIONAL PROTOCOL
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performed with a conventional protocol. 
We came to the same conclusion as the 
previous authors, patients treated with 
the SFA with a short duration of treat-
ment (≤6 months) seem to show results 
equal to those of patients treated con-
ventionally.

Finally, different studies18,21,36,39 evalu-
ated the stability of craniofacial struc-

tures at least 1 year after orthognath-
ic surgery comparing the approach of 
surgery first and the conventional ap-
proach. In view of the conclusions of 
these studies, the long-term results of 
the surgery first protocol show that the 
transverse, vertical, and sagittal dimen-
sions of dental and skeletal stability are 
similar or even better.

Table I: OGS score by criterion.

Average SD SE Range

Alignment 12.6 3.5 1.4 9.5–19.5

Marginal ridges 4.3 2.1 0.8 2–8.5

VL inclination 5.5 3.9 1.5 1.5–13

Overhang 3.5 2.1 0.8 1.5–8

Occlusal contacts 2.9 3.2 1.3 0.5–9.5

Occlusal relations 4 3.3 1.3 0–9

Interproximal contacts 0 0 0 0–0

Root angulation 1.5 1.1 0.4 0–3

Total 34.5 11.2 4.5 22–48.5

Figure 5
Percentage of subjects according to OGS score.

Katerina, 28 years of age, presented 
for a consultation at the clinic for signif-
icant facial asymmetry associated with 
mandibular prognathism. We observed 
a mandibular deviation to the right and 

an inverted anterior malocclusion are 
observed (Figure 6).

A 6-mm mandibular retraction was 
simulated on models mounted on an 

CLINICAL CASE
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Figure 6
Start of treatment documents. (a) Extraoral photographs. (b) Intraoral photographs. (c) Teleradi-

ography of face and profile. (d) Panoramic x-ray.
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Figure 7
Surgical planning on articulator mounted 

models. Initial occlusal relationships. Occlusal 
relations after simulation of mandibular 

retraction.
Figure 9

Alignment of maxillary incisors and correct 
overhang (5 months).

Figure 8
Retraction of maxillary lateral sectors on 

anchor plates.

articulator, it will be performed along 
with genioplasty (Figure 7).

Miniplates were surgically placed at 
the same time to achieve a retraction 
of the maxillary lateral sectors allowing 
the correction of the anterior maxillary 
congestion without increasing the over-
hang (Figure 8).

In 5 months, the space needed to 
align the incisors and obtain a correct 
overhang were obtained (Figure 9).

Surgical and orthodontic treatment 
was performed in 7 months, which re-
sulted in a very satisfactory esthetic 
result, a correction of facial asymmetry 
and Skeletal Class III, as well as func-
tional occlusal ratios (Fig. 10).

Despite the many challenges of per-
forming orthognathic surgery before 
orthodontic decompensation, the mul-
tiple benefits of this approach and the 
results of treatment obtained show the 
need to incorporate the surgery first 
protocol into standard treatment op-
tions for orthosurgical cases. In fact, 
the decrease in the duration of treat-
ment as well as the increase in patient 
satisfaction and cooperation prioritize 
the patient’s well-being and demand, 
without compromising the quality and 
stability of the end-of-treatment results.

With a focus on case selection, treat-
ment planning, and two-way exchange 
between the surgeon and the ortho-
dontist, the SFA achieves a high level 
of patient and clinician satisfaction. It is 
therefore a change of perspective that 
the clinician must adopt to integrate 
this new effective and advantageous 
treatment model into their therapies.

Illustrations: Courtesy of Dr. Carlos 
Villegas, Medellin, Colombia.

Conflict of interest: The author declares that 
there is no conflict of interest.

CONCLUSION



Zeitoun D. Surgery first:  Which protocols for which results?12

D. ZEITOUN

a

b

c d

Figure 10
End-of-treatment documents (7 months). a) Extraoral photographs. b) Intraoral photographs.  

c) Teleradiography in profile. d) Panoramic X-ray.
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