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Abstract

Introduction: Conventional orthodontic-surgical treatment for the correction of dentofacial defor-
mities takes up a lengthy period of time preparing the patient orthodontically, which sometimes

causes a temporary deterioration in the patient’s appearance. This fact has set the stage for the

development of a new treatment technique aimed at addressing these issues. Objectives: To intro-
duce a new protocol—named Anticipated Benefit—and to illustrate it with a clinical case. Meth-

ods: The planning stages are presented and then illustrated by treating a patient with a Class III

deformity. According to this method, after some careful planning the orthodontic appliance is fixed
and subsequently orthognathic surgery is performed. Conclusion: Although both the traditional
and the Anticipated Benefit techniques provide excellent functional and aesthetic results, the new

protocol achieves significant improvements soon after the start of treatment. The new method has

proved very convenient, particularly for the patient.
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INTRODUCTION

Conventional orthodontic-surgical treat-
ments for the correction of dentofacial defor-
mities comprise—after diagnosis and treatment
plan—a presurgical orthodontic stage, the or-
thognathic surgery per se and the orthodontic
finishing stage.! This treatment method has also
been tested by time. It has been used for decades
and proved very effective. However, it has limita-

tions because when patients decide to undergo

the treatment they have to wait for almost a year
and a half for the surgery? and in most cases pa-
tients see their facial appearance worsen during
this period. This is a paradox, as many patients
who seek treatment expect to gain some aes-
thetic improvement,3*>¢ although the treatment
produces a significant functional effect.

This limitation led me to develop and use
in my private practice, since 2004, a treatment
methodology that anticipates surgery. Applied
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after the diagnostic phase, this protocol is based
on planning extensively all treatment stages, in-
stalling the orthodontic appliance, operating on
the patient and only then proceeding with the
orthodontic treatment.

This methodology anticipates the benefits
derived from surgery and, accordingly, has
been named Anticipated Benefit. It does not
change the surgical technique significantly but
rather the orthodontic treatment, which be-
comes more complex as it incorporates skeletal
anchorage in most of the cases and requires a
commitment by the orthodontist to achieve the
goals established at the beginning of treatment.
This article aims to describe this protocol by
means of a case report.

ESTABLISHING THE GUIDELINES FOR AN
ORTHODONTIC-SURGICAL TREATMENT

The first step is diagnosis, followed by a def-
inition of the treatment guidelines and finally
the treatment plan. The diagnosis—which re-
quires anamnesis, physical and complementary
examination—is essential. It provides guidance
to the surgeon and the orthodontist regarding
the needs of the case. However, the diagnosis
does not change with this protocol. I there-
fore suggest the reading of specific articles on
this subject.”®® Once the diagnosis is ready
the treatment is outlined. It might involve, for
example, combined surgery of the maxilla and
mandible for the correction of a Class III defor-
mity. This approach is discussed with the pa-
tient and, if necessary, it is also discussed with
the persons responsible for the patient. A tech-
nically ideal treatment is not always indicated
for a specific patient. Cultural, social and eco-
nomic aspects may have a bearing on the deci-
sion made by the patient. However, the doctor
should advise the patient of the pros and cons
of each treatment option.

Once the patient makes an informed deci-
sion the treatment plan is established.

COMBINED TREATMENT OF DENTOFACIAL
DEFORMITIES

The treatment plan requires an integration
of every specialty involved in the case. Thus,
when a dentofacial deformity is treated by or-
thognathic surgery there will be at least two dis-
tinct but compatible plans, i.e., the orthodontic
and surgical plans. Occasionally, a periodontal,
prosthetic, restorative treatment, among others,
may also be necessary.

In this article, we will focus our discussion
on the orthodontic and surgical plans.

Orthodontic plan

Orthodontic plans are very complex and re-
quire that the professional possess a solid back-
ground. A treatise in orthodontics is not suf-
ficient to encompass every aspect of the treat-
ment plan. Thus, I will refrain from going into
interdisciplinary details or matters that extend
beyond the limits of a treatment in which the
patient typically has a healthy, non-reduced
periodontium with every tooth in place up to
the second molars.

One decision should be made at the very
start when performing the cephalometric trac-
ing, namely, the final position of the upper and
lower incisors. Next, it is very important to
carefully assess incisor exposure during resting
and smiling. The tracing should take into ac-
count both the inclination and the anteroposte-
rior and vertical positions of these teeth. If the
professional wishes to make any orthodontic
changes in the maxillary or mandibular planes
involving the intrusion or extrusion of the pos-
terior teeth then this is the moment to plan it.
However, these changes, related to open bite
treatments,'? are very rarely implemented.

Once these positions are established, it
is necessary to analyze the cast models and
sometimes the patient him/herself. It is nec-
essary to verify that there is appropriate peri-
odontal structure to support tooth movement.
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In addition, it is important to evaluate if there
is enough space for such movements. For in-
stance, when the upper molars are distalized it
is necessary to verify if there is enough space
on the tuberosity for the movement. If these
changes are feasible, then one can proceed as
planned. Otherwise, it is necessary to check it
over again. Once incisor position has been es-
tablished, the next step is making a set-up that
simulates the desired orthodontic tooth move-
ment. This technique has been described in
detail in other publications.'"'? The purpose of
the set-up is to allow the viewing of the tooth
movement as a whole. With it, it is possible to
see the prosthetic spaces at the end of treat-
ment, detect the need for dental extractions,
adjust the Bolton discrepancies, etc. However,
above all, the set-up allows professionals to
identify the anchorage required by each case.
After a realistic evaluation of the treatment,
tooth movement is transferred to the cephalo-
metric tracing. The molars are traced in their
initial and final orthodontic treatment positions.
Currently, I use only in silica set-ups, i.e., on
the computer. However, [ apply the exact same
principles used on cast model set-ups.

Surgical plan

Once the orthodontic treatment is viewed
on the set-up the surgical plan can be per-
formed. At this time, since there was no orth-
odontic treatment prior to surgery, the surgeon
and the orthodontist should consider both the
initial and the final tooth positions, after or-
thodontics. The surgical prediction tracing is
performed along the same lines as the conven-
tional tracing. The only difference is the fact
that the whole plan should be carried out with
the initial and final tooth positions included in
the tracing and using different colors.

Orthognathic surgery
The surgical procedure itself does not

change. But some details should be considered
by both surgeon and orthodontist.

The first pertains to the need for interocclu-
sal acrylic trays after surgery. The trays enable
the surgeon to find the position of the osseous
fragments and give the orthodontist any hints
as to the risk of surgical relapse during the first
post-operative days. This is because any change
in the occlusal relationship can be easily identi-
fied by an improper fitting of the tray on the
dental arches.

The second detail relates to intermaxillary
fixation. The establishment of a intermaxillary
fixation after surgery depends on several fac-
tors which will not be discussed here such as,
for instance, the fragility of the osseous frag-
ments or a bad split. However, a transurgical
fixation is almost always necessary. Thus, since
the patient is not submitted to an orthodontic
preparation and the surgery is performed in the
aligning and leveling stages of treatment, spe-
cific arrangements are needed for the fixation.

The arrangements may be the preparation
of passive rectangular arch wires with preweld-
ed hooks, brackets with hooks on the cuspids
and bicuspids, or Kobayashi hooks. Occasion-
ally, intermaxillary screws may be required.
Such screws are similar to mini-implants and
are inserted directly into the bone through the
gingiva while elastics or stainless steel wires
are placed on the screws. Orthodontic mini-
implants may be used for this purpose. In any
case, however, the orthodontic arch wires must
be tied with metal ligature. Elastic ligatures are
not recommended given the risk that they be
dropped into the surgical wound.

Personally, I do not use passive rectangular
arch wires. In most cases, patients undergo sur-
gery using active super-elastic arch wires with
Kobayashi hooks. Due to the use of surgical
acrylic trays for three weeks, orthodontic tooth
movement is limited during the immediate
post-operative stage.
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Limitations

The main limitations for surgery at the be-
ginning of treatment are severe curves of Spee
and vertical asymmetries. The curve of Spee
can make it difficult to establish a predict-
able mandible position. When asymmetries are
the challenge, it is difficult to make a proper
evaluation of the occlusal plane and the sur-
gical needs to correct the asymmetries, due to
the differences in height among teeth. In both
cases, a pre-surgical aligning and leveling stage
is highly recommended.

CASE REPORT
Diagnosis

A male patient, 18.9 years old, came to my
office with a major complaint of facial dishar-
mony. His deformity had appeared in his child-
hood and there were similar cases in his family,
i.e., an aunt and a cousin. His condition exerted

a negative impact not only functionally but
also, and very significantly so, aesthetically.

A facial analysis (Fig 1) showed a symmet-
ric Class III dentofacial deformity with concave
facial profile. The zygomaticnasolabial line was
sinuous in the paranasal area with a disruption
in the commissural level.”® The nose was well
proportioned with the nasal apex well posi-
tioned to the vertical (Fig 4). Tooth exposure
was moderate when smiling.

The intraoral clinical examination (Fig 1)
and the study model (Fig 2) showed a Class
[T dental relationship with upper and lower
crowding. A cephalometric analysis (Table 1,
Fig 4) showed a skeletal Class III and a very
significant mandibular prognathism. The up-
per incisors were buccally tipped and the lower
incisors retroclined. In turn, the panoramic
(Fig 3), cephalometric (Fig 4) and periapical
X-rays of the whole mouth showed a Class III

FIGURE 1 - Pretreatment extraoral and intraoral photographs.
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FIGURE 2 - Pretreatment study models. The tracing areas are augmented on the lower right corner. Note the Class Il relationship.

FIGURE 3 - Pretreatment panoramic X-ray.

FIGURE 4 - Cephalometric X-ray and pretreatment tracing (continuous line). The pretreatment trac-
ing is overlying the Bolton standard tracing. Note that the superimposition shows the maxilla in a
good anteroposterior position, but vertically deficient. The nose is well proportioned (“Bolton Stan-
dards of Craniofacial Development & Growth”, Bolton-Broadbent-Golden, Case Western Reserve
University - Cleveland, Ohio).
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deformity as well as good periodontal and den-
tal health. The third molars were in place.

The diagnosis was Class III dentofacial de-
formity with a Class III malocclusion. The skel-
etal relations were determined by a significant
mandibular prognathism associated with mild
to moderate anteroposterior and vertical defi-
ciencies of the maxilla.

Treatment options

After finalizing the diagnosis, guidelines
were established for the treatment. It consisted
in the orthodontic-surgical correction of the
deformity combining a mandibular setback
with potential maxillary advancement. All the
treatment options included orthodontic treat-
ment and orthognathic surgery using the An-
ticipated Benefit protocol. Third molars would
be extracted during the orthognathic surgery.
The alternatives were:

1. Mandibular setback combined with max-
illary advancement. In this treatment option,
the mandible would be set back and the maxilla
advanced. The lower teeth would be protruded
and the upper teeth retracted.

2. Mandibular setback associated with para-
nasal graft. In this case, there would be no max-
illary advancement; the paranasal areas would
receive an autogenic or haloplastic graft.

3. Mandibular setback. In this alternative,
the maxilla would not be advanced and the pa-
ranasal areas would not be filled. The patient
and his family chose this treatment option.

Treatment plan

The first step in the treatment plan was to
establish the final position for the upper and
lower incisors. Here, the choice was to keep the
upper incisors in position to prevent the upper
lip from retracting. This decision was based on
aesthetics, as there would be no maxillary ad-
vancement. Furthermore, it was also in the plan
to protrude the lower incisors. All these tooth

TABLE 1 - Pretreatment, post-operative and final cephalometric mea-
surements.

SnV - ULP 1to2mm 1mm 0mm 0mm

SnV - LLP O0to-1mm 8 mm -3mm -1 mm

SnV-Po" -1to-4mm 3mm -10 mm -6 mm

HEECIELIE 110° 110° 113° 108°
angle

1/Stms 1to4 mm 1 mm -1 mm 0mm
G-Sn 50% 50,4% 48,5% 50,7%
Sn - Me’ 50% 49,6% 51,5% 49,3%
0
Sn-Stms 53k 0f 9989 30% 30%
lower half
0,
Stmi-Me  86%0f 5099 70% 70%
lower half
ILG 0to3mm 1mm 0 0

1/-HP 114° to 116° 124° 125° 127°
1/-PP 110° + 5° 125° 125° 127°
/1-GoMe 95+5° 80° 81° 89°
© o eomssueawass
NPer-A 1mm 1 mm 2mm 0.5 mm
NPer-B -3mm 11 mm -3mm 0
GoGn-SN 32 21° 26° 25°

movements are similar to when the patient is
treated conventionally with orthodontic prepa-
ration. Cephalometrics was used to establish
the protrusion for the lower incisors. Initially,
they were 10° towards the lingual (Table 1).
Thus, the plan was to protrude them by 10°
(Fig 5, A and D). The lower lip was protruded
by 80% of the tooth movement. Nevertheless,
no adequate algorithms for predicting lip move-
ment are available to this date for any planning
scenario, be it conventional or Anticipated
Benefit. As soon as the position for the anterior
teeth was established, it was possible to plan
the mandibular retraction. It was achieved by
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C D

FIGURE 5 - A) To the pretreatment cephalometric tracing, in black, over-
lies, in green, the incisor and the lower lip positions. The lower lip had
80% of tooth movement predicted protrusion. B) The red arrow empha-
sizes the mandible draw back to a proper incisors relationship. The oc-
clusal plane was used as a reference for the posterior sliding of the
mandible. Note that the dental relationship of the posterior teeth is a
Class Il relationship. C) After working on the set-up to establish a cor-
rect position for the posterior teeth, these positions were traced (blue
arrow). In this case, the upper incisors and the lower molars did not
change their anteroposterior relationship. The red square in A) is em-
phasized in D), showing the 10° change in the lower incisors angulation.
The treatment plan was discussed with the surgeons who operated the
patient (Dr. Frederico Salles and Dr. Marcos Anchieta).

sliding the partial tracing of the mandible to-
wards the posterior region along the occlusal
plane until the incisors reached a proper rela-
tionship in their final position (Fig 5, B). From
this new position, the predicted results could
be evaluated. It is important to emphasize that
the patient, who had dental and skeletal Class
III relationship, would have his osseous base
ideally positioned. This would give him—and
in fact did—a balanced facial profile. However,
the dental relationship would change to a Class
II. In some situations from this point on it may
be necessary to reassess the results planned for
the treatment. Sometimes, it is necessary to
consider other treatment options, which may

include other dental and skeletal movement
combinations and, sometimes, additional dis-
cussion between orthodontist, surgeon and pa-
tient.

This was not the case in this treatment.
After the position for the anterior teeth was
established, it was necessary—as in most cas-
es—to view the position of the posterior teeth
on the set-up. I have been using for some time
now set-up procedures that are similar to those
used on cast models.!"'2 Nonetheless, I scan the
models with a 3D scanner, sectioning the teeth
with a computer program and thereby estab-
lishing the movements.

My clinical experience suggests that this
technique takes less working time than the tra-
ditional one, allowing as many treatment com-
binations as possible. Additionally, the set-up
findings can be used to assist in communicating
with the patient. A demonstration of this tech-
nique will be presented in another upcoming
article. In the treatment reported here the set-
up findings showed that the planned movement
allowed an adequate dental relationship at the
end of treatment (Fig 6). It was also clear that
a minor retraction of the upper posterior teeth
would be necessary (video 1, available at www.
dentalpress.com.br/journal). The same study
showed that positioning the lower incisors with
a protrusion of 10° would enable the align-
ment of the lower dental arch with no need for
stripping or any additional maneuver (video 2,
available at www.dentalpress.com.br/journal).
All the data collected studying the set-up was
important to determine which anchorage de-
vices to use. Two mini-plates were used on the
maxilla to retract the posterior teeth by 2 mm.
These mini-plates were inserted during the or-
thognathic surgery. Tooth movement was trans-
ferred to the cephalometric tracing (Fig 5, C).

Treatment progress and results
After the orthodontic and surgical plans had
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been defined the fixed orthodontic appliance
was installed with 0.022 x 0.028-in preadjust-
ed brackets on both dental arches. Bands were
placed on the molars, except the upper second
molars.

The purpose was to facilitate extraction
of the upper third molars. NiTi 0.014-in arch
wires were engaged immediately after appli-
ance installation.

The patient underwent surgery after appli-
ance installation. During the 11 mm mandibular
setback surgery mini-plates were placed on the
maxilla for anchorage to retract the upper pos-
terior teeth. The third molars were extracted.

An interocclusal tray was made and served
as reference on two occasions. Firstly, to es-
tablish fragment relationship during surgery
and secondly, to clinically follow up on surgi-
cal stability for a period of three weeks. Two
weeks after surgery, the facial aspect showed

significant improvement (Fig 7). After surgery,
the dental relationship was that of a Class Il but
with facial Pattern I. Upper and lower crowding
did not change (Fig 7). The mandibular setback
was considerable and caused very important
cephalometric changes (Table 1, Fig 8).

After a three-week post-operative period,
NiTi springs were placed from the mini-plates
to the upper cuspids. Buccal tubes were bonded
to the second molars and these teeth were in-
cluded in the treatment. The activation aimed
at distalizing the upper teeth, creating spaces
for upper-anterior alignment. The springs were
kept in place as the aligning and the leveling
arch wires progressed with treatment. On the
lower dental arch the arch wires progressed
gradually from 0.014-in NiTi to a 0.017 x
0.025-in stainless steel arch wire.

During finishing, intermaxillary elastics
were used for a short period of time to improve

FIGURE 6 - Surgical computerized set-up of the treatment. Study models were scanned in a 3D scanner; teeth were crosscut, in a computer program, and
tooth movement established. General procedures applied to the virtual set-up are the same as the ones applied to the physical models. The red squares
show details of the teeth relationship after the proposed tooth movement and the mandible draw back.
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FIGURE 7 - Two weeks after surgery, the facial appearance presented some edema yet. After surgery, the malocclusion was a Class Il malocclusion. But,
the patient had already a face pattern | (surgeons Drs. Frederico Salles and Marcos Anchieta).

— Initial
. . . . . i —— Three weeks of treatment -
FIGURE 8 - Post-surgical (A) and final (B) cephalometric X-rays. Total (C) and partial (D) superimposi- two weeks after surgery
tions of the cephalometric tracings. There was a very significant change on the patient facial profile, D  — Final - after 15 months of treatment

as well as a very significant tooth movement. Upper mini-plates were used for anchorage.
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FIGURE 9 - Extraoral and intraoral photographs in the end of treatment (surgeons Drs. Frederico Salles and Marcos Anchieta).

FLCLRE LIRS ETeS TERETTTRTrrS

FIGURE 10 - Study models in the end of treatment. The tracing areas are augmented in the lower right corner. Note the molars relationship.
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FIGURE 11 - Final panoramic X-ray.

intercuspation. The patient was very pleased
with the end result of treatment as reflected
in both facial aesthetics and occlusion. The ap-
pliance was removed after 15 months of treat-
ment. A wraparound type removable appliance
was used on the upper arch and a 3 x 3 fixed
retainer was bonded on the lower arch.

Two years after treatment (Fig 12), the oc-
clusion remained stable.

DISCUSSION

An orthodontic-surgical treatment that de-
ploys the Anticipated Benefit technique offers
valuable advantages to patients. These advan-
tages stem from the fact that the period of con-
ventional orthodontic preparation is eliminated
and surgery anticipated. Both techniques pro-
vide excellent functional and aesthetic results
(Fig 13, C and 14, C). However, by anticipat-
ing surgery the treatment focus can be shifted
to the patient. Application of the new protocol
is justified insofar as it brings about significant
improvement of serious health problems, such
as obstructive sleep apnea, as well as facial aes-
thetic issues, right from the start of treatment
(Fig 14, A and B).

Therefore, patients are spared the dete-
rioration of their facial appearance typical of
most conventional treatments (Fig 13, A and
B), particularly in the treatment of Class III
deformities. The facial aesthetic deterioration

that accompanies conventional treatment is a
paradox. A large number of patients who un-
dergo orthognathic surgery seek aesthetic im-
provement,>¢ although the surgery also affords
palpable functional gains.'* In order to benefit
from such aesthetic gains, however, patients
must endure a transitional—17 months, on av-
erage—period of facial aesthetic deterioration.

The core of this technique relies on very
careful orthodontic planning. It does not
change the diagnosis of dental deformities but
makes the treatment plan more demanding as
it incorporates the need for viewing the orth-
odontic goals in the cephalometric tracing and
on the set-up.

The set-up plays a vital role in determin-
ing the final position of posterior teeth. This
prediction is relevant not only for academic
purposes but also because it assists the ortho-
dontist in the patient’s final occlusion and in
identifying the anchorage needs. However, the
set-up is not necessary in every single case and
can be offset by a professional’s skill in treating
similar cases.

Perhaps the best general rule one can apply
to set-ups is to use one every time there is any
doubt about the treatment, especially about
anchorage and prosthetic spaces. When using
Anticipated Benefit, skeletal anchorage is es-
sential in most but not all cases.

My clinical experience shows that the use
of mini-plates as anchorage is an advantage in
many treatments, as reported in this article. A
very similar article was published recently.!®
However, in some cases mini-implants can be
used and skeletal anchorage may not be nec-
essary. Nevertheless, it should be underscored
that skeletal anchorage increases orthodontic
tooth movement predictability.!®!¢!7 This is
what makes it possible for tooth movement—
which would normally be implemented prior
to surgery, according to the conventional treat-
ment method—to be carried out, in many cases,
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FIGURE 13 - Orthodontic-surgical treatment using the conventional method. A) lllustration of a Class Ill deformity. After orthodontic preparation (B), with
distal movement of the lower incisors (arrow), worsening of the facial pattern lll. End of treatment with well-balanced results (C).

after the orthognathic surgery.

Although the orthodontic plan is more
complex than conventional treatment, surgi-
cal plans are not. Surgeons, however, should be

aware of all orthodontic steps taken throughout
the treatment. This means that there should be
better communication between orthodontist
and surgeon than in conventional treatment.
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FIGURE 14 - lllustration of an orthodontic-surgical treatment of Anticipated Benefit. A) Pretreatment. B) The deformity soon after the orthognathic surgery,
without orthodontic conventional preparation. Very significant facial change to a facial pattern I, but, the lips do not show a correct relation yet. Mini-
plates are used to retract the upper teeth. C) End result of treatment very similar to the conventional method.

Orthodontists must feel reassured that sur-
geons will be able to implement the treatment
plan. Surgeons, in turn, must feel confident that
orthodontists will finalize the patient’s occlu-
sion in a relationship such as the one shown in
Figure 7.

It should be emphasized that Anticipated
Benefit treatment changes to the dental rela-
tionship differ significantly from conventional
treatment. In this new method, one type of
malocclusion is replaced by another and the
new malocclusion is subsequently treated (Fig
14, A and B). In other words, due to the typi-
cal pattern of tooth positions in Class III de-
formities, after surgery the patient will exhibit
a balanced facial appearance but very likely
combined with a Class II malocclusion (Fig 14,
A, B and C). The opposite is true of Class II
deformities.

This means that the general pattern of tooth
movement accomplished by this new treatment
option is very similar to the conventional meth-
od except that orthodontic tooth movement
tends to occur faster. This probably happens

because tooth movement benefits from—in-
stead of countering—muscular forces, as is the
case in the conventional treatment. Further-
more, this factor may— at least partly—account
for the fact that most treatments that use this
approach require a shorter time period.

CONCLUSION

In summary, the Anticipated Benefit orth-
odontic-surgical treatment applies the princi-
ples reported in the dental literature to reverse
treatment stages and anticipate the surgery. It
provides some key advantages such as faster
improvement of both aesthetics and function,
averting the temporary deterioration of facial
aesthetics often found in many treatments of
dentofacial deformities.
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