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Abstract: Well-managed orthodontic therapy is vital to the success of oral
and maxillofacial surgery, helping to facilitate optimal skeletal correction
along with ideal dentofacial esthetics and long-term occlusal function. In
the treatment of skeletally mature patients with dentofacial deformities,
orthodontics often needs to be combined with oral and maxillofacial surgery
to correct transverse, vertical, and sagittal skeletal discrepancies and facial o
asymmetries that affect function and facial.esthetics..Supported by published
literature, this article presents a detailed\discussion of key-considerations for
the management of orthodontic/orthognathic surgery cases. Step-by-step

recommendations encompassing case diagnosis, presurgical preparation,

and postsurgical management are provided.

LEARNING OBJECTIVES

« Describe the general
sequence of orthodontic
preparation before an
orthognathic surgery

« Explain the order of
diagnostic analysis:
transverse, vertical, and
sagittal

Delineate pre- and
postsurgical orthodontic
objectives and discuss
how altered oral function
impacts orthodontic/
orthognathic surgery goals

DISCLOSURE: The authors had no
disclosures to report.

roperly conducted orthodontic treatment enables oral

and maxillofacial surgeons to obtain the best possible

skeletal correction with optimal dentofacial esthetics

and long-term occlusal function. Astute orthodontic

preparation will likely minimize total anesthesia time
by allowing for a shorter and highly precise surgical procedure.
Biomechanics in surgical preparation are usually contradictory to
conventional orthodontics, as tooth movement is performed in the
opposite direction.!

For any comprehensive surgical-orthodontic treatment, it is
important that clinicians address patient concerns and under-
stand the patient’s values and expectations, taking into account the
patient’s motivation and psychological reasons for the treatment.”
Orthodontic and surgical computer software for simulation can
play akeyrole in educating patients on their dentofacial deformity
and possible need for combined solutions.

Adult patients with dentofacial deformities do not have the
anatomical and physical growth that children and adolescents do.
Therefore, an orthodontist may need the contribution of an oral
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and maxillofacial surgeon to correct severe skeletal problems in
different planes of space that affect function, facial esthetics, and
even self-awareness in adult patients.'® Another difference versus
children and adolescents is that adults often require prosthodontic
and periodontal interdisciplinary treatment.

Diagnosis: Elements to Evaluate

Surgical-orthodontic cases are diagnosed and treated in three
planes of space to accomplish treatment goals."** The following
elements are evaluated by the orthodontist along with the oral and
maxillofacial surgeon:

Facial thirds. First, the facial thirds need to be established. A
thorough examination of the lower facial third itself is required
to determine if there is a need for a lower facial height alteration.
This evaluation, involving mostly the orthodontist, also includes
the width of the nose, position of the ears, projection of the fore-
head, and the midface. Frontal, lateral, and profile photographs and
images complement the clinical examination (Figure 1 through
Figure 5).
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Symmetry of the face. In asymmetries, one of the first consider-
ations should be the buccolingual torque of posterior teeth.® Factors
also include whether the upper, lower, and facial midlines are well-
aligned'*¢ and whether asymmetric growth has occurred. The clini-
cian should ascertain if the patient received trauma to the chin with
a condylar fracture as a youth. In many asymmetries the height of
the orbits will be altered, which can also raise concerns.

Transverse dimension. The transverse dimension is the founda-
tion for vertical and sagittal corrections.*® The diagnosis of maxil-
lary transverse deficiencies is made by analyzing the posteroante-
rior cephalometric x-ray according to the Ricketts analysis” or the
Penn transverse analysis on a cone-beam computed tomography
(CBCT) scan.® Norm of maxilla minus mandible should be a posi-
tive measurement of 5 mm® instead of only diagnosing the patient
based on the articulated dental casts or intraoral examination.?
Skeletal assessment is used to determine the amount of surgical
expansion required to resolve the discrepancy between the widths
of the mandible and maxilla if present.®

Vertical dimension. Vertical dimension assessment from profile
and frontal photographs and the lateral cephalometric x-ray
(Figure 6) is also critical. Clockwise or counterclockwise mandibu-
lar rotations influence the sagittal position of the lower jaw. When
considering vertical maxillary excess, the amount of upper incisor
display with lips at rest and while smiling can be a concern. Factors

may include the presence of a “gummy smile,” supra-eruption of
the maxillary anterior teeth, or an altered passive eruption.’ It

mustbe determined whether bones (maxilla), the upper lip, gingi-
val tissue, or overerupted maxillary anterior teeth are responsible

for vertical problems.

Sagittal position. The sagittal position is evaluated next. This
dimension is heavily influenced by the two previously discussed
dimensions. The clinician must determine if the maxilla and/or
mandible are displaced relative to each other and other craniofa-
cial structures. Several popular specific cephalometric analyses for
orthognathic surgery can be used. The patient’s facial convexity or
concavity is assessed. The angle of convexity (nasion, point A, pogo-
nion [NAP] angle) is a simple, practical measurement used for this
evaluation.!® It is also practical to relate lips to the Ricketts e-line
(nose to chinimaginary line)" and carefully assess lip competence,
nasolabial angle, mentolabial fold, chin to neck distance, and soft
tissues around the neck.

Preparations for surgery. Arch length discrepancies,'” periodon-
tal integrity, and other limitations need to be assessed to determine
if extractions are needed in presurgical orthodontics."® The space
required for correcting the curve of Spee is also a factor.* Other
planning considerations include the presence of impacted and /or
missing teeth, prosthetic and implant dentistry requirements, and
any tooth form alterations.

Fig 1 and Fig 2. Pretreatment photographs of an adult male patient with a severe class Ill malocclusion with asymmetry; profile view (Fig 1) and
frontal view (Fig 2). The patient presented initially with maxillary deficiency, mandibular asymmetric prognathism, and increased lower facial height.
Fig 3 through Fig 5. Pretreatment dental views of the patient; right lateral view (Fig 3), frontal view (Fig 4), and left lateral view (Fig 5).
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Temporomandibular joint (TM.J) and muscle function. These
elements are evaluated and established as a therapy goal. TMJs need
to be in a stable orthopedic position. Cases are treated to centric or
with a minimum centric relation to centric occlusion discrepancy.”®

Orthodontic Evaluation in Patients Who May Need
Orthognathic Surgery

An appropriate differential diagnosis needs to be established to deter-
mine if consultation with an oral and maxillofacial surgeon would be
beneficial.® The patient’s primary concern and reason for consulta-
tion should always be addressed."*!® The patient’s psychological,”
esthetic,”!" and functional needs should be determined."® These
factors should be prioritized when planning.® Additionally, whether
or not the patient’s expectations are realistic must be considered.”

Several questions need to be addressed through clinical and
imaging evaluation. Is orthognathic surgery indicated?'*> Is the
case asurgical-orthodontic one? Is the upper or lower jaw the prob-
lem, or is the problem present in both jaws? Is one-jaw or two-jaw
surgery required for correcting the dentofacial deformity?'31617
(Figure 1through Figure 15).

Inaborderline case (ie, one that is difficult to determine whether
orthognathic surgery is necessary), it is prudent to avoid irrevers-
ible procedures like extractions since they may contradict future
surgical correction. The clinician instead might consider whether
there is a way to camouflage the defect or provide a compro-
mised treatment (mainly limited to mild and moderate skeletal
deformities).>171°

The integration of plastic surgery procedures may also be a
consideration.? These are mainly, but not limited only to, rhino-
plasties. Blepharoplasty is frequently performed in middle-aged
patients. Otoplasties are also common. Ifrhinoplasty is to be done,
itisimportant to establish the sequence, as maxillary and midface
advancements produce changes to the nose.

Orthodontic discrepancies and movement limits should be
considered asawhole.” Patient growth factors should be taken into
accountin adolescents with a dentofacial deformity.?> The optimal
timing for an evaluation with a maxillofacial surgeon needs to be

determined. Another consideration is whether orthodontics and
surgery should be done promptly or be re-evaluated later for future
treatment. 3182223

The sex of the patient is also a factor. In alate adolescent patient,
it is important to know when sexual maturity was reached. A skel-
etal age assessment may be beneficial. Evaluations to consider may
include a hand-wrist x-ray, vertebrae assessment, cephalometric
superimpositions, and growth predictions. In general, an early surgi-
cal approach to manage deficiencies may be an option. However, a
follow-up approach to skeletal excesses is prudent since there is a
risk that remaining growth might alter the surgical result.! 3161822

Itshould be determined whether or not the patient has a particu-
lar risk for condylar resorption. TMJ disorders are commonly seen
inyoung and middle-aged females. Arthritic conditions may also be
afactor. The clinician mightinquire as to whether the patient has a
direct family member with a TMJ disorder.*

If the patient has an occlusal plane cant, several questions may
arise. I's the cant related to an asymmetric mandible?'*” Can the
occlusal plane be corrected through skeletal anchorage (such as
temporary anchorage devices [TADs] or miniplates), or doesit require
orthognathic surgery, making a case for a two-jaw surgical proce-
dure?® Mild and moderate asymmetries can be managed conserva-
tively with TADs and miniplates, avoiding surgery in many instances.

Ultimately, the clinician needs to determine what is necessary
to achieve long-term skeletal, muscular, facial soft-tissue, dental,
and periodontal stability, even in the presence of skeletal anchor-
age (eg, TADs'and miniplates). There are set biological limits for
tooth movement. 1217192123

Presurgical Orthodontic Treatment Objectives

Physiology tends to compensate for dentofacial deformities
dentally. These natural adjustments have to be removed before
surgery."31°2¢ Previous unsuccessful compensatory orthodontic
treatments during adolescence may have further moved teeth in
the opposite direction of what is presently desired, complicating the
situation. In essence, teeth may be in a position that does not follow
the severity of the skeletal mismatch."” Any orthodontic movement

Fig 6. Cephalometric x-ray of patient. Fig 7. Panoramic x-ray of patient.
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with a tendency to go back to its initial position should be avoided
in presurgical preparation.®"”

The orthodontist’s role is to position the teeth over their bony
base. CBCTs afford the clinician the opportunity to evaluate this
3-dimensionally. Presurgical orthodontic goals should be planned
for each patient (see list below).31718.22

Patients need to know in advance that during orthodontic presur-
gical preparation, their occlusion may appear to worsen temporarily
until the full skeletal correction is achieved during surgery. Thus,
good communication among the orthodontist, surgeon, and patient
is essential throughout treatment."

Primary presurgical objectives are summarized as follows"31926;

* Align and position teeth in the middle of the apical bone, and
correct rotations and marginal ridge discrepancies. Upright
teethin all three planes—transverse, vertical, and sagittal—permit
forces directed over their long axis. This way, paraxial forces that
are detrimental are avoided. Bond all teeth present, taking the
precaution of including upper and lower second molars. This
avoids hanging cusps that might produce posterior interferences.

» Decompensate teeth, eliminating potential dental interferences,
to enable the surgeon during surgery to achieve correct placement
of the upper and lower jaws in the three planes of space. Usually,
in class IT malocclusion cases the lower incisors are flared and the
upper incisors are retroclined, while the opposite is typically true
for class I1I cases.

» Avoid dentoalveolar expansion because it minimizes.skeletal
expansion and tends to make the case less stable 151719212226

Correct upper and lower incisor angles relative to their housing
bones, disregarding the position of incisors to cranial references
outside the maxilla and mandible.'#17192126 Placing the teeth on their
apical base will provide long-term periodontal benefits.''* The lower
anterior teeth, where the cortical plate is very thin, is the critical area.

Ifpossible, limit the use of intra-arch mechanics to decompensate

the case; instead use inter-arch mechanics with skeletal anchorage,
eg, TADs or miniplates. Ifelastics are used, they should be utilized
preferably from the second premolar to the opposing arch’s cuspid.

Arches should be prepared and worked up to heavy stainless-steel
archwires to avoid dental posterior extrusions. 31920

Steps in Presurgical Orthodontics

Initial Steps for Leveling and Aligning

Planningbegins by deciding whether extraction, narrowing of ante-
rior teeth, or distalization of posterior teeth is needed to obtain
space to solve crowding.* If extractions are considered, it must
be decided which teeth will be extracted. Usually, in classic orth-
odontic decompensation, these are the second or first premolars.
However, any tooth in the arch may be extracted, depending on
the integrity of the tooth structure and/or periodontal support of
the tooth. Other factors that may influence the decision on which
teeth to extract include the quantity of space required, curve of Spee,
upper and lower lip position, mesiodistal tooth width, anomalies
in dental form, presence of extensive restorations or endodontic
treatment, gingival architecture discrepancies, and vertical skel-
etal pattern.”’

Presurgical orthodontics starts with the leveling and aligning
of the arches. This is performed with low-caliber flexible wires
followed by round stainless-steel wires. Rotations and teeth at
uneven heights are corrected in these initial stages. Decisions on the
position of incisors should be made: should they be kept where they
are, or moved? If moved, should they be moved forward or back?
This is related to extractions and/or the use of skeletal anchorage
(TADs or miniplates). If incisor compensations are not entirely
removed during initial preparation, they will limit the skeletal
correction, possibly causing shortcomings in dentofacial esthet-
ics and the final occlusal result.?

The next step is the coordination of the upper and lower arches
(making them compatible in form and size, so they fit well after
surgery).>1°2¢ A good postsurgical interdigitation is mainly deter-
mined by arch coordination in the transverse dimension. If lower
posterior segments are lingually inclined to compensate for a
narrow maxilla, they should be uprighted.” If there is a narrow
upper arch, the orthodontist and surgeon must decide if they want
towiden the arch via a surgically assisted rapid palatal expander or

Fig 8. Virtual surgical planning with surgical computer programs can be used to increase precision and predictability in the 3-dimensional correc-
tion of the deformity. Fig 9. Through virtual surgical planning the surgeon can obtain guides used during surgery to allow millimetric precision of

the surgical results.

www.compendiumlive.com

February 2022 COMPENDIUM 5



CONTINUING EDUCATION 2 | ORTHODONTIC/ORTHOGNATHIC CASES

atwo-piece Le Fort I osteotomy, as these cases are prepared differ-
ently.*® In discrepancies of 5 mm or less, the two-piece Le Fort I
osteotomy can be done.” In cases with more significant transverse
discrepancies, surgically assisted palatal expansion is preferred.*®

While the curve of Spee is usually leveled during the initial
stages,®" an exception is in strong brachyfacial class II patterns
with reduced lower facial height, where the lower arch might be
leveled postsurgically.*"* Sometimes, the surgical mandibular
advancement is enough for correcting the deep anterior bite.

In severe anterior open bites, a solution might be to level the
arch in one anterior and two posterior segments to allow for more
precise surgical movements in all three planes of space.*" This
avoids all incisor extrusion, which would contradict the surgical
correction.? If space is required between the upper lateral incisors
and cuspids for surgical cuts, different strategies may be used to
obtain divergence between roots, ranging from bends in the arch-
wire, over-angulated bracket placement, and open coil springs to
generate space to facilitate the cuts.

Intermediate Phase of Mechanics in

Presurgical Orthodontics

The intermediate phase of mechanics in presurgical orthodontics

is usually done with .018-in stainless-steel round or midsized rect-
angular wires (.017-inx.025-in) in a.022-in slot. If extractions were

performed, space closure is done as well as uprighting upper and

lower incisors. In preparing cases for mandibular advancement,

lower premolars are sometimes extracted. In class ITI cases, it may

be necessary to retract upper incisors and produce a negative over-
jet (anterior crossbite) to accomplish the maximum skeletal correc-
tion. In some instances, upper premolars are extracted for this

purpose.'*? Today, with buccal shelf and infrazygomatic TADs and

miniplates, extractions can sometimes be avoided.

In extraction cases, a proper upper incisor position is important
for upper lip esthetics.?” Lower incisor position is critical for long-
term dental stability.”® When deemed necessary, extraction spaces
are strategically not entirely closed to achieve individual specific
goals in postsurgical orthodontics.”

Once the tooth positionis corrected, heavier stainless-steel rect-
angular wires are used closer to the surgery date. Taking full presur-
gical records is important to determine if the patient is ready for
surgery and to discuss the case with the surgeon."*171°26 The ortho-
dontist should heed the surgeon’s suggestions and accomplish all
the necessary changes before surgery to help ensure an optimal
surgical outcome.

It may be necessary to make wire adjustments (eg, offsets, insets,
step-ups, or step-downs) and change specific tubes or brackets that
might be off position to enable arches to match correctly. Occlusal
adjustment might be needed as well to remove interferences.
Presurgical dental models should fit well, and no interference should
be present upon simulated surgery movement if analogic planning
is used. Surgeons today routinely use virtual planning for highly
precise and shorter surgical procedures (Figure 8 and Figure 9).

Fig 10. Postsurgical orthodontics for bite settling after the surgical procedure. Surgery for this patient consisted of maxillary surgical advance-
ment, mandibular surgical asymmetric setback, and genioplasty (chin correction). Note the anterior and posterior crossbite was corrected and a
class | occlusion was obtained. Fig 11. Profile view of the patient 3 years after surgical-orthodontic correction utilizing maxillary surgical advance-
ment and mandibular asymmetric setback with genioplasty. Fig 12. Frontal view of the patient smiling and displaying stability of treatment 3
years after surgical-orthodontic correction. Note facial sylmmetry and proportion of facial thirds were corrected. Fig 13 through Fig 15. Dental
views of the patient 3 years after surgical-orthodontic correction; right lateral view (Fig 13), frontal view (Fig 14), and left lateral view (Fig 15).
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Surgical Wires

Stainless-steel .018-in x .025-in rectangular wires are steel tied in
place a month before surgery in a .022-in slot.'*!*2¢ These wires
should have soldered brass wire hooks incorporated 10 to 15 days
before surgery. In the authors’ practices, these pins in the wires are
generally placed in the midlines and anteriorly to the cuspids and
first molars in both arches (although, in some instances, more pins
might be added as needed).

Surgical wires should be rigid and fill the bracket slot, as the
surgeon uses them to lock the occlusion for rigid fixation purposes.
The clinician is faced with the choice of commercial pins or tailor-
made soldered pins. Soldered hooks are preferred over prefab-
ricated crimpable ones since the former tend not to break when
taking presurgical dental impressions. They are also more resistant
to forces that may be applied during surgery. Note that as a precau-
tion, when using soldering hooks, it is necessary to avoid excessive
heat that might alter the wire rigidity.?

When aposterior segmental osteotomy is planned in cases where
premolars will be extracted during surgery to reduce dental protru-
sion, no pins are placed distal to the sliding segment. In some ante-
rior open bites, the upper arch is segmented into three pieces for
a more straightforward surgical procedure. In surgically assisted
rapid palatal expansion cases, upper arch surgical wires are not
placed so as to avoid interference with transverse expansion. TADs
are widely used by surgeons today to complement surgical wires
or as a means of surgical fixation in patients with clear aligners
because these patients do not have brackets, wires, or surgical pins.

Postsurgical Orthodontics and Finishing the Case
Postsurgically, rigid fixation is fundamental for stability.>* Full
recovery after surgery is generally achieved in 3 to 4 weeks. Early
physical therapy is a critical step in the authors’ postsurgical proto-
cols; it allows for eating solid foods sooner, shorter recovery time,
and a quicker return to everyday life for the patient.

The patient is seen 3 to 5 weeks after surgery. The bite inter-
arch settlement is obtained, and the arch coordination is finalized
(Figure 10); the occlusion details of the case are finished,*® postsur-
gical records are taken, and the case is filed.

The literature reports an average of 17 months of presurgical
orthodontic preparation.® In the authors’ practices, a full surgical-
orthodontic case usually takes between 20 and 22 months, includ-
ing pre- and postsurgical orthodontics, with the latter usually
requiring 4 to 6 months.

In transverse discrepancies corrected with surgical expansion,
the Hass, Hyrax, or TAD supported expanders are kept in place
for 8 to 10 months to ensure bone deposition in the midline and
transverse stability. In two-piece Le Fort I procedures for maxil-
lary expansions, arobust transpalatal .045-in arch from upper first
molar to upper first molar is used postsurgery. If simultaneous
vertical and transverse correction is sought, multiple-piece Le Fort
T osteotomies (more than two pieces) are an option. Surgeons some-
times request a .036-in overlay arch that is placed in the headgear
tube. In such cases, these patients require upper first molar bands
instead of bonded tubes. Flow resin is added to the upper lateral
incisor and cuspid brackets to lock the area where the surgical cut
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was made. These brackets might need replacement postsurgically.
Another consideration may be vertical surgical corrections in open

bites, as the six upper anterior brackets might need to be rece-
mented more gingivally postsurgery.

Sequence of Postsurgical Orthodontic Care

The patient returns 1 month after surgery, and surgical wires with the
soldered brass pins are removed. Dental cleaning with ultrasound
is performed to remove any food particles that were trapped in the
surgical wires. The patient is referred to a periodontist if necessary.

Either round stainless-steel .018-in wires or a braided rectangu-
lar wire are placed, starting with the use of posterior box elastics
to settle the bite and avoiding the use of anterior elastics as much
as possible. The posterior elastics might have a vector (class IT or
class III) if required.?*??

The case is finished using rectangular steel wires for proper tooth
positioning. The patient is asked to stop wearing elastics for about
8 weeks (usually the timespan of two appointments) before the
orthodontic appliances are removed to determine if the occlusion
is stable. The arches are consolidated with a figure-eight ligature
from second premolar to second premolar to avoid spaces reopen-
ingbefore debonding.

Before the orthodontic appliances are removed, the occlusion is
adjusted with articulating paper once the marginal ridges are well
aligned. The orthodontic appliances are then removed and the
patient is provided with a retainer.

In'summary; the presurgical preparation usually takes about 65%
of treatment time. After the surgical repositioning of the bones, the
finalization of the postsurgical interdigitation and detailing ensues
for a few more months.

Early Vs Late Surgery

If a case meets all preliminary requirements—minimal crowding,
good incisal inclination, good transverse arch coordination, healthy
TMJs, and absence of genetic syndromes or multiple missing teeth—
the patient may possibly be treated with a “surgery first” approach.®
This approach alters the usual sequence of surgical-orthodontic
therapy and accounts for shorter treatment time. Often in these
cases, early miniplate placement is used for simpler postsurgi-
cal movements. Along this line of thinking, some clinicians prefer
to perform most of the dental corrections postsurgically.?® In the
authors’ practices, the more conventional surgical approach is typi-
cally used rather than the early surgical approach, and most of the
preparation is done prior to surgery.

Re-evaluation of Surgical-Orthodontic Results
Seventy-five percent of surgical cases are very stable.?* Relapse,
if present, might be of dental or skeletal origin. Dental relapse is
usually limited to minor crowding or spacing. Skeletal relapse may
occur during the first year. Upward movement of the maxilla and
mandibular surgical advancement up to 9 mm is the most stable
surgical procedure. Moderate maxillary advancements of less than
8 mm are next in terms of stability. Moving the maxilla down, setting
the mandible back, and performing multiple-piece Le Fort I expan-
sions are the procedures that show more tendency to relapse.®*
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Adequate planning and a controlled surgical procedure reduce
relapse. Virtual guidance accounts for better predictability.

Conclusion

Athorough, accurate diagnosis is key in determining which patients

may benefit from a combination of orthodontics and orthognathic

surgery. Along with the surgical procedure itself, presurgical and

postsurgical orthodontics can be crucial elements in the manage-
ment of dentofacial deformities. Planning requires managing the

technical details of each dental specialty and excellent communica-
tion between the orthodontist and oral and maxillofacial surgeon.
Critical review of results from facial and occlusal points of view is

essential for delivering optimal quality of care.
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1. When evaluating a case for surgical-orthodontic 6.
treatment, the first element to be established is:

A. the facial thirds.

B. the vertical dimension.

(. the sagittal position.

D. any arch length discrepancies.

2. Which plane of space is the foundation for other corrections?
A. face symmetry
B. transverse dimension
(. vertical dimension
D. sagittal position

3. When considering vertical maxillary excess, the
amount of upper incisor display can be a concern, 8.
with factors including:

A. presence of a “gummy smile.”

B. supra-eruption of maxillary anterior teeth.
(. analtered passive eruption.

D. Al of the above

4. Occlusal plane cants with mild or moderate asymmetries: | 9.

A. can be managed with temporary anchorage devices
(TADs) and miniplates.

B. should not he managed with TADs and miniplates.
C. will likely require orthognathic surgery.
D. should be treated via a two-jaw surgical procedure.

5. Primary presurgical orthodontic objectives include:
A. creating paraxial forces.
B. decompensating teeth.
(. forcing dentoalveolar expansion.
D. Al of the above
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Presurgical orthodontics starts with:

A. mandibular advancement.

B. upper incisor retraction.

(. the incorporation of soldered hooks.

D. theleveling and aligning of the arches.

In severe anterior open bites, leveling the arch in one
anterior and two posterior segments may allow for
more precise surgical movements:

A. inthe transverse dimension only.
B. in the vertical dimension only.

(. inthe sagittal position only.

D. inall three planes of space.

For highly precise and shorter surgical procedures,
what do surgeons today routinely use?

A. skeletal age assessments

. inter-arch mechanics

virtual planning

. multiple-piece Le Fort | expansions

[ =R -]

The literature reports an average of how many
months of presurgical orthodontic preparation in
orthodontic/orthognathic surgery cases?

A. 6 months

B. 10 months

(. 17months

D. 22 months

If a case meets all preliminary requirements the
patient may possibly be treated with a:

A. “sagittal position” first strategy.

B. “surgery first” approach.

(. “plastic surgery procedure first” method.

D. “genioplasty first” technique.
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