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Abstract

The aim of this study was to conduct a systematic review to evaluate the
stability and surgical complications of segmental Le Fort | osteotomy. The search
was divided in Main search (PubMed, EMBASE and Cochrane Library), Gray
literature (Scholar Google) and Manual search. Twenty-three studies were included,
14 studies evaluated stability outcome and 9 studies surgical complications outcome.
The level of agreement between the authors was considered excellent (k=0.893 —
study selection and k=0.853 — study elegibility). Segmental Le Fort | osteotomy
provides stable outcomes in the sagittal plane, is less stable dentally than skeletally
in the transverse plane, and provides little stability in the posterior segment after
downward movement. The most recurrent complications are oral fistula (6 studies)
and damage to adjacent teeth (5 studies), but the most prevalent complication is
postoperative infection (32.62%). Four studies evaluating stability outcome showed a
medium potential risk of bias, whereas all studies addressing surgical complications
showed a high potential risk of bias. Segmental Le Fort | osteotomy should not be
proscribed from the technical armamentarium in orthognathic surgery. On the
contrary, the consulted literature suggests it is a useful tool for the three-dimensional

surgical correction of maxillary malposition.
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Introduction

The treatment of dentofacial deformity often calls for a combined orthodontic
and surgical approach to obtain satisfactory functional and aesthetic results with
long-term stability. Many anomalies affect the width of maxillary arch as well as the
curve of Spee?. In this context, the preeminent technique for surgical correction is
segmental Le Fort | osteotomy, which provides coordination of the premaxilla with the
posterior segments while simultaneously enabling improvement in the transverse

dimension3.

Segmental Le Fort | osteotomy is recommended for single-stage correction of
transverse maxillary deficiencies up to 6-7mm?*, correction of anterior open bite when
there is a difference in the occlusal planes between the posterior and anterior
segments of the maxilla not amenable to orthodontic correction, and correction of
severe proclination of anterior teeth®. According to Proffit et al®, 30% of patients with
dentofacial deformity who seek treatment present a transverse maxillary deficiency
component. Nevertheless, there is a hesitation from surgeons to use segmental Le

Fort | osteotomy because the safety and stability are still unclear 2.

Concern about stability is based on the tenet that maxillary expansion is
considered the least stable surgical procedure’ and that many factors contribute to
post-surgical instability, such as masticatory muscle activity, incorrect orthodontics,
intraoperative complications, inadequate maxilla mobilization, type and amount of
surgical movement, inappropriate or no bone grafting, soft tissue tension, and

segmental stabilization38,

Doubts about safety, in turn, are based on the increased risk of intraoperative

and postoperative complications?® because of adverse sequelae that can occur in
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anatomical structures adjacent to the segmental osteotomies, such as tooth damage,

oral fistula, non-union, and partial or total segment loss®.

Research into long-term stability and surgical complications could help patients,
orthodontists, and surgeons estimate the benefit of an elective operation versus its
imminent risks, as well as prevent the occurrence of complications and facilitate their
management!®, Within this context, systematic reviews are particularly relevant, as
they are able to summarize and organize data from interventional studies - thus
improving effect estimates - and analyze the risk of bias in the published

literaturell12,

With the present study, we sought to conduct a systematic review of surgical
stability and complications related to segmental Le Fort | osteotomy. The two specific

guestions we tried to respond to were the following:

Can this surgical procedure provide and maintain stability in the postoperative
period?

What are the main complications and their causal factors?

Methods

A systematic search of the PubMed, Embase, and Cochrane Library databases
was performed, using the P.I.C.O. strategy (P, Dentofacial Deformity or Orthognathic
Surgery; I, Segmental Le Fort | Osteotomy or Segmented Le Fort | Osteotomy; C,
Multi-segmented Le Fort | Osteotomy and/or Le Fort | Osteotomy; O, Stability and/or
Complications). No restrictions were placed on language or year of publication, and

Boolean operators (“OR” and “AND”) were used for the combinations of thesaurus
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terms related to dentofacial deformity, segmental Le Fort | osteotomy, stability, and

surgical complications.

Search strategy

Main search

The PubMed search strategy employed the following MeSH entry terms:

[(“Dentofacial Deformities” OR “Deformities, Dentofacial” OR “Deformity,
Dentofacial” OR “Dentofacial Deformity” OR “Dentofacial Abnormalities” OR
‘Abnormalities, Dentofacial” OR “Abnormality, Dentofacial’ OR “Dentofacial
Abnormality” OR “Dentofacial Dysplasia” OR “Dentofacial Dysplasias” OR “Dysplasia,
Dentofacial” OR “Dysplasias, Dentofacial” OR “Orthognathic Surgery” OR
“Orthognathic Surgery” OR “Orthognathic Surgeries” OR “Surgeries, Orthognathic”
OR “Surgery, Orthognathic® OR “Maxillofacial Orthognathic Surgery” OR
“Maxillofacial Orthognathic Surgeries” OR “Orthognathic Surgeries, Maxillofacial” OR
“Orthognathic Surgery, Maxillofacial” OR “Surgeries, Maxillofacial Orthognathic” OR
“Surgery, Maxillofacial Orthognathic® OR “Orthognathic Surgical Procedures” OR
“Orthognathic Surgical Procedure” OR “Procedure, Orthognathic Surgical” OR
“Procedures, Orthognathic Surgical” OR “Surgical Procedure, Orthognathic” OR
“Surgical Procedures, Orthognathic”) AND (“Maxillary Osteotomy” OR “Maxillary
Osteotomies” OR “Osteotomies, Maxillary” OR “Osteotomy, Maxillary” OR
“Osteotomy, Le Fort” OR “Le Fort Osteotomy” OR “Osteotomy, LeFort” OR “LeFort
Osteotomy”) AND (“Recurrence” OR “Recurrences” OR “Recrudescence” OR
“‘Recrudescences” OR “Relapse” OR “Relapses” OR “Intraoperative
Complications” OR “Complication, Peroperative” OR “Complications, Peroperative”

OR “Peroperative Complication” OR “Peroperative Complications” OR “Complication,
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Intraoperative” OR “Complications, Intraoperative” OR “Intraoperative Complication”
OR “Injuries, Surgical” OR “Injury, Surgical” OR “Surgical Injury” OR “Surgical
Injuries” OR “Postoperative Complications” OR “Complication, Postoperative” OR

“Complications, Postoperative” OR “Postoperative Complication”)].

For Embase, the “PICO search” strategy was employed, with the following

Emtree terms and their synonyms: “dentofacial deformity”, “orthognathic surgery”,

“‘maxilla osteotomy”, “relapse”, “recurrence risk”, “postoperative complication”, and

“peroperative complication”. The specific search query was the following:

[(dentofacial deformity'/exp OR ‘'dentofacial deformities’ OR ‘'dentofacial
deformity’ OR 'dentofacial malformation’ OR ‘orthognathic surgery'/exp OR
‘orthognathic surgery’ OR ‘orthognathic surgical procedures’) AND (‘maxilla
osteotomy'/exp OR 'le fort operation' OR 'le fort osteotomy' OR 'maxilla osteotomy’
OR 'maxillary osteotomy' OR ‘osteotomy, le fort' OR 'osteotomy, maxilla’) AND
(‘relapse'/exp OR 'relapse’ OR 'recurrence risk'/exp OR 'recidivation risk' OR
'recidivism risk' OR 'recurrence rate' OR 'recurrence risk' OR 'relapse rate' OR 'risk
recidivism' OR 'risk, recurrence’ OR ‘'postoperative complication'/exp OR
‘complication, postoperative’ OR ‘'complication, surgicall OR 'post-operative
complication' OR 'post-operative complications' OR 'postoperative complication' OR
'‘postoperative complications' OR ‘postsurgical complication” OR ‘'surgical
complication' OR ‘'peroperative complication'/exp OR 'complication, peroperative'
OR intra-operative complication' OR ‘intra-operative complications’ OR
'intraoperative complication' OR ‘'intraoperative complications’ OR 'per-operative

complication" OR 'per-operative complications' OR 'peri-operative complication' OR
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‘peri-operative complications’ OR 'perioperative complication’ OR 'perioperative

complications' OR 'peroperative complication' OR 'peroperative complications’)].

The Cochrane Library search strategy was based on MeSH terms.

[("Dentofacial Deformities” OR  "Orthognathic Surgery”) AND ("Maxillary
Osteotomy" OR "Osteotomy, Le Fort") AND (“Recurrence” OR "Intraoperative

Complications” OR "Postoperative Complications")]

Gray literature

This search strategy was designed to retrieve studies published in journals not
indexed by the major databases or identified with keywords not included in MeSH or
in the Emtree thesaurus. For this purpose, the Google Scholar database was

searched using two queries.

Systematic 1, using MeSH terms as for the Cochrane Library Search;

Systematic 2, using the PICO strategy keywords.

[("Dentofacial Deformities” OR "Orthognathic Surgery") AND ("Segmental Le
Fort | Osteotomy" OR "Segmented Le Fort | Osteotomy") AND ("Stability” OR

"Intraoperative Complications” OR "Postoperative Complications")]

Manual search

The reference lists of all articles retrieved through the Main search and Gray

literature strategy were hand-searched for additional relevant papers.

Study selection
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The systematic database searches were performed by one author (OLHJ),
while studies were selected independently by two authors (OLHJ and APSG). After
an analysis of titles and abstracts, studies that met the following criteria were

selected for full-text reading:

Inclusion criteria:
- Intervention study;
- Includes analysis of stability and/or complications after maxillary
osteotomy.
Exclusion criteria:
- Case report;
- Review of the literature;
- Patient sample integrated completely by patients with cleft lip and

palate or other craniofacial syndromes.

Studies that did not meet all of these prerequisites were excluded. In case of
disagreement between the authors, the study was selected for full-text reading. The

eligibility of the selected articles was then assessed.

The kappa statistic (k) was used to evaluate the level of agreement between

OLHJ and APSG.

Study eligibility

The same two authors assessed the selected studies for eligibility
independently. To facilitate and maintain consistency in analysis of articles after full-
text reading, a standardized form was created and used to check studies against the

following inclusion criteria:
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- The research topic is segmental maxillary osteotomy;
- Reports data on stability and/or complications after maxillary osteotomy;
- Reports data on segmental Le Fort | osteotomy, not only anterior or
posterior segmental osteotomy of the maxilla;
- Is an original study.
At this stage, in case of disagreement between the two independent

investigators, the eligibility of the study was discussed with a third author (RGM).

Studies that did not meet the eligibility criteria were excluded from further

analysis and the reason for exclusion reported.

The kappa statistic (k) was used to evaluate the level of agreement between

authors.

Data extraction

The same two authors (OLHJ and APSG) independently extracted demographic
data, methodological data, and data on stability outcomes and/or complications for
analysis. In the event of disagreement, the article was discussed with a third author
(RGM); if doubts persisted, the corresponding author of the study in question was

contacted via e-mail.

Analysis of surgical stability

The stability of the surgical procedure was assessed by the mean and standard
deviation (SD) of dental and/or skeletal recurrence in the anterior and posterior
segments of the maxilla, between the immediate postoperative period (mean surgical

changes - T1) and the moment of the last follow-up (mean stability changes - T2).
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Results were expressed in millimeters (mm). Surgical movement in the sagittal,

vertical, and transverse planes was taken into account.

Analysis of surgical complications

The following complications were assessed: intraoperative bleeding,
postoperative bleeding, blood transfusion, segmental necrosis, tooth damage,
periodontal damage, soft-tissue damage, nerve damage, oral fistula, bad split,
infection, nonunion, and relapse. The prevalence of each complication was assessed

in relation to the sample reported by the authors.

Analysis of methodological quality

Assessment of methodological quality was performed using the same risk of
bias scale for small intervention studies employed in a previous study by Haas Jr et
al, 2015*3. The criteria took into account sample selection, comparison of intervention
effects, blinding of outcome assessors, validation of measures, statistical analysis,

definition of inclusion and exclusion criteria, and postoperative follow-up.

Studies were classified as having a low-risk of bias if all items were present,
medium-risk if one or two items were missing, and high-risk if three or more items

were missing.

Results

A flowchart of this systematic review, describing its steps from search strategy

to final article inclusion, is provided in Figure 1.

Search strategy
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Main search

The search of major databases was performed on August 5", 2016. A total of
599 articles were retrieved (PubMed, N=366; Embase, N=220, Cochrane Library,
N=13). After eliminating duplicate records, 351 articles remained for the study

selection stage.
Gray literature

The Google Scholar database was searched on August 15", 2016. Systematic
1 yielded 12 potentially eligible studies, while Systematic 2 retrieved 7 records.

These articles were selected for full-text reading and assessment of eligibility.
Manual search

After selection of eligible papers identified by the Main search and Gray
literature, a manual search of the reference lists of these studies was conducted.
This search yielded five additional articles+?° that were ultimately included in the

systematic review.
Study selection

The titles and abstracts of the 351 articles retrieved by the Main search were
read independently by the two investigators (OLHJ and APSG). Of these studies, 90
were selected. The interrater agreement coefficient was k=0.893 (95%CI 0.789-

0.997).
Study eligibility

The same two authors independently evaluated the full text of 109 articles (90

selected from the Main search strategy and 19 from the Gray literature). Of these, 12
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studies?34819-26 identified by the major database search and 6 studies?’-3? identified
from the Google Scholar search strategies met the criteria for inclusion in the

systematic review.

The remaining 91 articles (78 from the Main search and 13 from the Gray
literature) were excluded for the following reasons: 57 studies!33-# did not report
their samples for segmental maxillary osteotomy, 23 studies®08%-109 did not report
analysis of stability and/or complications after segmental maxillary osteotomy, and 11
studies!'%1?0 analyzed only anterior or posterior segmental maxillary osteotomy -
without Le Fort | osteotomy. As all retrieved studies were original, none was excluded

on the basis of this criterion.

The level of interrater agreement was k=0.853 (95%CI 0.661-1).

Data extraction

After the study inclusion process, 23 articles were selected for data extraction
and synthesis: 12 studies?3481%-26 jdentified by the Main search, 6 studies?’-3? from

the Gray literature, and 5 studies?**® through the Manual search.

Demographic data

Data refer to Table 1.

The samples of primary studies were essentially retrospective — only three used
prospective designs®2332 — and published in the last 25 years (1991-2016). During
this period, Kretschmer et al. published two retrospective studies with surgical
stability as an outcome measure!®?° and one retrospective study with complications

as an outcome measure??,
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Data extraction revealed that 2594 patients (n), most of whom were women,
with a mean age range of 19.5 years?’ to 28.5 years'4, underwent surgical correction
of dentofacial deformity of the maxilla through segmental Le Fort | osteotomy. In
80.6% of cases (n=2092), the maxilla was osteotomized in up to four segments®
48,14,1518-24.27-32  Bone grafting was reportedly performed in 487 patients'#17-22.25.30,
Most orthognathic surgeries were bimaxillary?4819-22.24.2527.30 gnd employed rigid

internal fixation24:8:19-25,27,28,32.

Fourteen studies reported analyses of surgical stability34:8:15-20.24,25.28,29.30 " \hjle
9 reported surgical complications?1421-23.2629-31  No study evaluated these two

outcomes concomitantly.
Analysis of stability
Data refer to Table 2.

A total of 516 patients who underwent segmental Le Fort | osteotomy — 19.89%
of the overall sample included in the systematic review —, in 14 studies®#815
20,24,25,2829.30 were assessed for postoperative stability, with a length of follow-up

ranging from 2 months?’ to 106 months?8.
Transverse stability

Overall, 245 patients in 6 studies were assessed for stability in the transverse
plane after surgery*15181928.32 The methods used for analysis were plaster models
in three studies*'58, cephalometric radiographs and plaster models in two'°28, and

cone-beam computed tomography (CBCT) in one®2.

In patients undergoing two-segment osteotomy, anterior expansion of the

maxilla (measured by dental changes) ranged from 1.8+1.4mm?%® to 2.5+1.9 mm?*
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(T1), whereas recurrence during the follow-up period (T2) ranged from -0.2+1.5 mm?*®
to -0.9+1.1mm18, In patients undergoing three-segment osteotomy, expansion ranged
from 0.2+0.9 mm?®* to 1.3+1.7mm*® (T1), while movement at follow-up (T2) ranged

from 0.1+1.2mm?° to -0.9+1.3mm?°.

In patients undergoing two-segment osteotomy, the dental change due to
posterior expansion ranged from 2.7mm?28 to 5.7+#3mm?® (T1), while recurrence (T2)
ranged from -1.1+2mm#* to -2.7+1.4mm?°, In patients who underwent three-segment
osteotomy, posterior expansion ranged from -1.2+3.0mm*to 5.2+3.1mm?*® (T1), and
recurrence (T2) ranged from -0.4+0.7mm?*8 to -2.3+1.5mm?®, Skeletal change in the
posterior region in patients undergoing three-segment osteotomy was assessed in a
single study, which reported surgical changes of 2.1+1.5 to 2.2+1.4mm (T1) and

recurrence (T2) ranging from -0.4+1.0mm to -0.0+0.6mm?*°. (Figure 2)

Analysis of maxillary expansion in patients undergoing four-segment osteotomy
revealed a posterior dental change of -0.8+1.2mm, which exceeded the expected

surgical movement of 0.0+2.00mm?*2,

Sagittal and vertical stability

Nine studies (n=318) analyzed surgical stability in the vertical plane as an
outcome measure3816.17.20.24.2527.28 = whijle eight (n=300) assessed stability in the
sagittal plane3#816.17.2024.27.28 geyen studies®16:17:2024.2527 ysed lateral cephalograms
for analysis of these outcomes; one?®used both plaster models and cephalograms,

and one® used clinical examination and plaster models.

Dental stability in the sagittal plane varied widely in the incisors — T1: -

3.3x4.7mm?*® (retrusion) to 4.3+2.1mm?’ (protrusion); T2: -1.3mm?’ (retrusion) to
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2.0mm=+1.38 (protrusion) — and little in the molars — T1: 2.2+2.6mm?° (protrusion) to

2.4+2.4mmé (protrusion); T2: 0.4+1.1mm? (protrusion) to 1.5+1.3mm? (protrusion).

Regarding skeletal stability, results tended toward greater surgical movement
(T1) — anterior segment: 2.6+2.4mm?& to 4.5+3.4mm?°; posterior segment: 2.0mm?*to
4.2+1.4mm?’ — and less recurrence (T2) — anterior segment: -1.0%* to 0.1+1.3mm?;

posterior segment: -0.7mm?*to -0.3+2.0mm?& - than in assessment of dental stability.

In the vertical plane, the anterior segment was most commonly extruded, and
the trend toward recurrence was equivalent to the magnitude of surgical movement,
regardless of whether the analysis was dental (T1: 5.4+2.2mm; T2: -1.5+1.6mm&) or
skeletal (T1: 4.2+1.6mm; T2: -1.1+1.1mm?®). Regarding the posterior segment, only
one study?® reported surgical extrusion (2.8+3.3mm); despite bone grafting, this was
followed by severe recurrence (-2.1+3.1mm), unlike in the majority of
studies3816.17.20.24 " in which surgical intrusion was achieved and associated with

stability in the follow-up period. (Figure 3)

Analysis of surgical complications

Data refer to Table 3.

Surgical complications were assessed as outcomes in 9 studies?1421-23,26,29-31
covering 2078 patients — 80.11% of the systematic review sample, with follow-up
ranging from 3 months?® to 40.8 months!4. Of these patients, 177 (8.52%)
experienced a total of 187 surgical complications. Overall, the most prevalent was
infection of an operated segment, accounting for 61 cases (32.62%) from three
studies?#?12% . However, oral fistula — 36 cases (19.25%) in 6 studies?1421:26:29.31 _

and damage to adjacent teeth — 15 cases (8.02%) in 5 studies??2126:30.31 _ \ere the
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most commonly reported complications among the articles included. No cases of

postoperative bleeding or nerve damage were reported. (Figure 4)

Ho et al.?! reported the highest prevalence of patients with complications
(27.05%, 23 patients in 85 interventions), while Otterloo et al.3! reported the lowest

rate (1.22%, 5 patients in 54 interventions).

Analysis of methodological quality

Data refer to Table 4.

The risk of bias in the included articles was classified as medium in 4 studies®
18.20 and high in 19 studies?>4814151921-32 The articles classified as having a medium
risk of bias reported surgical stability and did not present sample randomization and

blind assessment as methodological criteria.

In fact, none of the included studies reported blind assessment. The study by
Robl et al.?® had the highest risk of bias — all criteria for methodological quality were

ignored.

Discussion

Surgical correction of dentofacial deformities of the maxilla through segmental
Le Fort | osteotomy is disapproved by some clinical and academic communities on
the basis that it is assumed to provide unsatisfactory postoperative stability®>”8 and
carry a high risk of complications®3°. To debunk these myths with the highest
available level of evidence, we conducted a systematic review of the literature, using

a search strategy that prioritized sensitivity over specificity.
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This was done for two reasons: first, there is no standardized cataloging of
articles on this topic in the major databases, as neither “segmental Le Fort |
osteotomy” nor “surgical stability” are MeSH or Emtree terms, and the authors of
these studies use a wide range of keywords to describe them; second, studies
reporting on outcomes of Le Fort | osteotomy may also include data analysis of a
segmental osteotomy subgroup. To mitigate these effects, our Main search strategy

t1) 13

combined MeSH or Emtree thesaurus such as “maxillary osteotomy”, “osteotomy, Le
Fort I”, and “recurrence”, while our search of the Gray literature was systematically
divided into two protocols: Systematic 1 and Systematic 2. These measures were
successful, as demonstrated by the sensitivity of our Main search strategy and
Systematic 1 search strategy, which covered not only studies with segmental Le Fort
| osteotomy as a primary outcome?4819-22 put also studies with segmental
osteotomy subgroups within larger samples?3-26:2931 Conversely, our Systematic 2 for
the Gray literature, based on the PICO strategy, was more specific than sensitive,

retrieving only articles with segmental Le Fort | osteotomy as a primary

Of the 109 articles retrieved through these search strategies and selected for
full-text reading, only 18 (12 identified with the Main search strategy?3#819-26 and 6
from the Gray literature?’-32) were ultimately included in the review. As two authors
worked independently on study selection and analysis of eligibility, unsatisfactory
interrater agreement was a possibility. In this context, standardized inclusion and
exclusion criteria is extremely important. Our criteria led to an excellent level of
agreement per the Landis and Koch classification'?? (k=0.893 for study selection,

k=0.853 for eligibility) and ensured the reproducibility of our systematic review.
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Setting a sensitive search strategy, rigorous study selection and analysis of
eligibility, we could extract outcome data from the 23 studies included in the final
sample?34814-32 for synthesis and review. We found that, in the last 25 years, several
academic institutions and research groups have conducted intervention studies of
segmental Le Fort | osteotomy with surgical stability and complications as outcome
measures. Of these, Kretschmer et al. and Hoppenreijs et al. appear to have devoted
the most time to demystifying this topic and produced the most relevant scientific
evidence, in controlled trials that accounted for three'6.1820 of the four'®17.18.20 studies

with the medium risk of bias.

After data extraction and analysis, we organized the selected studies that
included an outcome measure of stability®4815-20.24,2528.29.30 [y stratifying surgical
movement outcomes in the sagittal, vertical, and transverse planes. Taking into
account that maxillary expansion is the most unstable surgical procedure’'??, we
believe that transverse stability outcomes*1518.19.2832 were the most relevant for this
systematic review. Through analysis of these outcomes, we were able to infer that
instability is greater in terms of dental movement than in skeletal structures®3?,
which leads us to believe that preoperative and postoperative orthodontic treatment
may be the main determinant of recurrence after maxillary expansion; this is
compounded by the fact that the main objective of such combined ortho-surgical
treatment is to correct crossbite. One of the main reasons for this greater dental
instability is demonstrated in the study by Brandtner et al.?®, who showed, over a
follow-up period of 8 to 10 years, that the area of greatest preoperative orthodontic
expansion is also the region of greatest recurrence after removal of the orthodontic

appliance.
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Some surgical techniques may be able to improve orthodontic stability in the
transverse plane. The results of the 6 included studies that evaluated this
outcome*1518.19.2832 g ggest that two-segment osteotomy provides greater dental
stability in the anterior region of the maxilla than three-segment surgery and that both
techniques are associated with a similar pattern of recurrence in the posterior region,
with the two-segment technique providing the advantage of larger surgical movement
(5.7mm?*, 4.1mm%). Another important issue is the need for rigid fixation, which
appears to be the primary determinant of skeletal stability!®32, This is illustrated by
the fact that the worst recurrence outcomes, considering the ratio of magnitude of
surgical movement to instability, were reported by Hoppenreijs et al., 19988, a study
in which the majority of cases were not treated with rigid fixation; consequently, the

sum of dental and skeletal instability probably increased the recurrence rate.

Our summary analysis of dental stability outcomes in the sagittal plane was
hindered by orthodontic movement in the follow-up period. However, there was a
trend toward clockwise rotation of the anterior segment of the maxilla, and this
surgical movement remained extremely stable from a skeletal standpoint®17.20.24. The
pattern of surgical movement found in these studies is typical of correction of incisor
proclination. Having determined through our systematic review of the literature that
this pattern provides skeletal stability, we believe that segmental Le Fort | osteotomy
is the most indicated surgical technique for correction of maxillary deformity when
using the Surgery First protocol'?®1%6 especially in patients with class |l

malocclusion.

Vertical stability outcomes in the literature were consistent with less dental and

skeletal recurrence in the anterior segment (when downward surgical movement was
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achieved)382025 than in the posterior segment, in which substantial skeletal
recurrence occurred even when investigators employed techniques designed to
minimize this phenomenon’'??2, such as bone grafting, rigid internal fixation, and
bimaxillary surgery?>. One possible explanation, corroborated by clinical experience,
is that anterior extrusion of the maxilla rarely causes loss of bone contact and that
stabilization of grafted bone is easier!?’, in addition, vertical movement in this
segment may be the result of clockwise rotation and not a linear displacement. Unlike
in the posterior region, in which there is less contact between segments, due to the
hollow structure and thin bone walls of this area. Overall, segmental Le Fort |
osteotomy was associated with a vertical recurrence pattern similar to that of the
nonsegmental procedure'®2025 with surgical movement being most unstable when

downward displacement was achieved’ 25122,

In this systematic review, we also analyzed surgical complications. Nine
studies?14.21-23,26.29-31 that evaluated this outcome in a sample of 2078 patients were
summarized. Overall, only 177 patients (8.55%) experienced some form of
complication. Given the retrospective design of the included studies, this might be
considered an underestimation. However, we believe the prevalence of complications
is actually overestimated because of the convenience sampling strategy in which
only studies reporting surgical complications were included. To estimate the actual
rate of complications, we must take into account not only the aforementioned 2078
subjects, but also those in the stability sample in whom complications were not
reported (n=516)34815-20.24,25.28,29.30 and the patients of the 23 studies in which neither
stability nor complications were analyzed and which were thus excluded from
review?10:8%-109 Hence, the risk of surgical complications after segmental Le Fort |

osteotomy is in fact much lower than 8.55%.
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Another finding we believe to have been overestimated is the prevalence of
postoperative infection (32.62%)'#2%2° as the Chow et al. (2007) sample?®®
accounted for 47 of the 61 cases (77%) of infection reported in all included studies.
Although this rate appears high, 47 infections in 760 patients represent a prevalence
of 6.20%, similar to that reported for sagittal split ramus osteotomy in the same
study?®. Therefore, segmental Le Fort | osteotomy should not be avoided for the

misguided belief that it is particularly prone to infectious complications.

Despite the overall safety of this procedure, segmentation of the maxilla
evidently makes complications more likely than in simple Le Fort | osteotomy,
although the difference is not statistically significant on direct comparison?.
Circumstances such as difficulty performing osteotomy between teeth and in areas
adjacent to soft tissues mean that the most common complications of segmental
maxillary osteotomy, such as oral fistula>421.26.29.31 and dental injury?21.26.:39.31 " do not
occur with nonsegmental techniques. Operator experience and certain advanced
technologies, such as piezoelectric surgery, can reduce the risk of complications by
minimizing soft-tissue damage and enhancing the precision of osteotomy, which
limits the risk of trauma to adjacent structures and, consequently, reduces blood
loss?3, as well as facilitating bone healing compared to traditional osteotomy with

burs and saws128,

The methodological quality of the articles included in this review was compared
to a set of criteria used by our research group in a previous systematic review',
Using this standard, only randomized clinical trials with outcome assessor blinding
could be classified as having a low risk of bias. None of the included studies used

such a rigorous design. Only 4 articles!61820 were considered to have a medium risk
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of bias; all included surgical stability as an outcome measure, and none reported
sample randomization or blind assessment. The included studies that had surgical
complications as an outcome measure?1421-23.2629-31 were |ess methodologically
robust than those that assessed surgical stability34815-2024,25.27.28,32. this was an
expected finding, as studies of prevalence often use a retrospective, non-
comparative design, with no validation of analyses and no sample follow-up. Thus,
we could not perform a meta-analysis, as the sample was heterogeneous both
clinically and methodologically (as no randomized controlled trials were included).
Nevertheless, this systematic review was able to analyze the outcomes reported in
the 23 included studies?342814-32 and provide improved effect estimates for surgical

stability and complications of segmental Le Fort | osteotomy.

The effect estimates found at the highest level of evidence suggest that
segmental Le Fort | osteotomy provides extremely stable outcomes in the sagittal
plane, is less stable from a dental standpoint than skeletally in the transverse plane,
and provides little stability in the posterior segment after downward movement. The
most common complications are oral fistulae and damage to adjacent teeth, both of
which can be minimized by employing techniques such as piezoelectric surgery.
Therefore, according to the results of this systematic review, this procedure should
not be considered particularly unsafe or unstable in the field of orthognathic surgery,
and it is particularly indicated in patients requiring three-dimensional correction of
maxillary deformities, especially in Surgery First?3-126 protocols in the context of
anomalous incisal projection and/or maxillary atresia. Indeed, clockwise rotation of
the anterior segment of the maxilla used for correction of incisal projection has been
proved to be stable. In addition, since skeletal expansion is more stable than dental

expansion, it can be assumed that proceeding with surgery without the conventional
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dental decompensation of a Surgery Late'?31%6 protocol is correct from a technical

standpoint.

According to the studies reviewed herein, some measures can be taken to
ensure the intervention is as predictable as possible. At the orthodontic stage, dental
expansion should be kept to a minimum, and retention should be maintained after
removal of the orthodontic appliances. From a surgical standpoint, the osteotomy
should be limited to two or three segments, with additional segmentalization only in
extreme cases; inferior mobilization of the posterior segment should be avoided
whenever possible, even when bone grafting is performed; dental overcorrection
should be discouraged; rigid fixation is mandatory and piezoelectric technology

should be used if available.
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Figure 2. Transverse stability in two and three-pieces segmental Le Fort | osteotomy.
() Recurrence not distinguished for two and three-pieces segmental Le Fort |

osteotomy.
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Figure 3. Sagittal and vertical stability in segmental Le Fort | osteotomy.
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Figure 4. A. Prevalence in the 187 surgical complications reported in the systematic
review. B. Frequency of surgical complications reported among the nine studies included.
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Author, year and country of Type of Sample Age - average/standard Gender Segmental maxillary Mono or bimaxillary Non-rigid or Bone graft Stability and/or
origin study deviation (variation) osteotomy surgery rigid fixation complication analysis
Phillips et al., 19921 Clinical trial N(n)=39 26+9 (14-56) years Male (11) Two-segments (26) NA NA NA Stability: transversal
United States prospective Female (28) Three-segments (13)

Chow et al., 1995° Case series N(n)=18 24+5 years Male (10) Two-segments (6) M (0) / B (18) N (0) / R (18) 0 Stability: vertical and
Hong Kong retrospective Female (8) Four-segments (12) sagittal
Hoppenreijs et al., 1997%¢ Clinical trial N=267 23.6 (14.3-45.5) years Male (57) M (67) / B (25) Stability: vertical and

The Netherlands retrospective n=92 All sample Female (210) Multiple-segments (92) N (65) / R (27) NA sagittal
multicentric All sample
Perez et al., 1997% Clinical trial N=28 NA Male (11) Multiple-segments (18) M (9) /B (19) N (0) / R (28) 16 Stability: vertical
United States retrospective n=18 Female (17) All sample
Clinical trial Male (28) Two-segments (23) M (14) / B (9) N (17) / R (6)
Hoppenreijs et al., 19988 retrospective N=130 23 (14-45) years Female (102) Three-segments (17) M (16) / B (1) N (12) / R (5) 16 Stability: transversal
The Netherlands multicentric n=53 All sample Four-segments (13) M (11) / B (2) N (8) /R (5)
Arpornmaeklong et al., 2003 | Clinical trial N=26 22.3 (13-38) years Male (8) Multiple-segments (15) NA N (0) / R (15) 15 Stability: vertical and
Autralia retrospective n=15 All sample Female (18) sagittal
Marchetti et al., 2009* Clinical trial N=20 27.7 years Male (3) Two-segments (10) M (0) / B (10) N (0) / R (10) NA Stability: transversal
Italy retrospective n=10 Female (7)
Kretschmer et al., 2010% Clinical trial N=120 27.1+9 (16-61) years Male (30) Three-segments (60) M (0) / B (60) N (0) / R (60) 28 Stability: vertical and
Germany retrospective n=60 Female (30) sagittal
Kretschmer et al., 2011*° Clinical trial 24.6+9 years Male (33) Three-segments? (28) 9
Germany retrospective N(n)=87 23.4+6 years Female (54) Three-segments? (30) M (0) / B (87) N (0) /R (87) 0 Stability: transversal
27.1+9 years Three-segments® (29) 0
Moure et al., 2011%* Case series N=30 20.4 (16-34) years Male (17) Two-segments (3) M (0) /B (3) N (0)/ R (3) Stability: vertical and
France retrospective n=6 All sample Female (13) Three-segments (3) M (0) /B (3) N (0)/R (3) NA sagittal
Two-segments (1)
Silva et al., 2013° Case series Male (11) Three-segments (5) Stability: vertical and
Sweden retrospective N(n)=33 23 years Female (22) Four-segments (17) M (0) / B (33) N (0) / R (33) NA sagittal
Five-segments (2)
Six-segments (8)
Blaehr et al., 2014%" Clinical trial N(n)=29 0OS: 19.5 (15-26) years Male (16) Three-segments (29) OS: M (1)/B (14) N (0) / R (29) NA Stability: vertical and
Denmark retrospective WOS: 25.4 (15-48) years Female (13) WOS: M (2) /B (12) sagittal
Brandtner et al., 2015% Case series N(n)=47 NA Male (35) Two-segments (47) NA N (0) / R (47) NA Stability: transverseal,
Austria retrospective Female (12) vertical and sagittal
Yao et al., 2015% Clinical trial N=13 28.4 (17.1-45.3) years Male (5) Two-segments (NA) NA N (0) /R (9) NA Stability: transversal
United States prospective n=9 Female (4) Three-segments (NA)
Otterloo et al., 19913 Case series N=410 Two-segments (45) Complication: intra and
The Netherlands retrospective n=54 NA NA Three-segments (8) NA NA NA postoperative
Four-segments (1)
Wolford et al., 20024 Clinical trial N(n)=311 28.5 (12-62) years Male (87) Three-segments (311) NA NA 311 Complication:
United States retrospective Female (224) postoperative
Two-segments (10) 3
Three-segments (33) 7
Kahnberg et al., 2005%° Case series N(n)=82 24.5+7 years Male (43) Four-segments (24) M (36) / B (46) NA 8 Complication:
Sweden retrospective Female (39) Five-segments (3) 2 postoperative
Six-segments (10) 1
Seven-segments (2) 1




Chow et al., 2007%°
Hong Kong

Landes et al., 2008%
Germany

Kretschmer et al., 2010%
Germany

Ho et al., 2010%
United Kingdom

Robl et al., 20142
United States
Posnick et al., 20162
United States

Case series
retrospective

Clinical trial
prospective/

retrospective
Case series
retrospective

Case series
retrospective

Case series
retrospective
Clinical trial
retrospective

N=1294
n=760

N=136
n=51

N(n)=225

N(n)=85

N=1000
n=342
N=262
n=168

24.1 (16-54) years
All sample

(16-46) years
All sample

26 (16-54) years

23.3 (13.9-50.7) years
NA

25 (13-63) years
All sample

Male (492)
Female (802)

Male (76)
Female (60)
Male (91)
Female (134)

Male (28)
Female (57)

NA

Male (128)
Female (134)

51

Two-segments (210)
Three-segments (34)
Four-segments (516)
Two-segments (33)
Three-segments (18)

Two-segments (59)
Three-segments (163)
Four-segments (2)
Five-segments (1)
Two-segments (13)
Three-segments (70)
Four-segments (2)
NA

Two-segments (78)
Three-segments (90)

NA
M (25)/ B (8)
M (6) / B (12)

M (0) / B (225)

M (16) / B (69)
NA

M (0) / B (262)
All sample

NA
N (0) / R (33)
N (0) /R (18)

N (0) / R (225)

N (0) / R (85)
NA

N (44) / R (218)
All sample

NA

NA
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21

NA

44
All sample

Complication:
postoperative

Complication:
intraoperative

Complication: intra and
postoperative

Complication: intra and
postoperative

Complication: intra and
postoperative
Complication: intra and
postoperative

Total sample (N), Segmental Le Fort | osteotomy sample (n), Monomaxillary surgical procedure (M), Bimaxillary surgical procedure (B), Non-rigid fixation (N), Rigid fixation (R), Unilateral palatal osteotomy with or without
bone graft (Three-segments?), Bilateral palatal osteotomy (Three-segments?), Unilateral palatal osteotomy with resorbable plate stabilization (Three-segments®), Occlusal splint kept in the postoperative period (OS),
Occlusal splint removed in the postoperative period (OS), No data provided by author (NA), Total sample data (All sample)
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Sagittal Vertical Transverse
Author and year Method of Follow-up| Segmented Le Average(SD) - mm Average(SD) - mm Average(SD) - mm
analysis (months) | Fort | osteotomy Anterior maxilla Posterior maxilla Anterior maxilla Posterior maxilla Anterior maxilla Posterior maxilla
T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2
Two-segments NA NA D: 1.8(1.4) -0.2(1.5) 5.7(3.0) -2.7(1.4)
Phillips et al., 1992%° | Dental casts 7.5
Three-segments NA NA D: 0.2(0.9) 0.1(1.2) 5.2(3.1) -2.3(1.5)
Two-segments NA NA D: 2.2(1.6) -0.9(1.1) 2.9(2.5) -2.1(1.8)
Hoppenreijs et al., Dental casts 69 Three-segments NA NA D: 1.3(1.7) -0.3(0.6) -1.2(3.0) -0.4(0.7)
199818
Four-segments NA NA D: 1.6(1.1) -0.4(0.4) 0.0(2.0) -0.8(1.2)
Marchetti et al., 2009*| Dental casts 24 Two-segments NA NA D: 2.5(1.9) -0.4(0.4) 4.1(0.6) -1.1(2.0)
NA NA
Three-segments? NA NA D: 1.1(1.5) -0.9(1.3) 1.7(1.6) -1.4(1.4)
NA NA S: 2.1(1.3) -0.2(0.6)
Kretschmer et al., Dental casts / Three-segments? NA NA D: 1.3(1.1) -0.6(1.5) 2.2(1.6) -1.3(2.1)
2011% PA cephalometric| 12-15 NA NA S: 2.1(1.5) -0.4(1.0)
radiographs
Three-segments? NA NA D: 1.0(1.2) -0.9(1.2) 2.1(1.8) -1.0(1.7)
NA NA S: 2.2(1.4) -0.0(0.5)
Yao et al., 2015% CBCT 8.1 Two or Three- NA NA D: 1.0(0.7) -0.4(0.2) 2.2(0.9) -0.8(0.4)
segments NA NA S: 1.9(0.9)  -0.5(0.5) 3.4(1.2) -0.9(0.4)
Dental casts /
Brandtner et al., Cephalometric 106 Two-segments D: 1.3 -1.3 NA D: -1.1 0.2 NA D: 0.3 -0.4 2.7 -1.4
2015%8 radiographs
Chow et al., 19958 | Cephalometric 12 Two or Four- |D: 0.5(3.1)  2.0(1.3) 2.4(2.4) 15(1.3) p: 5.4(2.2) -1.5(1.6) -0.3(2.9) 0.1(1.3) NA
radiographs segments S: 2.6(2.4) 0.1(1.3) 4.1(2.7) -0.3(2.0) |S: 2.6(2.1) -0.9(1.6) -0.4(2.1) 0.3(1.1) NA
Hoppenreijs et al., | Cephalometric 69 Multiple-segments D: -3.3(4.7) 1.0(4.2) D: 0.1(2.9) 0.3(0.1) -2.9(2.0) 0.5(1.0) NA
199716 radiographs S: NA NA S: NA NA
Arpornmaeklong et | Cephalometric 25.7 Multiple-segments D: 4.3(2.1) -0.3(1.0) NA D: -0.6(2.8) 0.6(1.0) NA NA
al., 2003 radiographs S: 45(1.2) -0.5(1.1) 42(1.4) -05(1.0) [S: 0.1(3.1) 0.8(1.7) -0.4(2.2) 0.7(1.7) NA
Perez et al., 1997% | Cephalometric | Atleast |Multiple-segments N D: NA NA
radiographs 6 NA S: 4.2(1.6) -1.1(1.1) 2.8(3.3) -2.1(3.1) NA
Kretschmer et al., Cephalometric 12-15 Three-segments D: 2.6(2.4) -0.2(1.2) 2.2(2.6) 0.4(1.1) P: 0.5(3.5) 0.1(1.2) -1.4(3.2) 0.2(1.2) NA
20102 radiographs S: 4.5(3.4) -0.2(0.9) NA S: 0.7(3.8) -0.2(1.4)  -2.4(3.6) 0.1(1.3) NA
Moure et al., 2011% | Cephalometric 29 Two or Three- D: NA D: NA NA
radiographs segments S: 3.7 -1.0 2.0 -0.7 S: 0.2 -0.8 -0.3 -0.7 NA
Two-segments
Dental casts / Atleast | Three-segments D: 1.3 -0.3 NA D: 7.0 -0.9 NA NA
Silva et al., 2013° Clinical 30 Four-segments [S: NA S: NA NA
Five-segments
Six-segments
Three-segments©S D NA -0.9(1.0) NA D: NA -0.6(0.8) NA NA
Cephalometric S: NA NA S: NA NA NA
Blaehr et al., 2014%" radiographs 2
Three-segmentsW9SD:  NA 0.1(1.8) NA D: NA -0.1(1.4) NA NA
S NA NA S: NA NA NA

Mean surgical changes (T1), Mean stability changes (T2), Data not provided by the author (NA), Standard deviation (SD), Stability analysis by dental measurement (D), Stability analysis by skeletal measurement (S), Cone-
beam computed tomography (CBCT), Posterior-anterior (PA), Unilateral palatal osteotomy with or without bone graft (Three-segments?), Bilateral palatal osteotomy (Three-segments?), Unilateral palatal osteotomy with
resorbable plate stabilization (Three-segments?®), Occlusal splint kept in the postoperative period (OS), Occlusal splint removed in the postoperative period (OS). Sagittal: (-) retrusion / (no signal) protrusion, Vertical: (-)
intrusion / (no signal) extrusion, Transverse: (-) constriction / (no signal) expansion.
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Table 3: Surgical complications analysis for the included studies
Author and year Follow-up| Segmental |[Surgical|Ilntraoperative|Postoperative
osteotom

Blood [Segmental| Tooth |Periodontal [Soft-tissue| Nerve Oral Bad Infection |Nonunion [Relapse| Total
transfusion | necrosis |damage damage |damage]| fistula

Wolford et al., 2002 N(n)= 35

Two-segments N(n)= 49
Chow et al., 2007% NA Three-segments| NA 2 47 (6.45%)
Four-seiments
Two-segments
Kretschmer et al., 2010% NA Three-segments| NA 4 (AP) N(n)= 4
Four-segments 0 (NAP) (1.78%)

Five-segments

Robl et al., 20142 NA NA NA 3 3 12 N(n)= 18
i5.26%i
N=177
Two-segments n=2 n=4 n=4 n=15 n=24 n=19 n= 36 n=2 n=61 n=3 n=17 | (8.52%)

Systematic Review 3-40.8 to
Five-segments (1.07%) (2.14%) (2.14%) | (8.02%) | (12.83%) | (10.16%) (19.25%)| (1.07%) | (32.62%) | (1.60%) | (9.09%) | n=187

Number of patients with complications (N), Number of complications (n), Segmental maxillary osteotomy with additional procedures (AP), Segmental maxillary osteotomy without additional procedures (NAP), Data not

provided by author (NA).
" Infection only in the cases with graft.
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Table 4. Quality assessment of the included studies

Randomization or consecutive | Comparison Blind assessment | Validation of Statistical analysis | Defined inclusion and Report of follow-up  [Risk of bias
Study patients in prospective study between treatments* measurements exclusion criteria (at least 12 months)
Hoppenreijs et al., 1997 No Yes* No Yes Yes Yes Yes Medium
Hoppenreijs et al., 19988 No Yes* No Yes Yes Yes Yes Medium
Arpornmaeklong et al., 20037 No Yes* No Yes Yes Yes Yes Medium
Kretschmer et al., 2010%° No Yes* No Yes Yes Yes Yes Medium
Phillips et al., 1992 No (N[ ABEE No Yes Yes Yes No High
Chow et al., 1995° No No No Yes Yes Yes Yes High
2 Perez et al., 1997% No Yes* No Yes Yes Yes No High
g Marchetti et al., 2009* No N sarpe vs msLeF No Yes Yes Yes Yes High
) Kretschmer et al., 2011%° No [Ny TEILE v el el No Yes Yes Yes Yes High
Moure et al., 2011 No No No No Yes No Yes High
Silva et al., 2013° No No No No Yes Yes Yes High
Blaehr et al., 2014 No No?* SO vsWos No Yes Yes Yes No High
Brandtner et al., 2015% No No No No Yes Yes Yes High
Yao et al., 2015% Yes No sarpe vs msLeF No No Yes Yes No High
Otterloo et al., 1991% No No No No No Yes Yes High
Wolford et al., 2002 No Nof msteF vs msLeF No No No Yes Yes High
s Kahnberg et al., 2005%° No No No No No Yes Yes High
= Chow et al., 2007%° No No No No Yes Yes No High
2 Landes et al., 2008% Yes Ng s pED No No Yes Yes No High
=3 Kretschmer et al., 2010% No No No No Yes Yes No High
8 Ho et al., 2010% No No No No No No Yes High
Robl et al., 2014% No No No No No No No High
Posnick et al., 20162 No Yes* No No Yes Yes Yes High

Multi-segmental Le Fort | osteotomy (msLeF); Surgical assisted rapid palatal expansion (sarpe); Occlusal splint kept in the postoperative period (OS), Occlusal splint removed in the postoperative period (OS).
+Comparison between different treatments modalities (control-group vs test-group — controlled study), “Comparison between different surgical techniques (test-group vs test-group — comparative study).
Risk of bias assessment: High: 0 to 4 Yes - Medium: 5to 6 Yes - Low: 7 Yes.
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RESUMO

O objetivo do presente estudo é avaliar por meio de uma “overview” de
revisdes sistematicas a estabilidade da cirurgia ortognatica em diferentes técnicas e
movimentos cirdrgicos, a fim de estabelecer uma escala hierarquica com o auxilio do
mais alto nivel de evidéncia cientifica. A busca sistematica na literatura foi efetuada
nas bases de dados PubMed, EMBASE e Biblioteca Cochrane. A literatura cinza foi
investigada no Google Académico e a busca manual foi realizada nas referéncias
dos estudos incluidos. Quarenta e cinco estudos foram selecionados para leitura na
integra e, desses, 15 foram incluidos na amostra final, sendo 8 revisdes sistematicas
e 7 meta-analises. O nivel de concordancia entre os autores para a selecédo e
elegibilidade dos estudos foi considerado excelente, com os respectivos valores de
kappa: k=0,827 e k=0,857. A escala hieradrquica da estabilidade em cirurgia
ortognatica foi estabelecida com dois procedimentos cirurgicos considerados muito
instaveis: a expansdo maxilar com fixacdo interna semi-rigida avaliada a nivel
dentario na regido posterior e a rotacdo horaria da mandibula com fixacdo interna
rigida de parafuso bicortical no sentido sagital. Os estudos secundarios foram
considerados com qualidade metodolégica de média a alta pelos pesquisadores com
base na ferramenta AMSTAR 2, e os estudos primarios incluidos nos estudos
secundarios foram classificados por esses, na sua grande maioria, com potencial
para risco de viés moderado a alto. Sugere-se a producdo de ensaios clinicos bem
delineados para elevar a qualidade dos estudos priméaros e de revisGes sistematicas

que incluam andlises tridimensionais para a estabilidade cirdrgica.

Palavras-chave: Revisao Sistematica. Cirurgia Ortognatica. Recidiva.
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ABSTRACT

The objective of the present study is to evaluate the stability of orthognathic
surgery in different surgical techniques and movements by means of an overview of
systematic reviews in order to establish a hierarchical scale with the aid of the
highest level of scientific evidence. The systematic search in the literature was
carried out in PubMed, EMBASE and Cochrane Library databases. The gray
literature was investigated in Google Scholar and a manual search was made in the
references of included studies. Forty-five studies were selected for reading the full
text, and of these, 15 were included in the final sample, of which 8 were systematic
reviews and 7 were meta-analyzes. The level of agreement between the authors for
the selection and eligibility of the studies was considered excellent, with the
respective kappa values: k = 0.827 and k = 0.857. The hierarchical scale of stability
in orthognathic surgery was established with two surgical procedures considered
very unstable, the maxillary expansion with semi-rigid internal fixation evaluated at
the dental level in the posterior region and the mandible clockwise rotation with rigid
internal fixation of bicorticals screws in the sagittal direction. The hierarchical scale of
stability in orthognathic surgery was established with two surgical procedures
considered very unstable, the maxillary expansion with semi-rigid internal fixation
evaluated at the dental level in the posterior region and the mandible clockwise
rotation with rigid internal fixation of bicorticals screws in the sagittal direction.
Secondary studies were considered to be of medium to high methodological quality
by the researchers based on the AMSTAR 2 tool and the primary studies included in
the secondary studies were classified by them with the potential for risk of bias as
moderate to high. The authors suggest the production of well-designed clinical trials
to raise the quality of primary studies and systematic reviews that include three-

dimensional analyzes for surgical stability.

Keywords: Systematic Review. Orthognathic Surgery. Recurrence.
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Introducao

A cirurgia ortognatica combinada ao tratamento ortodéntico € a maneira mais
previsivel de se tratar a deformidade dentofacial, alcancando resultados satisfatorios
com estabilidade 6ssea a longo prazo'?. Entretanto, uma série de fatores podem
influenciar a capacidade desta intervencéo cirargica em se manter estavel ao longo
do tempo, de maneira que a propria atividade muscular mastigatoria, ortodontia pré-
operatoria e poés-operatéria deficientes, complicacbes cirdrgicas, fixacdo dos
segmentos 6sseos ineficiente e a amplitude dos movimentos cirdrgicos, podem gerar
a instabilidade 6ssea?®.

Para avaliar essa diversidade de fatores que podem influenciar na estabilidade
da cirurgia ortognatica, uma série de revisées sistematicas tém sido publicadas nos
altimos anos, e cada uma delas apresenta um objetivo especifico para determinada
variavel. Por meio desses estudos secundarios, os estudos priméarios foram
sumarizados e analisados metodologicamente, porém, devido as peculiaridades de
cada intervencdo cirdrgica, uma analise mais didatica e compreensivel dos multiplos
fatores que geram a instabilidade dssea fica prejudicada.*®

Na literatura atual, a estabilidade em cirurgia ortognatica num contexto geral é
descrita mais compreensivelmente em dois estudos clinicos de Proffit et al. (1996 e
2007), os quais relatam uma escala hierarquica desse desfecho pelas experiéncias
proprias dos autores, com uma amostra adquirida por mais de 30 anos. Apesar
desses artigos serem considerados classicos da literatura em cirurgia ortognatica,
eles apresentam pouca evidéncia cientifica, pois néo possuem critérios

metodoldgicos claros, nem andlise estatistica.'? Ainda que representem estudos
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clinicos de pouco rigor metodoldgico, eles demonstram a experiéncia de experts e,
portanto, ndo podem deixar de ser considerados .

Levando-se em consideracdo a necessidade didatica de avaliar a estabilidade
em cirurgia ortognatica conforme as técnicas empregadas nos diferentes
movimentos cirdrgicos e de criar uma escala hierarquica referente ao tema, com
embasamento cientifico, a producdo de uma “overview” de revisdes sistematicas se
faz de fundamental valia para sintetizar os resultados e organizar os dados
disponiveis na literatura até entdo, além de analisar o risco de viéses dos estudos

secundarios® que quantificam a estabilidade cirlrgica.

Objetivo

Avaliar por meio de uma “overview” de revisdes sistematicas a estabilidade da
cirurgia ortognatica em diferentes técnicas e movimentos cirdrgicos, a fim de
estabelecer uma escala hierarquica com o auxilio do mais alto nivel de evidéncia

cientifica.

Metodologia

A busca por revisdes sistematicas e/ou meta-analises foi categorizada de trés
maneiras: Busca Principal, que se deu nas bases de dados PubMed, EMBASE e
Biblioteca Cochrane; Literatura Cinza, onde utilizou-se a ferramenta Google
Académico; e Busca Manual, que foi realizada nas referéncias dos artigos incluidos
nas duas categorias anteriormente citadas. A estratégia de busca foi estabelecida
conforme a sistematica P.I.C.O0.S. (P.- Dentofacial Deformity; .- Orthognathic
Surgery; C.- Differents types of surgical procedures; O.- Stability; S.- Systematic

Review OR Meta-analysis). Nao houve restricdo da literatura quanto ao idioma e ao
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ano da publicacédo, e foram utilizados operadores booleanos (“ou” (OR) e “e” (AND))
para a combinacdo de termos tesauros relacionados a deformidade dentofacial,
cirurgia ortognatica, estabilidade, e revisdo sistematica e/ou meta-analise.

Estratégia de busca

Busca principal

Os termos MeSH e seus entry terms, e termos ndao MeSH utilizados para
busca no PubMed compuseram a seguinte sistematica:

[(“Dentofacial Deformities” OR “Deformities, Dentofacial” OR “Deformity,
Dentofacial” OR “Dentofacial Deformity” OR “Dentofacial Abnormalities” OR
“‘Abnormalities, Dentofacial” OR “Abnormality, Dentofacial” OR “Dentofacial
Abnormality” OR “Dentofacial Dyplasia” OR “Dentofacial Dyplasias” OR “Dyplasia,
Dentofacial” OR “Dyplasias, Dentofacial” OR “Orthognathic Surgery” OR
“Orthognathic Surgeries” OR “Surgeries, Orthognathic” OR “Surgery, Orthognathic”
OR “Maxillofacial Orthognathic Surgery” OR “Maxillofacial Orthognathic Surgeries”
OR “Orthognathic Surgeries, Maxillofacial” OR “Orthognathic Surgery, Maxillofacial”
OR “Surgeries, Maxillofacial Orthognathic” OR “Surgery, Maxillofacial Orthognathic”
OR “Orthognathic Surgical Procedures” OR “Orthognathic Surgical Procedure” OR
“Procedure, Orthognathic Surgical” OR “Procedures, Orthognathic Surgical” OR
“Surgical Procedure, Orthognathic” OR “Surgical Procedures, Orthognathic”) AND
(“Recurrence” OR “Recurrences” OR “Recrudescence” OR “Recrudescences” OR
“‘Relapse” OR “Relapses” OR “Stability” OR “Surgical Stability” OR “Instability”
OR “Surgical Instability” OR “Surgically Stable” OR “Surgically Unstable” AND
(“Review” OR “Review, Multicase” OR “Review Literature” OR “Review, Academic”

OR “Review, Systematic” OR “Review of Reported Cases” OR “Meta-Analysis”)].
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No Embase, os termos Emtree e seus sinbnimos foram selecionados por meio
da ferramenta “PICO search”. Ainda, adicionou-se a busca alguns termos ndo
Emtree: “stability”, “surgical stability”, “instability”, “surgical instability”,
“surgically stable” e “surgically unstable”. Assim, a busca sistematica se deu da
seguinte maneira:

[(dentofacial deformity'/syn OR ‘'dentofacial deformities’ OR ‘dentofacial
deformity’ OR 'dentofacial malformition’ OR ‘orthognathic surgery'/syn OR
‘orthognathic surgery' OR 'orthognathic surgical procedures’) AND (‘relapse'/syn OR
‘relapse’ OR 'recurrence risk'/syn OR 'recidivation risk' OR ‘recidivism risk' OR
‘recurrence rate' OR 'recurrence risk' OR 'relapse rate' OR 'risk recidivism' OR 'risk,
recurrence’ OR 'stability'/syn OR 'surgical stability'/syn OR 'instability'/syn OR
'surgical instability'/syn OR 'surgically stable'/syn OR 'surgically unstable'/syn)
AND (‘systematic review'/syn OR 'review, systematic' OR 'systematic review' OR
‘meta analysis'/syn OR 'analysis, meta' OR 'meta analysis' OR 'meta-analysis' OR
'metaanalysis’)].

Na Biblioteca Cochrane, a estratégia foi embasada na busca do PubMed sem
0s entry terms, tendo a seguinte sistematica:

[(“Dentofacial Deformities” OR  “Orthognathic  Surgery”) AND
(“Recurrence” OR “Stability” OR “Surgical Stability” OR “Instability” OR
“‘Surgical Instability” OR “Surgically Stable” OR “Surgically Unstable” AND
(“Review” OR “Meta-Analysis”)]

Literatura cinza

A estratégia de busca denominada de Literatura Cinza foi idealizada para que
se aumentasse a abrangéncia da localizacdo de estudos, com o intuito de incluir

artigos publicados em revistas ndo indexadas ou, entdo, que por alguma outra razao
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ndo fossem localizados na Busca Principal. Logo, a seguinte estratégia foi
idealizada:

("Dentofacial Deformities” OR "Orthognathic Surgery”) AND ("Recurrence” OR
“‘Relapse” OR “Stability” OR “Surgical Stability”) AND ("Systematic Review" OR
"Meta-Analysis")

Busca Manual

Apos a inclusdo dos artigos por meio da Busca Principal e da Literatura Cinza,
realizou-se uma busca manual minuciosa nas referéncias desses para que se
localizasse estudos ndo encontrados nos meios eletronicos.

Selecdo dos estudos

A Busca Principal, a Literatura Cinza e a Busca Manual foram efetuadas por
um autor (OLHJ) e os estudos foram selecionados por dois autores de maneira
independente, (OLHJ) e (APSG). Baseando-se no titulo e no resumo, os estudos
foram selecionados para leitura na integra caso contemplassem 0s seguintes
critérios:

- Nao ser revisdo de literatura narrativa;

- Ser revisdo sistematica ou meta-andlise sobre estabilidade do tratamento
cirirgico da deformidade dentofacial;

Os artigos que nao contemplaram os pré-requisitos, conforme analises dos dois
autores, foram excluidos. Entretanto, quando um dos autores selecionou o estudo, 0
mesmo foi lido na integra. Assim, os artigos selecionados passaram para a fase de
elegibilidade.

O nivel de concordancia entre os autores, (OLHJ) e (APSG), foi testado pelo

teste kappa (k).
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Elegibilidade dos estudos

Com o intuito de padronizar a analise dos artigos que foram lidos na integra
pelos dois autores, criou-se uma ficha de elegibilidade com os seguintes critérios de
inclusao:

-N&o ser revisdo sistematica ou meta-analise com amostra exclusiva de
pacientes com distracdo osteogénica;

-Nao ser revisdo sistematica ou meta-analise com amostra exclusiva de
pacientes com fissuras labio-palatinas ou com alguma sindrome;

- Apresentar sumarizacdo dos resultados dos estudos priméarios sobre
estabilidade em cirurgia ortognéatica com a amplitude do movimento cirtrgico (T1) e a
quantidade de recidiva no acompanhamento pos-operatorio (T2);

- Apresentar a inclusdo de mais de um estudo primario com desfecho para
estabilidade em cirurgia ortognatica;

- Ser estudo original.

Caso houvesse discordancia entre os dois autores, (OLHJ) e (APSG), o estudo
seria discutido entre os demais pesquisadores.

Os artigos que nado preencheram os critérios de elegibilidade foram excluidos
da analise e o motivo da sua excluséo foi reportado.

O nivel de concordancia entre os autores, (OLHJ) e (APSG), foi testado pelo
teste kappa (k).

Extracdo de dados

As revisbes sistematicas incluidas nesta “overview” tiveram os dados
demograficos e os dados metodoldgicos extraidos, além de suas respectivas
analises de qualidade metodologica e os resultados para estabilidade cirargica,

pelos mesmos dois autores. Caso houvesse discordancia entre eles, o artigo seria
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discutido entre os demais pesquisadores, e se a davida persistisse, seria acessado o
estudo primario para analisar os resultados brutos ou o autor correspondente do
artigo incluido seria contactado por correio eletrénico.

Andlise de estabilidade cirurgica

A estabilidade do procedimento cirdrgico foi avaliada por meio da porcentagem
de recidiva dentaria e/ou esquelética nas areas anatbmicas da maxila e da
mandibula, levando-se em consideracdo a amplitude do movimento cirdrgico (média
do movimento cirdrgico - T1) em relacdo a quantidade de recidiva no momento do
altimo acompanhamento da amostra (média de recidiva pés-operatdria - T2). Os
resultados foram extraidos em milimetros (mm) e de acordo com a movimentacao
cirdrgica nos sentidos sagital, vertical e transversal.

Os dados brutos dos estudos secundarios foram transformados em
porcentagem conforme a amplitude do movimento cirdrgico, e a recidiva durante o
acompanhamento pés-operatorio. Assim, a porcentagem de recidiva encontrada foi
categorizada conforme a suscetibilidade para ser “muito Instavel” — recidiva entre
100% e 75%; “instavel’” — recidiva entre 74,9% e 50%; “estavel” — recidiva entre
49,9% e 25%; “muito estavel” — recidiva entre 24,9% e 0%.

Andlise da qualidade metodolégica

Analisou-se os critérios utilizados pelas revisdes sistematicas ou meta-analises
para avaliar o potencial de risco de viés dos estudos clinicos.

A ferramenta AMSTAR 21° foi utilizada para averiguar o potencial para risco de
vies dos estudos secundarios incluidos. O processo de analise de qualidade
consistiu em 16 critérios de avaliacdo, caso fosse meta-analise, e em 13 critérios de
avaliagcdo, caso fosse revisdo sistematica. Os 16 ou 13 critérios de avaliacdo da

qualidade metodologica dos estudos secundarios tém como respostas as seguintes
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sentencgas: “sim” (S) — quando incluido o critério na metodologia do estudo; “ndo” (N)
— quando néo incluido o critério na metodologia do estudo; “sim parcialmente” (SP) —
quando incluido parcialmente o critério na metodologia do estudo; e “ndo meta-
analise” (NMA) — quando o estudo fosse somente uma revisdo sistematica e incapaz
de responder ao item.

Os critérios utilizados para avaliar o potencial risco de viés ndo possuem a
intencdo de gerar uma pontuacédo geral e quantificar os resultados, mas apresentam

como objetivo a avaliacdo individualizada e criteriosa de cada estudo.

Resultados
Sem restricdo para idioma e ano de publicacdo, e conforme os protocolos
descritos na metodologia, a busca principal foi realizada no dia 02 de dezembro de
2017, a busca na Literatura Cinza foi efetuada no dia 07 de dezembro de 2017 e a
Busca Manual nas referéncias dos artigos incluidos conduzida no dia 21 de
dezembro de 2017. A sequéncia do protocolo desta “overview” de revisdes
sisteméticas esta demonstrada por um fluxograma na Figura 1.
Estratégia de busca
Busca Principal
Foram encontrados 135 estudos no PubMed, 23 no EMBASE e 14 na
Biblioteca Cochrane. Apds remocdo das duplicatas, um total de 159 artigos foram
selecionados para leitura de titulo e resumo.
Literatura Cinza
A procura por artigos publicados em peridédicos ndo indexados apresentou
3870 itens no Google Académico, mostrando-se ampla na intencédo de localizar a

maior quantidade possivel de estudos.
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Busca Manual

Nenhum estudo proveniente da busca nas referéncias dos artigos incluidos faz
parte da amostra.

Selecdo dos estudos

A leitura do titulo e resumo pelos dois autores independentes resultou em um
nivel de concordancia excelente (k=0,827; IC 95%, k=0,671-k=0,982) durante a
selecdo dos estudos. Foram selecionados 34 artigos provenientes da Busca
Principal e 11 da Literatura Cinza. Quando houve discordancia entre os autores, o
artigo foi considerado selecionado para que a davida fosse sanada através da sua
leitura na integra.

Elegibilidade dos estudos

Os autores (OLHJ e APSG) avaliaram na integra os artigos provenientes da
etapa de selecdo e incluiram na amostra final um total de 15 artigos - 13 localizados
na busca principal®11-1° e 2 na literatura cinza?®2%. Para o processo de elegibilidade
dos estudos, o nivel de concordancia entre os autores foi considerado excelente
(k=0,857; IC 95%, k=0,565-k=1).

Trinta artigos foram excluidos por ndo apresentarem os critérios previamente
estabelecidos para a elegibilidade, destes, seis avaliaram somente a estabilidade em
pacientes submetidos a distracdo osteogénica®??’, sete analisaram a estabilidade
em pacientes com fissura labio-palatina?®-34, 14 ndo apresentaram dados suficientes
para gquantificar a estabilidade cirirgica®>-*®, dois incluiram apenas um estudo
primario®>*° e um estudo n&o foi considerado original por ser uma versédo antiga de

uma revisao Cochrane°,
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Extracdo de dados

Este estudo caracteriza-se por ser uma “overview” de estudos secundarios em
que foram incluidos 15 artigos, sete meta-analises®12141517-19 e ojto revisGes
sistematicas* 781113162021 "gopre as diversas variaveis que envolvem a avaliagédo da
estabilidade em cirurgia ortognatica. A amostra de estudos clinicos incluidos nas
revisbes sistematicas variou entre dois’ e 248, num total de 148 artigos, na sua
grande maioria ensaios clinicos ndo controlados e retrospectivos, de maneira que
apenas 10 foram considerados ensaios clinicos randomizados e um, ensaio clinico
randomizado multicéntrico. (Tabela 1)

Ao analisar os pacientes dos estudos primarios, este trabalho abrange uma
amostra de 6278 individuos, na faixa etaria de 20 a 30 anos, composta em 66% por
individuos do sexo feminino, com distintos diagnosticos de deformidade dentofacial,
avaliados para a estabilidade em cirurgia ortognatica, na sua grande maioria, por
meio de sobreposicdo de radiografias com acompanhamento que variou de um
periodo curto de poucas semanas'’ a periodos maiores de até 15 anos®?. (Tabela 1)

Anédlise de estabilidade cirargica
Estabilidade sagital

Ao realizar movimentos cirlrgicos no sentido antero-posterior, ou seja, recuo
ou avanco, as andlises de dados para a mandibula se mostraram semelhantes e
“‘muito estavel” quando utilizada a técnica da osteotomia sagital bilateral do ramo
mandibular, independentemente do método de fixacéo interna rigida, com excecdes
para o recuo mandibular com fixacao interna rigida reabsorvivel, que foi considerada
apenas ‘“estavel” (31%?13, 37,2%'°) e a rotacdo horaria mandibular com fixacdo
interna rigida por meio de parafusos bicorticais, que se mostrou “muito instavel” em
pequenos movimentos cirlrgicos (>100%°9). Grandes movimentos cirlirgicos na

mandibula ndo sdo menos estaveis que pequenos movimentos cirdrgicos.
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Quando utilizada a técnica da osteotomia vertical do ramo mandibular para
recuo, a porcentagem de recidiva torna-se um pouco mais elevada ao comparar o
método de Tratamento Convencional (33,8%%) com o método Surgery First
(18,3%18).

A maxila apresentou menor estabilidade que a mandibula, independentemente
da fixacdo interna rigida empregada. Ao avaliar isoladamente os tipos de
movimentos cirdrgicos na maxila, 0 avanco parece ser mais estavel, pois encontrou-
se dados compativeis com recidiva cirdrgica aumentada no recuo maxilar com
fixacdo interna rigida de titanio (55,7%?%°), e dados muito préximos da instabilidade
qguando utilizado a fixacéo interna rigida reabsorvivel (44,56%1°).

Ao utilizar a técnica de Le Fort | segmentada para avanco maxilar com fixacéo
interna rigida de titanio, os resultados sdo considerados “muito estavel” (<0% até
18,06%%) e semelhantes ao avanco maxilar em procedimentos monomaxilares.
(Tabela 2, Tabela 8, Figura 2)

Estabilidade vertical

Procedimentos cirdrgicos para corrigir as deformidades dentofaciais verticais
sdo menos estaveis do que o0s para corrigir as sagitais, ao ponto de o
reposicionamento inferior (52,2%°) e o reposicionamento superior (50,97%%°) da
maxila com fixacdo interna rigida reabsorvivel serem consideradas “Instavel”. O
reposicionamento inferior da maxila com fixacdo semi-rigida se aproxima da
instabilidade (45,3%°). Entretanto, o reposicionamento superior da maxila com
fixacdo interna rigida de titanio (19,7%°% e com fixacdo semi-rigida (22,9%°)
apresentou resultado “Muito estavel”, assim como 0s pequenos reposicionamentos
inferiores da maxila na regido anterior e posterior com fixacdo interna rigida de

titanio (17,5% e 8,3%)’
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A correcdo cirargica vertical por meio da osteotomia Le Fort | segmentada é
“Instavel” em pequenos reposicionamentos superior na regido esquelética posterior
com fixacdo interna rigida de titanio (50,82%%) e “Estavel’ no reposicionamento
inferior na regido anterior da maxila com fixacdo interna rigida de titanio, tanto a
nivel dentario (35,12%%), quanto a nivel esquelético (37,84%%). O Unico movimento
considerado “Muito estavel” com a utilizagdo dessa técnica cirdrgica é o
reposicionamento superior da maxila na regido posterior a nivel dentario com fixacao
interna rigida de titanio (23,75%%) e com fixacdo semi-rirgida (17,4%*%).

As rotacées mandibulares horarias (<0%°9) e anti-horarias (<0%°) sdo “Muito
estavel” quando fixadas com placa e parafuso bicortical, porém, ao utilizar somente
parafuso bicortical, a rotacdo horaria pode tornar-se apenas “Estavel” em pequenos
movimentos cirlrgicos (28,95%°). (Tabela 3, Tabela 8, Figura 2)

Estabilidade transversal

A expansdo maxilar a nivel dentario posterior com fixacdo semi-rigida
apresenta a maior taxa de recidiva, acima de 100%, até mesmo em pequenos
movimentos cirargicos?, o que a torna “Muito Instavel”. A instabilidade também é
encontrada na regido anterior dentaria com fixagdo interna rigida (71%?%).
Diferentemente destes achados, a expansao maxilar avaliada esqueleticamente na
regido posterior e fixada com material rigido pode ser considerada uma transi¢cao
entre “Muito estavel” e “Estavel” (13,72%*, 25,1%%). (Tabela 4, Tabela 8, Figura 2).

Estabilidade mordida aberta anterior

O tratamento cirargico da mordida aberta anterior € considerado por este

estudo o procedimento mais estavel, quando avaliado o overbite como parametro,

de maneira que independentemente do método de fixacdo ou do tipo de cirurgia,
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todas as revisbes sistematicas apresentaram resultados de recidiva variando entre
<0%%%?1 e 13,9%72%. (Tabela 5, Tabela 8, Figura 2)

Anélise da qualidade metodoldgica

Qualidade metodoldgica dos estudos clinicos

Duas revisdes sistematicas'''® ndo realizaram a andlise de qualidade
metodoldgica dos estudos primarios.: Apenas trés artigos utilizaram ferramentas
desenvolvidas por grupos de experts para avaliar especificamente a qualidade
metodolégica dos estudos primarios, dois'®1® deles fizeram uso da escala
Newcastle-Ottawa e um?? utilizou a The Quality Assessment Tool for Quantitative
Studies. Os demais estudos avaliaram a qualidade metodolégica por meio de
escalas customizadas pelos préprios autores.

O potencial para risco de viés dos estudos clinicos, de uma maneira geral, foi
considerado de moderado a alto, mesmo que alguns critérios importantes foram
negligenciados pelas escalas para as andlises de qualidade, como o cegamento do
avaliador®141” (escalas customizadas) e a randomizacdo da amostral6181921
(escalas especificas e escalas customizadas). Na grande maioria dos estudos
primarios ndo houve randomiza¢do da amostra, 0 que aumenta o potencial para
risco de viés. (Tabela 6)

Qualidade metodoldgica das revisdes sistematicas e das meta-analises

Nenhum dos estudos secundarios apresentou todos os critérios avaliados pela
ferramenta AMSTAR 210, Dentre as revisdes sistematicas, a que demonstrou maior
rigor metodolégico foi a de Haas Junior et al. (2017)% com 11 itens - dos 13
possiveis - avaliados como presentes na metodologia. Nas meta-analises, Luo et al.

(2017) tiveram 10 critérios analisados com a sentencga “sim”, dentre os 16 possiveis.



71

Em um contexto geral, nove estudos*67121316.181921 foram relatados com a
maioria dos critérios descritos na metodologia, dois artigos®!’ tiveram a mesma
quantidade de sentengas “Sim” e “Nao” e apenas quatrol?!41520 foram
contemplados com mais itens ausentes do que presentes.

Ao analisar individualmente os itens utilizados para verificar o potencial de risco
de viés das revisdes sistematicas, nenhum dos artigos levou em consideracao a
declaracdo de fundos de suporte financeiro dos estudos primarios, pois todos
apresentaram como resposta ao item 10 — “Foram relatadas as fontes de suporte
para os estudos incluidos?” — a sentenca “Nao”. Todos os artigos reportaram os
métodos de inclusdo e exclusdo dos estudos clinicos.

Apenas trés’162l  sendo essas revisdes sistematicas, apresentaram um
protocolo registrado previamente a execucdo do estudo. Outros cinco*71819.21
artigos realizaram algum tipo de analise de concordancia entre o0s autores
independentes no momento da selecao / elegibilidade dos estudos ou extracdo dos

dados. (Tabela 7)

Discusséo
As “overviews” de revisdes sistematicas sdo delineadas para agrupar os
resultados dos desfechos dos estudos secundarios, sintetizando dados e
informacgdes desses, assim o efeito de uma intervengao é abordado de uma maneira
mais clara e didatica, para que os tomadores de decisfes em saude possam ter a
evidéncia cientifica mais robusta de uma maneira acessivel®.
O primeiro passo a ser dado para conduzir esse tipo de projeto € analisar a
literatura na busca de diferentes estudos secundarios publicados com desfechos

similares ou complementares®®l. Levando-se em consideracdo todas as
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caracteristicas mencionadas anteriormente em relacdo ao delineamento e execucao
de “overviews” de revisdes sistematicas, esse estudo demonstra a real necessidade
de agrupar e sintetizar as informacdes encontradas em estudos secundarios sobre a
estabilidade em cirurgia ortognatica. Essa afirmacéo fica evidente quando analisa-se
gue com esta tematica foram selecionados 45 artigos para leitura na integra e,
dentre estes, oito revisdes sistematicas* 81113162021 e sete meta-andlises®12141517-
19 foram incluidas para extracdes de dados nas mais variadas técnicas cirlrgicas, o
que representa uma quantidade consideravel de artigos produzidos para se
compreender mais facilmente a estabilidade em cirurgia ortognatica

Outro pré-requisito importante para a realizacdo de uma “overview” de revisdes
sistematicas € que o projeto seja conduzido por autores experientes no
delineamento de estudos secundarios®®l. Os autores que delinearam e executaram
esse trabalho sédo experientes em conduzir revisdes sistematicas, sendo que um dos
artigos com maior rigor metodolégico* incluido na amostra é de autoria dos mesmos,
assim como o nivel de concordancia para o processo de selecdo (k=0,827) e
elegibilidade dos estudos (k=0,857) foi considerado excelente®?, demonstrando a
homogeneidade desses na conducao da evidéncia cientifica.

Discutidos os cuidados metodoldgicos tomados pelos autores, deve-se
salientar que, apesar deste tipo de estudo ser considerado do mais alto nivel
cientifico na sintetizacéo de resultados dos estudos primarios, existe a possibilidade
da incorporacédo de viéses durante a extracdo de dados®3, pois os mesmos s&o
provenientes de 148 estudos clinicos, que muitas vezes ndo mantiveram um rigor
metodoldgico adequado - apenas 10 sdo ensaios clinicos randomizados e apenas
um, ensaio clinico randomizado multicéntrico. Outro exemplo da tendéncia de

incorporacdo de viéses esta nas analises de qualidade utilizadas pelas revisdes
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sistematicas para avaliarem os estudos clinicos (Tabela 6), pois critérios como o
cegamento do avaliador foram negligenciados com frequéncia pelos estudos
incluidos nas revisdes sistematicas*”®1’ e a grande maioria dos estudos primarios
considerados com potencial de risco de viés baixo foram avaliados por escalas de
qualidade customizadas, sem a presenca de um item especifico para cegamento do
avaliador®'415 | ou por escalas as quais ndo incluem o item randomizacdo da
amostra'®2?! por serem mais indicadas para estudos observacionais. Logo, os dados
sumarizados nessa “overview” sao provenientes de revisdes sistematicas que nao
apresentaram estudos clinicos do mais alto nivel cientifico.

Apesar dos estudos primarios terem sido classificados em um contexto geral
com potencial de moderado a alto para o risco de viés, as revisfes sistematicas que
os incluiram foram consideradas com qualidade metodoldgica de moderada a alta,
pois a grande maioria delas, ao serem avaliadas por meio da ferramenta AMSTAR
210 apresentou mais itens presentes (SIM) do que ausentes (NAO) (Tabela 7). No
entanto, nenhum dos estudos secundarios incluidos levou em consideracdo as
fontes de suporte financeiro dos estudos de intervengéao, o que pode ser um fator
preocupante quando sdo comparados dois procedimentos cirargicos que envolvem
uma questdo mercadoldgica, principalmente relacionados aos materiais de fixacdo
interna rigida.

Levando-se em consideracdo que os estudos secundarios foram considerados
com potencial de risco de viés moderado a baixo, ou seja, seguiram protocolos
adequados para a producao cientifica de qualidade, e os dados dos estudos
primarios sdo o que ha disponivel na literatura, acredita-se que essa “overview” de
revisbes sistematicas sintetize da melhor maneira possivel a evidéncia cientifica

atual, e que a proposicao da piramide hierarquica seja uma ferramenta util como
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parametro para eleger a técnica cirargica que provém resultados mais satisfatorios
guanto a estabilidade em cirurgia ortognatica.

Quando analisado o pico da piramide hierarquica de estabilidade, tem-se dois
procedimentos cirlrgicos considerados “Muito instavel”. a rotagdo horaria da
osteotomia bilateral do ramo mandibular com fixacdo interna rigida de parafuso
bicortical no sentido sagital e a expansao maxilar com fixacao interna semi-rigida
avaliada a nivel dentario na regido posterior.

O movimento de rotacdo horario mandibular altamente recidivante pode ser
compreendido de duas maneiras: primeiro, pela dificuldade de se posicionar o
segmento proximal passivamente para ser fixado por meio de parafusos bicorticais,
pois a tendéncia destes é de que haja uma forca de compresséao a favor da reducéo
mais anatémica possivel, 0 que muitas vezes nado € a ideal para o posicionamento
condilar; segundo, pelos pequenos movimentos 0sseos, aos quais 0s pacientes dos
estudos primarios foram submetidos, que podem ser facilmente readaptados a uma
nova posicao no periodo poés-operatdrio de acordo a movimentacao ortoddntica, ou
seja, a mandibula sempre estara sujeita a instabilidade conforme a oclusédo dentéaria
devido ao fato de ser uma estrutura 6ssea movel. Entretanto, ao analisar esta
técnica cirdrgica com fixacéo rigida por uma miniplaca e um parafuso bicortical, ela
se torna “Muito estavel” no sentido vertical e sagital, assim como as rota¢des anti-
horarias mandibulares com todos os tipos de fixa¢des internas rigidas.

A expansdo maxilar por meio da osteotomia Le Fort | segmentada com fixacao
interna semi-rigida, quando analisada a estabilidade dentaria posterior, mostrou-se
“Muito instavel” (>100%*), semelhante aos dados para a recidiva dentaria anterior
com fixacdo interna rigida (71%%) - “Instavel”. Porém, a estabilidade das estruturas

osseas fixadas com placas e parafusos, muitas vezes associadas a enxertos 0sseos
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e fixacdo do palato*!®, mostrou que essa conjuncdo de técnicas favorece a
estabilidade e faz com que se obtenha resultados considerados “Muito estavel’
(13,72%)* ou “Estavel” (28,35%)*'6. Os dados encontrados para a expansao
maxilar, quando avaliada a estabilidade 6ssea, vdo de encontro aos estudos
classicos de Proffit el al. (1996 e 2007), que a consideram dentro de uma escala
hierarquica a intervencéo cirdrgica com menor estabilidade possivel*2.

Alguns fatores podem ter influenciado a diferenca de achados, principalmente
no que tange os métodos de avaliacdo. Se for considerado que os estudos de Proffit
el al. (1996 e 2007)2 relataram o uso de teleradiografias de perfil para avaliar a
estabilidade cirurgica, sabendo-se que esse método nao esta indicado para analises
transversais, e as revisfes sistematicas apresentaram analises em modelos de
gesso e/ou em tomografias computadorizadas de feixe-conico*6, acredita-se que os
resultados mais fidedignos sdo os provenientes dos estudos secundarios. Porém,
caso os dados dos artigos de Proffit el al. (1996 e 2007)%? tenham se baseado em
andlises dentérias, os resultados encontrados passam a se assemelhar muito aos
achados dessa “overview” de revisdes sistematicas a nivel dentario. Levando-se em
consideracao esse fato, a expansdo dentaria prévia ao procedimento cirrgico nao
deveria ser realizada em hipétese alguma, com o intuito de que ndo se subestime a
guantidade de expansao 0ssea necessaria e de que ndo se gere uma instabilidade
dentaria transversal no periodo pos-operatorio.

Assim como a expansao maxilar, o reposicionamento inferior da maxila
também é considerada pela literatura uma situacdo problematica do ponto de vista
de estabilidade!?. Fato esse que difere dos dados encontrados na revisdo
sistematica de Convens et al. (2015)’ , que apresentou taxas de recidiva entre <0%

e 35% com a utilizacdo de enxerto 6sseo em algumas situacdes. Esses dados séo
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oriundos de um estudo secundario de excelente qualidade metodologica, porém com
apenas dois estudos clinicos incluidos, totalizando 22 pacientes na amostra. Além
disso, uma outra revisdo sistematica de qualidade metodolégica semelhante,
demonstrou recidiva de 73,1% na fixacdo com miniplacas de titanio e de 52,2% na
fixacdo com miniplacas reabsorviveis'®. Portanto, acredita-se que a literatura néo
suplanta a mudanca de alguns conceitos cirurgicos pré-estabelecidos em relacdo o
reposicionamento inferior da maxila, principalmente no que diz respeito a
necessidade de fixacao interna rigida e enxerto 6sseo.

Outro movimento cirargico considerado problematico pela literatura € o recuo
mandibular isolado!?. Entretanto, avangos e recuos de mandibula se mostraram
“Muito estavel”, principalmente com a utilizacdo da técnica cirurgica da osteotomia
sagital bilateral do ramo mandibular com fixacéo interna rigida, independentemente
do método de colocacdo de parafusos e/ou placas®®11.1517.18 A discrepancia de
achados pode estar relacionada ao método de fixacdo rigida ou semi-rigida, a
guantidade de rotacdo do complexo mandibular e ao posicionamento posterior
incorreto do segmento proximalt28l, Logo, os resultados para a estabilidade
mandibular sdo extremamente dependentes da experiéncia do cirurgido.

Movimentos cirdrgicos de avanco e recuo mandibular foram considerados mais
estaveis do que na maxila. Essa afirmacéo esta relacionada a propor¢cdo que uma
porcentagem assume, pois, 0s valores absolutos de recidiva sdo muito semelhantes
em ambos 0s segmentos 0sseos - com excecdo do recuo maxilar -, porém a
amplitude do movimento cirargico realizado na mandibula foi maior do que o
realizado na maxila, fazendo com que a propor¢cdo de recidiva seja menor na
mandibula. Entretanto, avaliado como uma excecao, o recuo maxilar se mostrou na

transicdo entre um procedimento “Estavel” (44,56%%°) ou “Instavel” (55,7%%9),
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apresentando valores absolutos de recidiva (2,16mm e 2,36mm?*°) maiores do que a
grande maioria dos estudos secundarios com movimentos mandibulares
ampl086'8'11'14'15'17.

Quando avaliado a estabilidade cirargica da mandibula por meio de diferentes
técnicas de osteotomias, pode-se comparar apenas o recuo mandibular entre a
osteotomia sagital bilateral do ramo e a osteotomia vertical do ramo. Sendo que esta
Gltima técnica citada mostrou-se mais instavel, ndo apresentando um padréao para a
acomodacdo do segmento condilar no periodo pds-operatério, podendo ter
resultados com recidiva de até 33,8%'® ou sobrecorrecdes de até 20,3%!¢. A
variabilidade de resultados encontrados para a osteotomia vertical do ramo
mandibular esta intimamente relacionada a ndo fixacdo dos segmentos 0sseos e a
possibilidade de livre acomodacé&o do condilo mandibular na cavidade glendide.

Dentre todas as técnicas cirurgicas avaliadas, o tratamento da mordida aberta
anterior se mostrou ser 0 mais estavel, apresentando variacbes de recidiva entre
<0% e 13%'220.21, Além disso, poucos estudos primarios o consideraram com taxas
proximas a 25% - fora da categoria “Muito estavel”. Tais dados foram analisados em
medidas dentérias de overbite, e ndo se levou em consideracao fatores recidivantes
como tamanho e posicdo da lingua, padréo facial, problemas respiratérios e
reabsorcdes condilares*?. Logo, a mecanica ortodontica dos dentes anteriores no
periodo pos-operatorio pode ter mascarado a ocorréncia de alguma recidiva 6ssea.
Porém, o mais importante a ser salientado € que o tratamento cirdrgico associado ao
tratamento ortoddntico, independentemente de fixacdo interna rigida ou do namero
de segmentos 0sseos osteotomizados, € capaz de tratar a mordida aberta anterior

com estabilidade da oclusdo dentéaria a longo prazo.
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A partir do que propde clinicamente esta “overview” de revisdes sistematicas,
pode-se diluir o viés das caracteristicas individuais de cada estudo primario no
resultado final da estabilidade em cirurgia ortognatica e, por consequéncia, a
piramide hierarquica aqui proposta é a fusdo da experiéncia de diversos cirurgides,
0s quais publicaram artigos cientificos sobre o tema, tornando os resultados desse
estudo mais abrangentes ao universo clinico e ndo restrito apenas a experiéncia de
um Unico centro especializado.

Do ponto de vista académico, essa “overview” faz algumas sugestdes com o
intuito de melhorar o nivel da evidéncia cientifica dos estudos primarios por meio da
exposicao da necessidade de producdo de ensaios clinicos bem delineados, nao
necessariamente randomizados por uma questdo ética em alguns tipos de
intervencdes. Quanto aos estudos secundarios, também é objetivo das “overviews” a
sugestdo de novas revisdes sistematicas®. Portanto, os autores acreditam que uma
lacuna a ser preenchida estd no método de avaliacdo de imagem dos resultados dos
estudos primarios, de maneira que nao existem atualmente revisdes sistematicas
com critério de inclusdo somente para analises tridimensionais em tomografias

computadorizadas pré e pds-operatorias.

Concluséao

Conforme a piramide hierarquica da estabilidade em cirurgia ortognatica
proposta por esta “overview” de revisdes sistematicas, dois procedimentos foram
considerados “Muito instavel”. a expansao maxilar com fixacdo interna semi-rigida
avaliada a nivel dentario na regido posterior e a rotacdo horaria da osteotomia
bilateral do ramo mandibular com fixacdo interna rigida de parafuso bicortical no

sentido sagital.



79

As intervencgdes cirurgicas na maxila foram avaliadas como mais instaveis do
gue na mandibula, apresentando as seguintes técnicas na transi¢do entre “Estavel”
e “Instavel”: reposicionamento inferior da maxila com fixagdo interna semi-rigida ou
reabsorvivel, recuo maxilar com fixacdo interna rigida de titdnio ou reabsorvivel e
reposicionamento superior da maxila com fixacao interna rigida reabsorvivel.

Os movimentos cirurgicos mandibulares sdo, na sua grande maioria, “Estavel”
ou “Muito estavel’, com maior estabilidade quando utilizada a osteotomia sagital
bilateral do ramo mandibular para os recuos e a fixa¢do interna rigida com uma

miniplaca e um parafuso bicortical para as rotacées.
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Figura 1. Fluxograma da Revisédo Sistematica

85

PubMed Embase Cochrane
N=135 N=23 N=14
Eliminacac de duplicatas
Literatura Cinza
Google N=159
Académico
N=3870
Saelecdo dos estudos (k=0827; IC $5%, k=0671-0,982)
N=11 MN=34
Elegibilidads dos estudos (k=0,857; IC 95%, k=0,565-1]
N= N=13
N=15
Busca Manual
Referéncias
MN=0
Inclusan final dos estudos
=15

Meta-analise
M=T

Revisdo Sistematica

MN=8




86

Figura 2. Piramide hierarquica da estabilidade em cirurgia ortognatica
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Tabela 1. Dados demograficos dos estudos incluidos
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Autor, ano, Tipos de Pacientes Deformidade
pais de origem e tipo PICO Amostra estudos estudos Idade Género Dentofacial Método de anédlise Acompanhamentc
de estudo primarios primarios
Greenlee et al., 2011*? P: mordida aberta anterior Mordida aberta| Sobreposicdo de radiografias: 7
Estados Unidos / I: cirurgia ortognatica ou ortodontia N=16 11 SC (NR) n=466 |21,4 — 25,8| Masculino (132) anterior Modelos de gesso e clinico: 1 1-15 anos
Taiwan C:NR n=11 (10-259) anos Feminino (334) (AOB) NR: 3
Meta-analise O: estabilidade dentéaria
Al-Moraissi e Ellis lIl, P: classe Il e assimetrias 3ECR(3P)
2015 I: IVRO para recuo mandibular N=13 1ECC(1P) n=277 19,4 - 25 | Masculino (55) | Classe lll e | Sobreposi¢éo de radiografias: 9 0,5->1ano
Yemen / Estados Unidos C: BSSO para recuo mandibular n=9 5EC (5R) (11-46) anos Feminino (176) | assimetrias
Meta-analise O: alteracdes esqueléticas no pos-operatério
Al-Moraissi e Ellis Il P: BSSO para recuo mandibular entre 15 e 50 anos 1ECR (1 P)
2016% I: FIR com osteossintese de parafuso bicortical N=7 4ECC (4P) N=290 | 20,4 —29 | Masculino (103) | Classe lll e NR 0,1->1ano
Yemen / Estados Unidos| C: FIR com osteossintese de placa n=7 2EC(2R) anos Feminino (120) | assimetrias
Meta-analise O: recidiva esquelética no pés-operatério
Al-Moraissi e Al-Hendi, P: BSSO para avango mandibular entre 15 e 50 anos Retrognatismo
2016% I: FIR com osteossintese de parafuso bicortical N=5 2ECR (2P) N=203 | 23 -34,6 | Masculino (70) | mandibular e | Sobreposicéo de radiografias: 5| 0,02 — 1,5 anos
Yemen C: FIR com osteossintese de placa n=5 2EC(2R) anos Feminino (117) | assimetrias
Meta-anélise O: recidiva esquelética no pés-operatério
Al-Moraissi e Wolford, | P: deformidade dentofacial com necessidade de rotacao anti-
2016° horaria do complexo maxilo-mandibular 1ECC (1P) N=155 |20,6 —44,6| Masculino (42) Todos os 1-1,75 anos
Yemen / Estados Unidos I: rotagéo anti-horaria do complexo maxilo-mandibular N=3 2EC (2R) (26-88) anos Feminino (96) | diagndsticos | Sobreposigcdo de radiografias: 3
Meta-analise C: rotagdo horaria do complexo maxilo-mandibular n=3 possiveis
O: estabilidade esquelética no pés-operatério
Luo et al., 2017%° P: cirurgia ortognatica entre 16 e 45 anos Todos os
China I: FIR com osteossintese reabsorvivel N=10 10 Longitudinal N=420 | 19,7 — 32 | Masculino (155) | diagnosticos |Sobreposicao de radiografias: 10| 0,5 — 3,2 anos
Meta-analise C: FIR com osteossintese de titanio n=10 (4P/I6R) (18-84) anos Feminino (203) possiveis
O: recidiva cirargica
Yang et al., 20178 P: cirugia ortognatica
China I: método cirurgico “surgery first” N=10 10EC (3P/7R) | N=513 NR Masculino (NR) Classe lll  |Sobreposicéo de radiografias: 10 0,1 -3 anos
Meta-Analise C: método cirtrgico convencional n=10 (26-97) Feminino (NR)
O: estabilidade esquelética no pés-operatorio
Joss e Vassalli, 20081 P: classe llI
Suica I: BSSO para recuo mandibular com FIR N=14 1ECM(1P) N=484 | 20 - 32,1 | Masculino (NR) Classe Ill  |Sobreposicéo de radiografias: 14| 0,1 — 12,7 anos
Revisdo Sistemética C:NR n=14 13 EC(4P/OR)| (11-86) anos Feminino (NR)
O: estabilidade/recidiva
Joss e Vassalli, 20098 P: classe Il 1 ECRM (1 P)
Suica I: BSSO para avan¢o mandibular com FIR N=24 1ECM (1 P) N=1034 | 19,3 — 34 | Masculino (300) Classe Il Sobreposigdo de radiografias: 24| 0,5 — 12,7 anos
Revisédo Sisteméatica C:NR n=24 (22 EC (4 P/18 R)| (15-222) anos Feminino (734)
O: estabilidade/recidiva
Medeiros et al., 2012%° P: mordida aberta anterior em adultos Mordida aberta
Brazil I: cirurgia ortognética N=14 10 SC (10 R) n=532 NR Masculino (NR) anterior NR 1-15anos
Revisédo Sistemética C: diferentes tipos de tratamentos ortoddnticos n=10 (10-234) Feminino (NR) (AOB)
O: estabilidade dentéaria
Yang et al., 20143 P: deformidade dentofacial Mdltiplos
China I: cirurgia ortognatica com FIR reabsorvivel N=20 5ECR (5P) N=1092 NR Masculino (NR) |procedimentos [Sobreposi¢céo de radiografias: NR| 0,2 — 6,3 anos
Revisdo Sistematica C: cirurgia ortognatica com FIR titanio n=20 15 EC (15 P) (20-230) Feminino (NR) cirargicos  [Sobreposicéo de tomografias: NR
O: estabilidade
Convens et al., 20157 P: deficiéncia vertical de maxila em adultos Deficiéncia
Suica : osteotomia Le Fort | com FIR paro reposicionamento inferior de N=2 2EC(2R) N=22 NR Masculino (NR) | vertical de | Sobreposicao de radiografias: 2 >0,5->1ano
Revisdo Sistematica maxila n=2 (10-12) Feminino (NR) maxila
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C:NR
O: estabilidade
Starch-Jensen e Blaehr, P: deficiéncia transversal de maxila em adultos 1 Longitudinal (1 Deficiéncia
20166 |: osteotomia Le Fort | segmentada N=4 P) N=97 NR Masculino (NR) | transversal de Sobreposicao de CBCT: 2 0,6 — 3 anos
Dinamarca C: ERMAC n=4 3SC(BR) (4-20) Feminino (NR) maxila Modelos de gesso: 2
Revisdo Sistematica O: recidiva esquelética e dentaria no pos-operatério
P: deformidade dentofacial ou cirurgia ortognatica Sobreposi¢do de CBCT: 1
Haas Junior et al., 20174 I: osteotomia Le Fort | segmentada 2ECM (2R) Deformidade | Sobreposicao de radiografias: 7
Brazil / Espanha C: osteotomia Le Fort | e/ou osteotomia Le Fort | multi- N=23 8EC (2P/6R) n=516 |19,5 - 28,4| Masculino (154) maxilar nos trés| Sobreposi¢do de radiografias e 0,2 - 8,8 anos
Revisdo Sistemética segmentada n=14 4SC(4R) anos Feminino (178) planos modelos de gesso: 2
O: estabilidade cirargica Modelos de gesso e clinico: 1
Modelos de gesso: 3
Al-Tomali et al., 2017%* P: mordida aberta anterior em adultos N=509 Mordida aberta| Sobreposicao de radiografias: 4
Arabia Saudita I: cirurgia ortognatica ou ortodontia N=14 3EC (3R) (13-55) (20,9 — 30,8/ Masculino (50) anterior Sobreposicao de radiografias e 0,5 - 2,3 anos
Revisdo Sistematica C: diferentes tipos de tratamento n=5 11 SC (11 R) n=177 Feminino (103) (AOB) modelos de gesso: 1
O: estabilidade dentaria (24-49)

PICO: Populacéo (P), Intervencao (I), Comparagéo (C), Desfecho (O). Amostra total do estudo (N). Amostra de estudos com desfecho para estabilidade cirrgica (n). Ensaio Clinico Randomizado Multicéntrico (ECRM).

Feixe Conico (CBCT). Néao relatado (NR)

Ensaio Clinico Randomizado (ECR). Ensaio Clinico Multicéntrico (ECM). Ensaio Clinico Controlado (ECC). Ensaio Clinico (EC). Série de Casos (SC). Retrospectivo (R). Prospectivo (P). Tomografia Computadorizada de
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Tabela 2. Estabilidade em cirurgia ortognatica nos movimentos cirlrgicos sagitais da
maxila e da mandibula.

Sagital Sagital
Autor e ano Movimento Técnicas Média — mm (%) Minimo / Maximo — mm/(%) Meta-anélise
cirurgico cirirgicas T1 T2 T1 T2 “Forest Plot”

Joss e Vassalli,| Avanco mandibular BSSO (mm)
20098 PB 5,46 -0,79 4,44 15,33 -0,07/-3,21
(14,70%) (1,6 / 60,2%)
P/PB NR NR NR NR
NR NR
P 5,37 -0,48 4,9/5,39 -0,1/-1,01
(4,14%) (1,4 /18,7%)
PBR 5,07 -0,54 6,19 /4,6 -0,26 /-0,8
(12,5%) (4,21 17,4%)
PR NR NR NR NR
NR NR

Al-Moraissi e | Recuo mandibular Em ambos os forest plots
Ellis 111, 2015 FIRT -7,11 1,57 -8,9/-5,33 0,74/2,4 estabilidade linear sagital e
(26,65%) (8,3 /45%) vertical) a técnica cirdrgica
favorecida foi a BSSO.
FISR -6,16 0,01 -6,16/ -6,16 0,01/0,01 Sagital SMD: -0,47 /
(0%) (0/0%) Vertical SMD: -1,09.
IVRO Nos casos de BSSO houve
BMM -6,00 -1,22 -5,44/-5,04 -0,21/-2,3 recidiva, ja nos casos de
(<0%) (<0 / <0%) IVRO houve instabilidade,

pois a mandibula teve
tendéncia a classe II.
Em IVRO menor
instabilidade no maior
periodo de BMM (10
semanas)




Al-Moraissi e | Avango mandibular

Al-Hendi, 2016Y

Luo et al.,
2017%°

Avanc¢o mandibular

Recuo mandibular

Avanco maxilar

Recuo maxilar

BSSO
FIRR
FIRT
BSSO
FIRR
FIRT
LFI
FIRR
FIRT
LFI

FIRR

FIRT

6,61

6

-9,25

-8,86

-3,86

-3,65

-0,78
(12,13%)

0,71
(12,06%)

-1,65
(34,7%)

-3,75
(54,42%)

2,3
(37,2%)

1,85
(20,71%)

-1,67
(45,35%)

-1,48
(29,8%)

2,16
(44,56%)

7816

6,4/6

55/4,89

4/73

-6,7/-5,1

-7,21-8,36

2,02/4,56

3,54/6,04

-2,2/-5,93

-1,9/-5,35

-0,7/-1,06
(8,9/17,6%)

-0,1/-1,23
(1,5 / 20,5%)

0/-3,65
(<0 / 74,6%)

0/-8,72
(<0 / >100%)

0,51/6,08
(7,6 1 >100%)

0,7/3,28
(9,7 1 39,2%)

-0,2/-3,82
(9,9 / 83,7%)

-0,16 /-3,84
(4,5 /63,5%)

<0/4,48
(<0 / 75,4%)

0,6/4,8
31,5/89,7%

No forest plot para
estabilidade linear sagital
houve pequena diferenga a
favor da FIR com PB (SMD:
-0,25). No florest plot para
estabilidade linear vertical
néo houve diferenga entre

os dois métodos de FIR.

No forest plot houve
apenas diferenca
estatistica para recuo

mandibular (SMD: 0,97)

favorecendo a FIR com

titnio
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Avanco maxilar

Corregao cirdrgica
maxilar nos trés
planos

Surgery First
LFI (bm)
FIR T

IConvencional
LFI (bm)
FIR T

LFI seg
FIRT

FISR

1,42

15

T1 Anterior
D: 2,17

[T1 Posterior
D: 2,3

[T1 Anterior
E: 3,82

IT1 Posterior
E: 3,43

T1 Anterior
D: -3,3

[T1 Posterior

D: NR
T1 Anterior
E: NR

IT1 Posterior
E: NR

-0,47
(27,1%)

-0,47
(26,37%)

T2 Anterior
-0,2
(9,37%)

T2 Posterior
<0
(<0%)

T2 Anterior
-0,42
(10,6%)

T2 Posterior
-0,5
(18,06%)

T2 Anterior
1
(30,3%)

T2 Posterior
NR
NR

T2 Anterior
NR
NR

T2 Posterior
NR
NR

T1 Anterior
D:0,5/1,3

E:2,6/37

T1 Anterior

D: -3,3

m

NR

2/0,1

34/0,1

T2 Anterior
2/-0,3
(<0/ 23,1%)

0,1/-1
(<0 / 27%)

T2 Anterior
1
(30,3%)

NR

-0,04/-0,2
(1,9 / >100%)

-0,19/-0,42
(5,5 / >100%)

T1 Posterior T2 Posterior

24122 <0/<0
(<0 / <0%)
4112 -0,3/-0,7

(7,31 35%)

T1 Posterior T2 Posterior

NR NR

NR
NR NR
NR NR

Osteotomia Le Fort | (LFI), osteotomia sagital bilateral do ramo mandibular (BSSO), osteotomia vertical do ramo mandibular
(IVRO), fixagdo interna rigida (FIR), fixagcdo interna semi-rigida (FISR), fixagdo interna rigida reabsorvivel (FIR R), fixagdo
interna rigida titanio (FIR T), parafuso bicortical para fixagdo interna rigida (PB), mini-placa e parafuso bicortical para fixagdo
interna rigida (P/PB), fixagdo interna rigida com mini-placa (P), fixac&o interna rigida com parafuso bicortical reabsorvivel
(PBR), fixagao interna rigida com mini-placa reabsorvivel (PR), bloqueio maxilo-mandibular (BMM), quantidade do movimento
cirrgico (T1), quantidade de recidiva (T2), recidiva dentaria (D), recidiva esquelética (E), straight mean difference (SMD),

weight mean difference (WMD), maxila (Mx), mandibula (Md), nédo relatado (NR), recuo (-), avango (sem sinal)
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Tabela 3. Estabilidade em cirurgia ortognatica nos movimentos cirargicos verticais
da maxila e da mandibula.

Vertical Vertical
Autor e ano Movimento Técnicas Média — mm(%) Minimo / Maximo — mm/(%) Meta-analise
cirargico cirargicas Tl T2 T1 T2 “Forest Plot”
Convens et al., | Reposicionamento [LFI
20157 inferior da maxila [FIR [T1 Anterior T2 Anterior [T1 Anterior T2 Anterior T1 Posterior T2 Posterior
E: 3,85 -0,8 E: 3,2/ 4, <0/-1,6 0,1/1,8 <0/-0,3
(17,5%) (<0 / 35%) (<0/ 16,6%)
IT1 Posterior T2 Posterior
E: 0,95 -0,3
(8,3%)
Haas Junior et | Correcéo cirdrgica |LFl seg
al., 20174 maxilar nos trés  [FIR T1 Anterior T2 Anterior [T1 Anterior T2 Anterior  T1 Posterior T2 Posterior
planos D: 3,07 -045 |[D: 05/-06 <0/0,6 -1,4/-0,3 0,2/0,1
(35,12%) (<0 / 100%) (14,2 / 33,3%)
IT1 Posterior T2 Posterior,
D: -0,85 0,15
(23,75%)
[T1 Anterior T2 Anterior
E: 1,56 -0,44 E:0,1/0,2 <0/>100% -0,3/-0,4 -0,710,7
(37,84%) (<0 />100%) (<0 / >100%)
IT1 Posterior T2 Posterior,
E: -0.7 0,34
(50,82%)
FISR [T1 Anterior T2 Anterior [T1 Anterior T2 Anterior T1 Posterior T2 Posterior|
D: 0,1 <0 D: 0,1 <0 -2,9 0,5
(<0%) (<0%) (17,24%)
IT1 Posterior T2 Posterior,
D: -2,9 0,5
(17,24%)
[T1 Anterior T2 Anterior
E: NR NR E: NR NR NR NR
NR NR NR
IT1 Posterior T2 Posterior,
E: NR NR
NR
Luo et al., Reposicionamento |LFI
2017%° superior da maxila [FIR R -2,91 1,32 -2,46 / -3,13 0,12 /2,67
(50,97%) (4,8 / 85,3%)
FIR T -4,15 2,21 -2,14/-3,3 0,66/2,2
(49,45%) (29,9 / 66,6%)
LFI
Reposicionamento [FIR R 4,68 -1,98 6,5/2,32 -1,3/-1,98
inferior da maxila (52,2%) (20 / 85,3%)
FIR T 3,29 -2,45 2,92/ 3,25 -1,39/-2,88
(73,1%) (47 | 88,6%)
Al-Moraissi e | Reposicionamento |LFI
Wolford, 2016° | superior da maxila [FIR -2,36 0,35 -3,1/-0,6 0,2/0,2
(19,7%) (6,4 / 33,3%)
FISR -2,87 0,6 -3,84/-1,91 0,66 /0,55
(22,9%) (17,1/28,7%)
LFI
Reposicionamento [FIR 1,11 -0,08 1,11 -0,08
inferior da maxila (7,2%) (7,2%)
FISR 1,17 -0,53 1,17 -0,53
(45,3%) (45,3%)
BSSO
PB -2,36 0,35 -2,82 0,06
Rotacgéo anti-horéaria (19,7%) (2,1%)
mandibular
P/PB -7,79 <0 -7,79 <0
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(<0%) (<0%)
BSSO
PB 0,3 0,35 2126 0,5/-0,86
Rotagéo horaria (28,95%) (257 32,9%)
mandibular
P/PB -2,86 <0 -2,86 <0
(<0%) (<0%)

Osteotomia Le Fort | (LFI), osteotomia sagital bilateral do ramo mandibular (BSSO), fixagao interna rigida (FIR), fixacdo interna
semi-rigida (FISR), fixacdo interna rigida reabsorvivel (FIR R), fixagcdo interna rigida titanio (FIR T), parafuso bicortical para
fixacdo interna rigida (PB), mini-placa e parafuso bicortical para fixagéo interna rigida (P/PB), quantidade do movimento
cirargico (T1), quantidade de recidiva (T2), recidiva dentéria (D), recidiva esquelética (E), ndo relatado (NR), reposicionamento
superior (-), reposicionamento inferior (sem sinal)
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Tabela 4. Estabilidade em cirurgia ortognatica nos movimentos cirlrgicos
transversais da maxila.

Transversal Transversal
Autor e ano Movimento Técnicas Média — mm(%) Minimo / Maximo — mm/(%) Meta-analise
cirargico cirargicas Tl T2 “Forest Plot”
Starch-Jensen e | Expansdo maxilar [LFIsegmentadaT1 Anterior T2 Anterior[T1 Anterior T2 Anterior T1 Posterior T2 Posterior
Blaehr, 2016 FIR D: 1,88 -0,32 D:2,75/1 -0,25/-0,4 3,75/2,2 -0,75/-0,8
(23,85%) (9,1/ 38,6%) (20 / 35,5%)
IT1 Posterior T2 PosteriorE: 1,94 -0,55 34 -0,86
D: 2,96 -0,76 (28,35%) (25,1%)
(27,75%)
IT1 Anterior T2 Anterior
E: 1,94 -0,55
(28,35%)
IT1 Posterior T2 Posterior|
E: 3,43 -0,86
(25,1%)
Haas Junior et al.,| Corregdo cirlrgica |LFlsegmentada|T1 Anterior T2 Anterior[T1 Anterior T2 Anterior  T1 Posterior T2 Posterior
20174 maxilar nos trés  FIR D: 1,15 -0,46 D:1,8/0,3 -0,2/-0,4 4,1/1,7 -1,1/-1,4
planos (71%) (11,1/>100%) (26,87 82,3%)
IT1 Posterior T2 Posterior|
D: 3,23 -1,5
(49,4%)
IT1 Anterior T2 Anterior
E: 1,94 -0,55 [E: 1,94 -0,55 2,2/34 0/-0,86
(28,35%) (28,35%) (0 / 25,3%),
IT1 Posterior T2 Posterior|
E: 2,45 -0,37
(13,72%)
FISR IT1 Anterior T2 Anterior[T1 Anterior T2 Anterior T1 Posterior T2 Posterior
D: 1,7 -0,53 D:1,3/2,2 -0,3/-0,9 2,9/-0,1 -2,1/-0,8
(29,7%) (23,1 / 40,9%) (72,4 1 >100%)
IT1 Posterior T2 Posterior|
D: 0,57 -1,1
(>100%)
IT1 Anterior T2 Anterior
E: NR NR E: NR NR NR NR
NR NR NR
IT1 Posterior T2 Posterior|
E: NR NR
NR

Osteotomia Le Fort | (LFI), fixac&o interna rigida (FIR), fixagcdo interna semi-rigida (FISR), quantidade do movimento cirargico
(T1), quantidade de recidiva (T2), recidiva dentaria (D), recidiva esquelética (E), nédo relatado (NR)
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Tabela 5. Estabilidade cirargica do tratamento da mordida aberta anterior.
Overbite Overbite
Autor e ano Movimento Técnicas Média — mm(%) Minimo / Maximo — mm/(%) Meta-analise
cirurgico cirurgicas T1 T2 T1 T2 “Forest Plot”

Medeiros et al., NR LFI+BSSO
2012% FIR 4,03 -0,41 9,1/3,52 -0,7/-0,97
(13%) (7,71 27,5 %)
FISR 3,26 -0,44 3,26 -0,44
(13,5%) (13,5%)
LFI
FIR 4 -0,2 3,9/4,11 -0,02/-0,38
(4,85%) (0,5/9,2%)
FISR NR NR NR NR
NR NR

Osteotomia Le Fort | (LFI), osteotomia sagital bilateral do ramo mandibular (BSSO), fixagao interna rigida (FIR), fixag&o interna
semi-rigida (FISR), quantidade do movimento cirrgico (T1), quantidade de recidiva (T2), ndo relatado (NR)



Tabela 6. Analise de qualidade utilizada pelas revisdes sistematicas.

96

Autor e ano Método de anélise Critérios Andlise do risco de viés Potencial geral pararisco de viés Observagéo
de qualidade
4 dominios 0 a 2 pontos N&o categorizou, avaliou continuamente sem Os estudos, de uma maneira geral, foram considerados
Greenlee et al., 2011*?| Escala customizada 12 itens 20 pontuacdo maxima estabelecer critérios. com potencial para risco de viés alto. Média de 10,3 (7-
16) pontos de 20 pontos possiveis.
N&ao utilizou como critério o cegamento do avaliador,
Al-Moraissi e Ellis Il Baixo: todos os itens presentes Baixo: 3 muito provavelmente este dado esteja relacionado com o
2015 Escala customizada 5 itens Moderado: auséncia de 1 dos itens Moderado: 6 baixo potencial para risco de viés. Randomizacdo da
Alto: auséncia de 2 dos itens Alto: 0 amostra foi o Unico item negligenciado nos 6 estudos
icom potencial moderado.
N&o utilizou como critério o cegamento do avaliador,
Al-Moraissi e Ellis IlI, Baixo: todos os itens presentes Baixo: 1 muito provavelmente este dado esteja relacionado com o
2016 Escala customizada 5 itens Moderado: auséncia de 1 dos itens Moderado: 6 baixo potencial para risco de viés. Randomizacdo da
Alto: auséncia de 2 dos itens Alto: 0 lamostra foi o Unico item negligenciado nos 6 estudos
com potencial moderado.
Utilizou como item/dominio o cegamento do avaliador,
Al-Moraissi e Al- 4 dominios Sim: item/dominio relatado — Baixo risco de viés Baixo: 0 leste dado esta relacionado com o potencial para risco de
Hendi, 2016 Escala customizada 4 itens N&o claro: item/dominio incerto — Incerto risco de viés| Incerto: 2 iés Incerto. Alocacao oculta e cegamento do avaliador
Nao: item/dominio negligenciado — Alto risco de viés Alto: 3 foram negligenciados ou nado estiveram claramente
descritos em todos os estudos.
Baixo: todos os itens presentes Baixo: 0 N&o utilizou como critério o cegamento do avaliador,
Al-Moraissi e Wolford, Escala customizada 5 itens Moderado: auséncia de 1 dos itens Moderado: 3 muito provavelmente este dado esteja relacionado com o
2016° Alto: auséncia de 2 dos itens Alto: 0 moderado potencial para risco de viés. Randomizacao da
lamostra foi o item negligenciado por todos os estudos.
Escala Newcastle-Ottawa € utilizada para estudos
Luo et al., 3 dominios Baixo: até 7 itens presentes Baixo: 9 lobservacionais, logo, ndo utiliza como item de avaliagcéo
2017 Newcastle-Ottawa |8 itens (0 a 9 pontos) Moderado: 6 a 5 itens presentes Moderado: 1 a randomizagao da amostra.
Alto: 4 a 0 itens presentes Alto: 0 ICegamento do avaliador foi o Unico critério negligenciado
por todos os estudos.
3 dominios Baixo: NR Escala Newcastle-Ottawa é utilizada para estudos
8 itens (0 a 9 pontos) Baixo: até 6 itens presentes Moderado: NR observacionais, logo, ndo utiliza como item de avaliagdo
Yang et al., Newcastle-Ottawa Moderado: NR Alto: 7 a randomizagao da amostra.

2017 Alto: NR 94% de concordancia inter-observador Nao foi possivel avaliar isoladamente cada estudo,
lporém considerou-se baixa a qualidade de uma maneira
geral.

Joss e Vassalli, 2008} NR NR NR NR N&o houve andlise da qualidade metodolégica dos
lestudos
Baixo: 0 N&o disponibilizou uma tabela especifica para a andlise
Joss e Vassalli, Escala customizada 9 intens Baixo / Moderado / Alto Moderado: 6 de qualidade.

20098 Alto: 12 Poder da amostra e cegamento do avaliador foram os
critérios negligenciados por todos os estudos.

0 a 2 pontos Baixo: 4 Os estudos, de uma maneira geral, foram considerados
Medeiros et al., Escala customizada 3 dominios 16 pontuacdo maxima Moderado: 10 icom potencial para risco de viés moderado. Média de

2012% 13 itens Baixo (>13) / Médio (13 até 8) / Alto (<8) Alto: 0 10,8 (8-14) pontos de 16 pontos possiveis. Ndo incluiu
nenhum ECR e mesmo assim 4 estudos foram
considerados de baixo risco.

Yang et al., 2014*® NR NR NR NR N&o houve andlise da qualidade metodolégica dos
lestudos
Qualidade pobre: <55% dos itens presentes Qualidade pobre: 1 Célculo do tamanho da amostra, delineamento
Convens et al., Escala customizada 3 dominios Qualidade moderada: 55% - 70% dos itens presentes| Qualidade moderada: 1 prospectivo, cegamento do avaliador, desisténcias,
20157 15 itens Qualidade boa: >70% dos itens presentes Qualidade boa: 0

k=0,85 de concordancia inter-observador

fatores confundentes e intervalo de confianga, foram os

critérios negligenciados por todos os estudos.
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N&ao utilizou como critério o cegamento do avaliador.

Starch-Jensen e Baixo: todos os itens presentes Baixo: 0 Randomizacdo da amostra, definicdo dos critérios de
Blaehr, 2016 Escala customizada 5 itens Moderado: auséncia de 1 dos itens Moderado: 0 nclusdo/exclusédo e relato de perdas durante
Alto: auséncia de 2 dos itens Alto: 4 acompanhamento foram os itens negligenciados nos 4
lestudos com potencial alto.

Haas Junior et al., Baixo: todos os itens presentes Baixo: 0 ICegamento do avaliador foi o Gnico critério negligenciado
20174 Escala customizada 7 itens Moderado: auséncia de 2 dos itens Moderado: 4 por todos os estudos. Por esta razao nenhum dos artigos

Alto: auséncia de 3 dos itens Alto: 10 foi classificado com Baixo potencial para risco de viés.
Fraco / Moderado / Forte N&o propiciou uma tabela para que se possa ver

The Quality Forte: nenhum item considerado Fraco e ao menos 4 Forte: 3 soladamente a avaliagdo de cada item.

Al-Tomali et al., Assessment Tool for 6 itens considerados Forte Moderado: 10 N&o utiliza como critério a randomizacao da amostra, por
2017% Quantitative Studies Moderado: um item considerado Fraco e ao menos 3 Fraco: 1 esta razdo a qualidade dos estudos pode ter sido

considerados Forte
Fraco: dois ou mais itens considerados Fraco

superestimada.

Ensaio Clinico Randomizado (ECR). N&o relatado (NR)



Tabela 7. Andlise de qualidade dos estudos incluidos - AMSTAR-2 (A MeaSurement Tool to Assess S

stematic Reviews).
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Se Se
metanalise, Forneceu- |metandlise, | Relatou-se
Foi As Orisco de Se avaliou-se [Considerou| seuma |realizou-se| qualquer
A pergunta Ha Realizou-se| Houve Houve |fornecida e|caracteristi| viés dos Foram |metanalise,| o impacto | -se o risco | explicagédo uma fonte de
de pesquisal explicagdo | umabusca |duplicacdo|duplicagéo | explicada | cas dos estudos [relatadas as| utilixou-se | do risco de|de viés dos|satisfatéria| avaliacdo |conflito de
e os Haum dos tipos delbibliogréafica|de autores| de autores [uma lista de| estudos incluidos | fontes de | métodos viés dos estudos |de qualquer| adequada | interesse | Risco
Estudo |critérios de| projeto “a | estudos a |abrangente?|na selec@o|na extracdo| estudos | incluidos |foi avaliado| suporte |apropriados| estudos | primérios |heterogenei| do viés de |ou suporte |de viés
incluséo priori”? serem dos dos dados?|(incluidos e| foram satisfatoria| paraos paraa primérios ao dade publicacéo para
incluem o incluidos? estudos? excluidos)?|fornecidas?| mente? estudos [combinacao| na interpretar/|encontrada| e discutiu- | produgéo
PICO? incluidos? |estatistica?| metandlise| discutir os nos se seu darevisdo
ou outra |resultados?| estudos impacto |sisteméatica
sintese de priméarios? nos ?
evidéncia resultados?
Greenlee et SP N 5 S S S S S S N SP SP S SP S N S (9)
al., 2011*2 SP (4)
N (3)
Al-Moraissi S N S SP S SP N S SP N SP S N N SP N S (5)
e Ellis Il SP (5)
2015 N (6)
Al-Moraissi S N S SP N N N S SP N SP N N N N S S (4)
e Ellis Il SP (2)
2016 N (10)
Al-Moraissi S N S SP N SP N S SP N SP SP S SP N S S (5)
e Al-Hendi, SP (6)
2016 N (5)
Al-Moraissi S N S SP S S N 5 S N SP S S S N N S (9)
e Wolford, SP (2)
2016° N (5)
Luo etal.,, S N S SP s’ S SP S SP N S S S S N S S (10)
2017 SP (3)
N (3)
Yang et al., SP N S SP S 5 SP SP SP” N 5 S S S N S S (8)
2017 SP (5)
N (3)
Joss e SP N S SP N N S S N N NM NM N S NM N S (4)
Vassalli, SP (2)
2008 N (7)
Joss e SP N S SP N N 5 5 SP N NM NM S S NM N S (5)
Vassalli, SP (3)
20098 N (5)
Medeiros et S N S SP S N N SP SP N NM NM SP N NM N S (3)
al., 2012%° SP (4)
N (6)
Yang et al., SP N S SP 5 N SP SP N N NM NM N N NM S S (6)
2014 SP (4)
N (3)
Convens et SP S S SP S SP SP SP S N NM NM S S NM S S(7)
al., 2015’ SP (5)

N (1)
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Haas Junior S N S S S S S S S N S S S
et al., 20174

Sim (S), Ndo (N), Sim Parcial (SP), Ndo Meta-analise (NM). Concordancia Inter-observador ()
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Tabela 8. Estabilidade em cirurgia ortognatica. — Recidiva entre 100% e 75%: Muito
Instavel; Recidiva entre 74% e 50%: Instavel; Recidiva entre 49% e 25%: Estavel;
Recidiva entre 24% e 0%: Muito Estavel.

Muito instavel — 100% até 75%

Expansédo maxilar: >100% posterior dentario com FISR
Rotacao horaria mandibular: >100% BSSO com FIR parafuso bicortical (sagital)

Instavel — 74,9% até 50%

Expanséo maxilar: 71% anterior dentario com FIR

Reposicionamento inferior da maxila: 52,2% com FIR reabsorvivel, 73,1% com FIR de titanio
Reposicionamento superior da maxila com Le Fort | segmentada: 50,82% posterior esquelético com FIR
Reposicionamento superior da maxila: 50,97% com FIR reabsorvivel

Recuo maxilar: 55,7% com FIR de titanio

Avanco mandibular: 66,7% com FIR de titanio, 54,42% com FIR de titanio

Estavel — 49,9% até 25%

Expansdo maxilar: 28,35% anterior esquelético com FIR, 25,1% posterior esquelético com FIR, 27,75% posterior dentario

com FIR, 49,4% posterior dentario com FIR, 28,35% anterior esquelético com FIR, 29,7% anterior dentario FISR
Reposicionamento inferior da maxila: 45,3% com FISR

Reposicionamento inferior da maxila com Le Fort | segmentada: 35,12% anterior dentario com FIR, 37,84% anterior

esquelético com FIR
Reposicionamento superior da maxila: 49,45% com FIR de titanio

Avanco maxilar: 26,25% com FIR reabsorvivel, 25,8% com FIR de titanio, 45,35% com FIR reabsorvivel, 29,8% com FIR de

titdnio, 27,1% em Surgery First com FIR de titanio, 26,37% em Tratamento Convencional com FIR de titanio
Recuo maxilar: 44,56% com FIR reabsorvivel
Recuo maxilar com Le Fort | segmentada: 30,3% dentério anterior com FISR

Recuo mandibular: 31% BSSO com FIR reabsorvivel, 45% BSSO com FIR de titanio, 26,65% BSSO com FIR placa, 37,2%

BSSO com FIR reabsorvivel, 33,8% IVRO em Tratamento Convencional com BMM
Avanco mandibular: 34,7% com FIR reabsorvivel

Rotacé&o horaria mandibular: 28,95% BSSO com FIR parafuso bicortical (vertical)
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Muito estavel — 24,9% até 0%

Expansdo maxilar: 23,85% anterior dentario com FIR, 13,72% posterior esquelético com FIR
Reposicionamento inferior da maxila: 17,5% anterior com FIR, 8,3% posterior com FIR, 7,2% com FIR
Reposicionamento inferior da maxila com Le Fort | segmentada: <0% anterior dentario com FISR

Reposicionamento superior da maxila com Le Fort | segmentada: 23,75% posterior dentario com FIR, 17,24% posterior

dentario com FISR
Reposicionamento superior da maxila: 19,7% com FIR de titanio, 22,9% com FISR
Avanco maxilar: <0% monomaxilar com FIR reabsorvivel, <0% monomaxilar com FIR de titanio, 19,74% com FIR de titanio

Avanco maxilar com Le Fort | segmentada: 9,37% anterior dentario com FIR de titanio, <0% posterior dentario com FIR de

titanio, 10,6% anterior esquelético com FIR de titanio, 18,06% posterior esquelético com FIR de titanio

Recuo mandibular: 18,78% BSSO com FIR parafuso bicortical, 12,86% BSSO com FIR placa, 23,6% BSSO FIR com parafuso
bicortical reabsorvivel, 0% BSSO com FISR, <0% IVRO com BMM, 11,86% BSSO FIR com parafuso bicortical, 10,96% FIR
com placa, 20,71% BSSO com FIR de titnio, 17,55% BSSO em Surgery First com FIR, 18,3% IVRO em Surgery First com
BMM, 15,52% BSSO em Tratamento Convencional com FIR,

Avanco mandibular: 14,70% BSSO com FIR parafuso bicortical, 4,14% BSSO com FIR placa, 12,5% BSSO com FIR parafuso
bicortical reabsorvivel, <0% BSSO com FIR reabsorvivel, 12,13% BSSO com parafuso bicortical, 12,06% BSSO com FIR
placa, 13,6% BSSO com FIR parafuso bicortical,

Rotac&o horéaria mandibular: <0% BSSO com FIR placa/parafuso bicortical (vertical), 5,9% BSSO com FIR placa/parafuso

bicortical (sagital)

Rotacdo anti-horaria mandibular: 19,7% BSSO com FIR parafuso bicortical (vertical), <0% BSSO com FIR placa/parafuso

bicortical (vertical), 10,5% BSSO com FIR parafuso bicortical (sagital), 20,2% BSSO com FIR placa/parafuso bicortical (sagital)

Tratamento cirtrgico da mordida aberta: <0% até 13,5% bimaxilar com FIR ou FISR, <0% até 9,8% Le Fort | com FIR,
4,8% até 13,9% Le Fort | com FISR

Fixacdo interna rigida (FIR), fixacédo interna semi-rigida (FISR), osteotomia bilateral do ramo mandibular (BSSO), osteotomia
vertical do ramo mandibular (IVRO), bloqueio maxilo-mandibular (BMM).
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Stability and surgical
complications in segmental Le
Fort | osteotomy: a systematic
review

O. L. Haas Junior, R. Guijarro-Martinez, A. P. de Sousa Gil, L. da Silva Meirelles, R.
B. de Oliveira, F. Hernandez-Alfaro: Stability and surgical complications in
segmental Le Fort I osteotomy: a systematic review. Int. J. Oral Maxillofac. Surg.
2017; 46: 1071-1087. © 2017 International Association of Oral and Maxillofacial
Surgeons. Published by Elsevier Ltd. All rights reserved.

Abstract. This systematic review was conducted to evaluate the stability and surgical
complications of segmental Le Fort I osteotomy. The search was divided into a main
search (PubMed, Embase, and Cochrane Library), grey literature search (Google
Scholar), and manual search. Twenty-three studies were included: 14 evaluating
stability as the outcome and nine evaluating surgical complications. The level of
agreement between the authors was considered excellent (k = 0.893 for study
selection and K = 0.853 for study eligibility). The segmental Le Fort I osteotomy
provides stable outcomes in the sagittal plane, is less stable dentally than skeletally
in the transverse plane, and provides little stability in the posterior segment after
downward movement. The most frequent complications are oral fistula (six studies)
and damage to the adjacent teeth (five studies), but the most prevalent complication
is postoperative infection (32.62%). Four studies evaluating stability as the outcome
showed a medium potential risk of bias, whereas all studies addressing surgical
complications showed a high potential risk of bias. The segmental Le Fort I
osteotomy should not be excluded from the technical armamentarium in
orthognathic surgery. On the contrary, the literature consulted suggests it to be a
useful tool for the three-dimensional surgical correction of maxillary malposition.
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The treatment of dentofacial deformity
often calls for a combined orthodontic
and surgical approach to obtain satisfac-
tory functional and aesthetic results with
long-term stability’. Many anomalies af-
fect the width of the maxillary arch as
well as the curve ofSpeez. In this context,
the preeminent technique for surgical
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correction is the segmental Le Fort I
osteotomy, which provides coordination
of the premaxilla with the posterior seg-
ments while simultaneously enabling an
improvement in the transverse dimen-
sion®.

The segmental Le Fort I osteotomy is
recommended for the single-stage correc-

tion of transverse maxillary deficiencies
up to 6-7 mm®*, the correction of anterior
open bite when there is a difference in the
occlusal planes between the posterior and

# Orion Luiz Haas Junior and Raquel Gui-
jaro-Martinez contributed equally to this
work.
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Anexo 2. Instrumento AMSTAR 2.

AMSTAR 2: a critical appraisal tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both

1. Did the research questions and inclusion criteria for the review include the components of PICO?

For Yes: Optional (recommended)
O Population 0 Timeframe for follow-up O Yes
O Intervention O No
O Comparator group
O Outcome
2. Did the report of the review contain an explicit statement that the review methods were

established prior to the conduct of the review and did the report justify any significant deviations
from the protocol?

For Partial Yes: For Yes:
The authors state that they had a written  As for partial yes, plus the protocol
protocol or guide that included ALL the  should be registered and should also

following: have specified:
O Yes

O review question(s) O ameta-analysis/synthesis plan, O Partial Yes
O  asearch strategy if appropriate, and O No
[ inclusion/exclusion criteria = aplan for invt;stigating CaUSES
O arisk of bias assessment f)thetero.genexty o

O justification for any deviations

from the protocol

3. Did the review authors explain their selection of the study designs for inclusion in the review?
For Yes, the review should satisfy ONE of the following:

O  Explanation for including only RCTs O Yes

O OR Explanation for including only NRSI O No

C OR Explanation for including both RCTs and NRSI

4. Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following): For Yes. should also have (all the
following):
O searched at least 2 databases O searched the reference lists / O 'Yes
(relevant to research question) bibliographies of included O Partial Yes
O provided key word and/or studies O No

search strategy searched trial/study registries
C justified publication restrictions included/consulted content
(e.g. language) experts in the field
where relevant. searched for
grey literature
conducted search within 24
months of completion of the
review

(M

[}

5. Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:
O atleast two reviewers independently agreed on selection of eligible studies O Yes
and achieved consensus on which studies to include O No
O OR two reviewers selected a sample of eligible studies and achieved good
agreement (at least 80 percent), with the remainder selected by one
reviewer.
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6. Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:
O  atleast two reviewers achieved consensus on which data to extract from O Yes
mncluded studies O No
O OR two reviewers extracted data from a sample of eligible studies and
achieved good agreement (at least 80 percent), with the remainder
extracted by one reviewer.

7. Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes. must also have:

O provided a list of all potentially O Justified the exclusion from O Yes
relevant studies that were read the review of each potentially O Partial Yes
mn full-text form but excluded relevant study O No
from the review

8. Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes. should also have ALL the
following:

[0 described populations O described population in detail O Yes

0 désciibed interventions O described mtervention in O Partial Yes

T described comparators detail (including doses where O No

. levant)

O described outcomes e . )

% 3 : O described tor in detail

I described research designs S

(including doses where
relevant)

described study’s setting
timeframe for follow-up

9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in
individual studies that were included in the review?

RCTs
For Partial Yes. must have assessed RoB  For Yes. must also have assessed RoB
from from:
[ unconcealed allocation. and O  allocation sequence that was O Yes
O lack of blinding of patients and not truly random, and O Partial Yes
assessors when assessing O selection of the reported result O No
outcomes (unnecessary for from among multiple O Includes only
objective outcomes such as all- measurements or analyses of a NRSI
cause mortality) specified outcome
NRSI
For Partial Yes. must have assessed For Yes. must also have assessed RoB:
RoB: O methods used to ascertain O Yes
0 from confounding, and exposures and outcomes, and O Partial Yes
O from selection bias O selection of the reported result O No
from among multiple C Includes only
measurements or analyses of a RCTs

specified outcome
10. Did the review authors report on the sources of funding for the studies included in the review?

For Yes

T Must have reported on the sources of funding for individual studies included O Y
in the review. Note: Reporting that the reviewers looked for this information o N
but it was not reported by study authors also qualifies

€s
o
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11. If meta-analysis was performed did the review authors use appropriate methods for statistical
combination of results?
RCTs
For Yes:
[ The authors justified combining the data in a meta-analysis O Yes
O AND they used an appropriate weighted technique to combine 0O No
study results and adjusted for heterogeneity if present. O No meta-analysis
[0 AND investigated the causes of any heterogeneity conducted
For NRSI
For Yes:
[ The authors justified combining the data in a meta-analysis O Yes
0 AND they used an appropriate weighted technique to combine 0O No
study results. adjusting for heterogeneity if present O No meta-analysis
[0 AND they statistically combined effect estimates from NRSI that conducted

were adjusted for confounding, rather than combining raw data,
or justified combining raw data when adjusted effect estimates
were not available

[0 AND they reported separate summary estimates for RCTs and

12.

For Yes:

14.

For Yes:

NRSI separately when both were included in the review

If meta-analysis was performed, did the review authors assess the potential impact of RoB in
individual studies on the results of the meta-analysis or other evidence synthesis?

included only low risk of bias RCTs O Yes

OR. if the pooled estimate was based on RCTs and/or NRSI at variable O No

RoB, the authors performed analyses to investigate possible impact of O No meta-analysis
RoB on summary estimates of effect. conducted

Did the review authors account for RoB in individual studies when interpreting/ discussing the
results of the review?

mncluded only low risk of bias RCTs O Yes
OR. if RCTs with moderate or high RoB, or NRSI were included the O No
review provided a discussion of the likely impact of RoB on the results

Did the review authors provide a satisfactory explanation for, and discussion of, any
heterogeneity observed in the results of the review?

There was no significant heterogeneity in the results

OR if heterogeneity was present the authors performed an investigation of O Yes
sources of any heterogeneity in the results and discussed the impact of this O No
on the results of the review

. If they performed quantitative synthesis did the review authors carry out an adequate

investigation of publication bias (small study bias) and discuss its likely impact on the results of
the review?

performed graphical or statistical tests for publication bias and discussed O Yes
the likelithood and magnitude of impact of publication bias O No
O No meta-analysis
conducted
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16. Did the review authors report any potential sources of conflict of interest, including any funding
they received for conducting the review?
For Yes:
O Yes

O The authors reported no competing interests OR
O The authors described their funding sources and how they managed O No

potential conflicts of interest

To cite this tool: Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, Moher D, Tugwell P,
Welch V, Kristjansson E, Henry DA. AMSTAR 2: a critical appraisal tool for systematic reviews that
include randomised or non-randomised studies of healthcare interventions, or both. BMJ. 2017 Sep

21:358:j4008.
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Anexo 3. Copia da aprovacao do projeto de pesquisa pela Comissao Cientifica
e de Etica da Faculdade de Odontologia da PUCRS.

@ SIPESQ
Sistema de Pesquisas da PUCRS

AC

Codigo SIPESQ: 8334 Porto Alegre, 1 de novembro de 2017.

Prezado(a) Pesquisador(a),

A Comiss3o Cientifica da FACULDADE DE ODONTOLOGIA da PUCRS
apreciou e aprovou o Projeto de Pesquisa "Estabilidade em Cirurgia Ortognatica -
Uma Vis3o Geral de Revisdes Sistematicas”.

Atenciosamente,

Comissdo Cientifica da FACULDADE DE ODONTOLOGIA
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