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SUMMARY: The aim of this research was to evaluate the changes obtained with the mentoplasty technique in the increase of the
airway imaging. A systemic review was performed using the parameters of the prism matrix, in the PubMed, Science Direct, Redalyc
database, covering the years 1984 to 2019 with the use of defined inclusion criteria. The authors independently applied the selected
parameter of data extraction, study selection and risk-to-bias assessment. A total of 1,251 articles were obtained among the 3 databases
of which 10 met the inclusion criteria. The variables studied were: type of research, sample size, sex, age, dento-skeletal diagnosis,
airway classification, diagnosis of obstructive sleep apnea syndrome (OSAS), type of imaging evaluation, variables evaluated in the
image, pre and post-operative values, surgical technique and type of fixation used, other surgical procedures applied, and complications.
In the cases of linear evaluation with cephalometric analysis (9 articles) they used PAS (posterior airspace), MP-H (mandibular plane to
the hyoid) and SNB (saddle-nasion-point B), and SCSA (section area as the most relevant points, smallest cross section) and VT (total
volume) in the volumetric evaluations (2 articles). The average change in posterior airspace achieved by the cited authors is 4.2 mm with
standard deviation of 1.4 mm with the use of advancement mentoplasty. The most widely used technique was mentoplasty with a
horizontal osteotomy by 5 authors. Based on the research there is a positive relationship between the increase in the airway and the
advancement mentoplasty procedure, however, more standardized studies associated with the way of measuring and evaluating the
relationship between advancement and the airway are necessary.

KEY WORD: Airway; Mentoplasty; Genioplasty; Genioglossal advance.

INTRODUCTION

The airway constitutes the upper part of th&ised to assess the upper airway and the surrounding
respiratory system through which air flows from thétructure of bone and soft tissue, including fluoroscopy,
environment to the lungs, passing through anatomicA@sopharyngoscopy, conventional cephalometry, computed
structures such as: nasal cavity (occasionally oral cavitypmography, and magnetic resonance imaging (Schwab &
nasopharynx, oropharynx, larynx, (passing to through tt¢goldberg, 1998).
vocal cords) and trachea (Coloma & Alvarez, 2011). In the
past, differential pressure measurements allowed In the early 1950s, the lateral cephalic was used to
calculating the resistance of the upper airway. Howevéssess the growth of the craniofacial skeleton, however, since
this modality does not provide an adequate anatomick983 it has been applied to the problem of patients with
representation of the soft tissue structures surrounding figspiratory sleep disorders (Olszewskal., 2008). It is a
airspace. Imaging technology, meanwhile, has provid&imple, inexpensive, easily available, and reproducible
such information. Various imaging modalities have beemethod of evaluating obstruction of the upper airway,
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especially in relation to the craniofacial structure. Linear Among respiratory pathologies we have obstructive
and angular measurements are made, divided intoskeep apnea syndrome (OSAS), which is a disorder
compartments: craniofacial, soft palate, tongue, hyoid, actiaracterized by repetitive episodes of obstruction of the
upper airway. To evaluate the latter, the measures angper airway during sleep, causing a complete interruption
frequently used: SPAS or PAS (posterior space of the upprair flow (apnea) or partial (hypoapnea) for more than 10
airway), MAS (space of the middle airway), IAS (space afeconds, accompanied by transient awakenings during sleep
the lower airway) and VAL (vertical space of the airway)(Benumof, 2001). There are 3 types of sleep apnea: 1. Cen-
The literature suggests that the measurements obtainedral apnea: characterized by the absence of movements, both
the cephalometric analysis can be compared with tla the level of the diaphragm and other accessory muscles
measurements obtained in a computed tomography.4Kimof respiration. 2. Obstructive apnea: there is no air flow
al., 2012; Arias Contreras & Sepulveda Vizcaino, 2016). exchange at the level of the upper airways despite the
persistence of stimuli at the level of the central nervous
Computed tomography (CT) can providesystem, as evidenced by diaphragmatic mobility and the
information in multiple dimensions of real-time imagesprogressive accentuation of the activity of the respiratory
when performed at different phases of respiration, it canuscles. 3. Mixed apnea: characterized by an initial central
also provide information about the cross section of thdmponent followed by an obstructive component (leam
airways and the site of collapse, allowing an accuraté., 2010). The severity of OSAS will be determined with
evaluation, this technique offers a sensitivity of 86.67 %he apnea-hypopnea / hour index: mild, moderate or severe,
and specificity of 64.29 % for respiratory disorders such agth an apnea-hypopnea / hour index of 5-15, 15-30 or
obstructive sleep apnea syndrome (OSA) (Bhattacharygeeater than 30, respectively (Quam/., 1999).
et al., 2000; Abramsomt al., 2010). Airway areas can be
evaluated by four transverse planes, whose measurements Treatment varies depending on the etiology of the
include: PNS (posterior nasal spine) - posterior air plangisease and the severity of OSAS (Epstein/., 2009)
the area of the plane of the soft palate, the area of the plamgally a conservative treatment is described that consists
from the most posterior point of the base of the tongue antllifestyle correction, management of obesity as a risk fac-
the area of the plane from the root of the epiglottis. Ther, elimination of habits such as alcohol, tobacco, drugs,
upper airway is then divided into four parts by the fouproper body position. Followed by the use of extraoral
planes mentioned above, as well as the plane that pas$egces such as the continuous positive airway pressure
through the PNS-chair line and is perpendicular to thmask (CPAP), use of intraoral devices that modify the
sagittal plane. These parts include the palatopharyngeal ppdsition of the jaw and tongue, and finally surgical
the oropharyngeal part, the glossopharyngeal part, and theatment. (Ho, Matthew & Steven, 2011).
laryngeal part. Regarding bone tissue, the three-dimensio-
nal location of the hyoid bone is frequently evaluated by The basis of OSAS surgical treatment is multilevel
comparing the relative position change between point lirgery, which follows a protocol based on the severity and
and point H (Dwet al., 2017). location of the obstruction. In phase | surgery, patients with
type | obstruction (soft palate) receive uvulopalatopharyngo-
All these imaging tools provide information onplasty (UPPP) and patients with type Il obstruction (base of
anatomical abnormalities and the level of pharynge#ie tongue) receive advance genioplasty with myotomy and
narrowing, which is essential in practice as a complememtoid suspension (GAHM). Patients with type Il (palate and
to select the appropriate treatment for each patient (Aribase of the tongue) receive UPPP and GAHM at the same
Contreras & Sepulveda Vizcaino). After the pre-surgicalurgical time. If patients have nasal deformities, nasal
evaluation, the patient should be classified according teconstruction is performed during phase | surgery. If after 6
the site of the obstruction, Riley er.a{1993) classifies months of follow-up the desired success is not obtained
them as Type | oropharynx, Type Il oropharynx an@eduction of signs and symptoms and increase of the airway
hypopharynx and Type Il hypopharynx. Other authoreonfirmed by imaging) it should be passed to phase 2: maxillo-
such as Fujita (1991) classify them equally according toandibular advancement (Riley et al., 1993; Barrera, 2016).
the site of obstruction in Type | oropharynx, Type Il
oropharynx / tongue base and Type Ill hypopharynx. For Orthognathic surgery has the ability to produce
their part, Braveer al. (2012) were based on volumetricmodifications in the skeletal and soft tissue components of
measurements of the cross-sectional area of the airwtng orofacial complex. The pharyngeal airway space (PAS)
classifying them as narrow <70 mm2 and normal> 70 mme@an be changed when treating dento-maxillofacial deformities
according to values established in the literature and relategd means of bilateral mandibular branch sagittal osteotomy
to the presence of respiratory pathologies. (BSSRO), Le Fort | osteotomy, mentoplasty, € et al.).
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Mentoplasty is a procedure indicated for thaignificant changes in the airway of patients undergoing a
resolution of skeletal facial deformities and in addition teurgical mentoplasty procedure?
the aesthetic component, this procedure has been described
as a surgical solution to treat obstructive sleep apnea, An electronic search was performed in the following
allowing the air volume to be increased (Vatgal., 2017). databases: PUBMED, SCIENCE DIRECT, REDALYC,;
Itis well established in the literature that chin advancemewithout discriminating in years; under the following
procedures generally achieve an advancement target dfe/words: "genioplasty”, "airway,” "evaluation”,
to 14 mm, thereby increasing tension in the pharyn¥maging", "genioglossus advancement" using standard
genioglossus, and geniohyoid muscles with the aim obmbinations among them based on the word airway. A
reducing the severity of the sleep apnea (Barrera). manual selection protocol was also applied in selected
journals and with them, content limitation due to lack of
There is extensive information in the literature aboubdexing.
changes in the airway in patients undergoing orthognathic
surgery, however, it is not specifically determined whethénclusion Criteria:
each isolated procedure is called maxillary, mandibular,
or mentoplasty surgery, it achieves the objective @. Articles where patients have undergone mentoplasty as
improving the conditions of the patient's respiratory the only skeletal procedure.
function. On the other hand, the increase achieved by ed&:hPre and post-operative imaging evaluation of patients
procedure, especially with mentoplasty, is not (linear or volumetric).
guantitatively established, which is relevant in th€. Articles associated or not with OSAS.
treatment of respiratory disorders such as obstructive slde@pPublished articles type: controlled clinical trials, case
apnea, or other cases where the solution could come aloneeports, case series, cohort studies, prospective and
of the movement achieved with the mentoplasty, without retrospective clinical studies and prospective
the need for the combination with mandibular and or randomized studies.
maxillary advances. E. Access to the full article. Articles of the topic in English
or Spanish languages.
The purpose of this study is to evaluate the changes
obtained with the mentoplasty technique in the increaseHxclusion Criteria:
airway imaging.
A. Articles whose applied treatment consists of mentoplasty
combined with another orthognathic surgery procedure
MATERIAL AND METHOD (maxillary and / or mandibular osteotomy).
B. Little postoperative follow-up of patients without post-
operative imaging evaluation.
This research was carried out through a systemafc Studies of patients with congenital syndromes.
review of the articles published according to the PRISMMB. Digital publications like books, verbal presentations,
Statedment and protocol (Preferred Reporting Items for posters, conferences, letters to the editor, literature
Systematic Reviews and Meta-Analyzes). A protocol which reviews, systematic reviews.
includes all the methodological aspects of a systematc Studies of corpses.
review which were developed prior to the start of thik. Animal studies.
review. This includes defining a precise question, the PIC®. Articles in a language other than English or Spanish.
question (Patient, Intervention, Comparison, Outcome); a
defined search strategy, an inclusion criterion, determine Titles and abstracts of the selected studies were
the measurement of results, visualization methods, datalependently viewed by 2 evaluators (IG, HG). The
extraction and its analysis and synthesis. The searcisualization was based on the question: Are there
protocol was carried out by 2 independent operators, asignificant changes in the airway of patients undergoing
the results were compared. If there are discrepanciesttie mentoplasty surgical procedure? In case of discrepancy
the search, an agreement is reached between the authbetween the evaluators, a mutual agreement was reached
after discussion of the articles.
In this research, the PICO question was P: Patients
with airway obstruction. I: Mentoplasty. C: Imaging The following data was extracted: type of
evaluation of the airway after mentoplasty. O: Increasedvestigation, authors and year of publication, sample,
airway. The definition of Question was: Are theregender, age, dento-skeletal diagnosis, airway classification,
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diagnosis of obstructive sleep apnea syndrome (OSAS), Due to the data obtained, a comparative analysis
typeof imaging evaluation, evaluation criteria, pre and postould be carried out according to the different mentoplasty
operative values, surgical technigue and type of fixation usedchniques performed, the type of imaging evaluation and
other surgical procedures applied, complicationsts values, and the impact on the airways of the patients
conclusions. studied. The data was extracted from the selected articles

Table |. Characteristics of the studies included in the review.

Authors and year Sample Dento-skeletal Classification of OSAS Surgical Fixing type Other procedures Complications
diagnosis airways diagnosis technique
DuW.,HeD., 12 Mental retrognathia Not specify Not specify Advance Rigid internal None Not specify
Wang Y., Liu H., without maxill ary mentoplasty fixation with
Liao C,Fei W, deformity (Class T or IT (horizontal) 2.,4,6, and 8 mm
Luo E. angle) titanium plates
2017 (13) and screws
Anchlia, S.; Vyas, 25 Te mporoma ndibul ar Not specify OSAS Genioplasty Not specify Arthroplasty with rotation of Transient
S. M,; Dayatar, R. ankylosis and facial moderate (horizontal) of temporal muscle flap, oral fat paresthesia of
G.; Domadia, H. asymmetry (does not (6) Mild advancement or abdominal fat temporal (18)and
L. & Nagavadiya, specify class L I1, I1I) OSAS (12) and translation Coronoidectomy zygomatic
V. 2018 3) Wi thout Reconstruction of condyle and branches (4) of
OSAS (7) ramus unit the facial nerve
Wound
dehiscence (1)
Intraoperative
hemorrhage (3)
Dos Santos J., 10 Mandibular Hypopharyngeal Mild to Mentoplasty Rigid internal Septoplasty (2) Paresth esia,
Abraham M., retrognathism obstruction (type moderate (horizontal) for fixing with a Uwulopalatopharyngoplasty (6) edema,
Gregorio L., 1II) or (>5<30) advancement Paulus "double ecchymosis,
Zanato A., hypopharyngeal of the L" plate and 4 suture
Gumieiro E. and oropharyngeal genioglossus system 2.0 dehiscence,
2007 (12) obstruction (type muscle screws infec tion
IT) according to Feed: 10mm
Fujita et al. (5) 8mm (5)
Riley R., Powell 5 Mandibulardeficiency Not specify Not specify Lower sagittal Wire Hyoid suspension Transient
N., Guilleminault (1 osteotomy of paresthesia of the
E. the mandible mental nerve (2)
1986 (25) with myotomy
and suspension
to the hyoid
Frapier L., Janssen 25 Mandibular Not specify No Genioplasty of Rigid internal Third molar germectomy (24 Does not refer
A., Cachoul., retrognathism (class IT) advancement fixation with cases)
GoudoP., and vertical o steosyrthesis
Dauvilkr Y., Picot reduction plate
MC.
2010 (15)
Yin, S;; Yi, H; 18 Mild mandibular Type II according Severe Genioplasty Rigid internal Uvwulopalatofaringoplastia Transient mental
Lu, W.; Wu, H.; deficiency (8) to Fujita et al. (horizontal) for fixing with Hyoid suspension paraesthesis,
Guan, J.; Cao, Z. advancement titanium plate hematoma floor
& Chen, T. 2007 of the and screws of the mouth (1
30) genioglossus patient)
and geniohyoid
muscle
Cillo, J.; Thakker, 23 Not specify Not specify Mild to Mentoplasty to 2 straight plates Hyoid suspension with 2 Mitek Does not refer
P. & Dattilo, D. moderate advance the with 4 holes with anchors
2012 (10) (>5<30) genioglossus 4 screws +2
with elliptical bicortical screws
window
Miller, F.; 24 Not specify Type Ilaccording Moderate Trephine Preffolded fixing Uvwulopalatofaringoplastia Transient
Watson, D. & to Riley or severe system for p late system Hyoid suspension paresthesia of the
Boseley, M. advancement lower lip (all),
2004 of the geni persistent
20) tubercle and paresthesia of the
genioglossus lower central
muscle incisors (5
patients),
exposure of the
osteosynthesis
material (3
patients),
hematoma on the
floor of the
mouth (2
patients)
Riley R., 1 Class I 3 millimeters Modernate Advance Wire Palatopharyngoplasty 4 months Does not refer
Guilleminault C., (narrow a ccording genioplasty prior to genioplasty Hyoid
PowellN. & to author’s (horizontal) sus pension
Derman D. criteria)
1984 (24)
Bedoucha V., 47 Class 1T Moderate or No Genioplasty of O steosynthesis Third molar germectomy Not specify
Boutin F., Frapier severe advancement p late
L. and vertical
2015 (6) reduction
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and distributed in different tables and discussed according In term of skeletal diagnosis, 4 articles showed the
to the order and analyzed in a descriptive way for thgento-facial and / or Angle classification (Rileyal., 1984;
presentation of results. Frapieret al.; Bedoucha et af Duet al.), with Class Il being
predominant with 72 patients, followed by Class I in 1 patient.
To assess the risk of bias, the selected articles wéda other hand, some articles showed patients under facial
evaluated with different evaluation systems depending @symmetry (Anchliaer a/.) (1 patient), retrognathism or
the type of study: SIGN (Scottish Intercollegiate Guidelinesiandibular deficiency (Rileyr al., 1986; Dos Santos Junior
Network, 2012) for the cohort, case-control, prospective al.; Yin et al.) (3 patients) and in 2 cases they do not specify
randomized clinical study articles, and the evaluation ¢Cillo et al.; Miller et al.) (Table 111).
Muradet al. (2018) for clinical case or case series.
Table Ill. Dento-skeletal diagnosis.

Dento-skeletal diagnosis Quantity
RESULTS ofarticles

Class I 1

Class I 2

. . Mental retrognathia without maxillary deformity 1
Atotal of 1,251 articles were obtained among th€(cjass 1 or IT of Angle)

3 databases. After review of duplicate, search engines, Retrognathism or mandibular deficiency 3

well as reference by other articles, a total of 397 article Facial asymmetry 1

were discarded (Fig. 1), to subject the rest to filters such a®¥ot specify 2

language, title attractiveness, keywords, studies on cadavers

or animals, literature reviews, little explicit content and From 10 included articles, 4 papers presented the

content not available or accessible; finally, 10 articles wegdrway obstruction classification: 2 articles take into account
included in this systematic review published from 1984 tthe Fujita classification, one classifies patients as type I
2019 (Table ). (Yin et al.) and another article studies type Il and type IlI
patients (Dos Santos Junieral.). Another classifies

Of the total of the selected articles, there were &ccording to (Riley et a/ 1993) in type Il (Miller et al), 1
prospective case series studies representing 30 % @Rileyarticle refers to it as moderate or severe (Bedouché).
al., 1993; Dos Santos Junieral., 2007; Anchliaet al., The rest of the articles (n = 6) do not specify anything about
2018), 3 prospective cohort studies corresponding to 30tis variable (Rileyer al., 1984; Yinet al.; Frapieret al.;
(Yin et al., 2007; Frapiefet al., 2010; Duet al.), 2 Cillo et al., 2012; Duet al.; Anchliaet al.).
retrospective series studies of cases of 20 % (Millef.,

2004; Cilloet al.), 1 case report (Rileyr al., 1984) and 1 Regarding the diagnosis of OSAS, 6 articles classify
case control study (Bedouckrazl., 2015), which represents their patients according to severity (Quan ey,athile 2 do

10 % respectively (Table ). not specify (Rileyer al., 1986; Duet al.) and in the other 2

the patients did not present a diagnosis of OSAS (Frapier
Table II. Type of research. al.; Cillo et al.; Bedouchat al.) (include patients with mild
Type of Investigation Amount of % to moderate OSAS in their study. Grouping the patients of
publications the 6 articles that used the classification, a higher frequency

Prospective study (case series) 3 30  Of patients with moderate OSAS was obtained (27 patients),
Prospective cohort study 3 30  followed by mild (20 patients) and severe (18 patients).
Retrospective study (case series) 2 20

Case report 1 10 ; : : ; :
Case_cg’nml study | In term of the imaging diagnosis of patients, the

use of lateral cephalic was predominant in 8 of the 10 articles,
making cephalometric tracings to obtain linear and angular
A total of 190 patients underwent mentoplasty as measurements (Riley al., 1984, 1986; Millert al.; Dos
surgical treatment to increase the airway, for the purposBantos Junio#t al.; Frapier et al; Cillo et al.; Bedouchat
of distributing said population by gender, 178 patients wetd.; Anchliaet a/., 2019). In one study they used lateral
taken into account since in one of the publications they wetephalic and combined MRI or computed tomography (Yin
not explicit with this data (Du et 9/ being predominant the et al.) and in another they only used computed tomography
masculine gender in 68 % with 121 patients and the feminihilips Brilliances 16, Best, The Netherlands), whose
gender with 32 % equivalent to 57 patients. . Regarding agmages were transformed to DICOM format and
the range included was from 10 to 68 years, with an averageonstructed with Dolphin Imaging Software. 11.0 and
of 39 yearst 12.8. Mimics Software 16.0 (Dut al.) (Table V).
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The criteria for evaluation in the Table IV. Type of images evaluated, pre and post values for every evaluation criteria.

artlcles was the Cepha|0metrIC eVaIuat'on, Authors Type of imaging evaluation Imaging evaluation criteria S:leuz\;erage :ses:age Variations
and the aUthorS used dlﬁerent Comblnatlons Anchlizj\ S., Mahesh Lateral cephalogram N-Pg '-21,6 mm ‘\jilztu;smm -712
of measurements and angles. Of the 9 ¢&®™**" R el o
articles, 6 used the PAS (posterior airspace) CoaNsMe i ol ol
) . _ ; eck.chin angle , , a1
measurement in their evaluation (Riley Labiomental angle 1669° B as4
. . Apnea- Hiponea Index (AHI)  10.6 35 271
al., 1984, 1986; Miller ef a/ Dos Santos NPAS 4dmm 73mm 29
Junioret al.; Yin et al.; Anchlia et ql., ?g:;lc Lateral cephalogran e g S
2019), 4 used the MP-H plane (distance i f. | Lutcanbmnmomenc sy e . o
from the hyoid to the mandibular plane) ™ *=® S e M oes
Riley et al., 1984, 1986; Dos Santos Ju- SNB* P S -
(Riley et al. A cup g o
nioret al.; Yin et al.) and 4 the SNB angle GC.3329  specific  GC:0,17
. . . . EHP mm GE: 27,26 Nof GE: 2,17
(silla-nasion-point B) (Dos Santos Junior A g 254 ;lpe‘cmc gc:220
. . Y/ -] mm HRES ot 23
et al.; Yin et al.; Frapieret al.; Bedoucha GC:5371  specific  GC: 54
R . EVP mm GE: 7,80 Not GE: 1,6
etal, 2015), the most freque_nt combl_natlon LB i R e S
belng PAS and MP_H (4 art|C|eS) (Rlley Cillo,J., Thakker,P.,  Lateral cefalogram Pg'-Pg mm ?1C54774 Sllie;;ﬁc ((;).:39005
. H . Datillo D, 2012 (10) (Laser1000; Panoramic, Fort Wayne, IN) Me'-Me mm 8.85 9.69 0.84
al_., 1984, 1986; Dos Santos Junmml.,_ et . R
Yin et al.). As for the tomographic B-B'mm 1011 1072 on
. . . LI-Lii mm 1323 1331 008
evaluation, only 2 articles used it as part of Su-Pg min 12 02 osl
their diagnosis and there is no coincidence Ry, e Maamara: APE® bl
) Gregério, L., Zonato, ° -
in the measures used by each author (DU e x.cumein.t. SNB 757 Not
L; Yin et al.) (Table IV) T ot s oma
al.; . . : : : :
PAS 79 10.8 29
DuW,HeD,Wang  Computed tomography (Philips Brilliances VT (mm ) 20,919.80 TI: 149
. . . Y, Liu H, Liao C,Fei 16, Best, The Netherlands) 209812
In the evaluation of the quantitative  w.rws, 201713 They werecaiedcu during 3 diffrent o
. . . periods: 413/
increase in the airway by each author, the N VP(um ) 68027 H:aTI4
. S - 6762.
measures mentioned above were used - T2:atleast I postoperative VO(mm %) 6100.4 : 2185
R . . year. N
showing an average increase in SBP of 4.2 NGy Rk s
mm for the linear measurements. As for the Vi R il
volumetric, Duez al. (2017) reported an pramm s Ty
. . . SPA(mm?) 1439 T1:142,7 9
average increase in the airway of 29 fnm A e miny
and Yinet al. of 22.6 mm (Table V). A oo mss2
T2:224.6
H-N (A-P) (mm) 48.4 T1:482 -4,1
Regardlng the Surglcal teChanue H-N (T-B) (mm) 1137 ﬁﬁz% -02
most frequently used, we have horizontal Y o1 Hon o
genioplasty to advance the genioglossal Avance o
musculature (Riley er o/ 1984; Dos San-  jrymiles  Lesleadapniniive || Sgssbs 7 e Ve
tos Junioret al.; Yin et al.; Du et al .; Deailier ¥, Piect, < P monh ptuicl b2 a0
Anchliaet al), 2 articles do not specify the  “ *°®? = P3P0
. . i - P6: 18 months post. SNB® 74 Not P2-P3: -1
type of genioplasty (Frapieer al .; specifi Py -1
Bedouchar al.), 1 performed the elliptical I » - P |
window (Cillo ez a/.), another used the specific PP
trephine system (Milleet al.) and one Pogs () " ot cery]
author describes the lower sagittal R et
osteotomy of the mandible (Riley al., Mes (mm) 10 N 0
1986). Regarding the type of fixation used, L Egiﬁ;"sfg
the most frequent was rigid internal fixation ¥Mes (mm) 4 S T
with a plate and screw type osteosynthesis 0
system in 7 of the publications studied o ! N !
(Miller et al.; Dos Santos Juniatt al .; ) - MR® 1 Nou "

. . . . . Miller, F., Watson, Lateral cephalogram PAS (mm) 79 126 4.7
Frapleret al" Cillo _et a?" Be-dOUC-h&l (1(., gmBé’seleVHMf.?“ Lateral cephalogram SNB°  PAS@mm)MP-H 77715  777+15 14
Duet al), 2 used fixation with wire (Riley  Jlian i, ™ Hoih ik s
et al-y 19841 1986) and One does nOt refer ﬁllig'OZ{(ng)wellN Lateral cephalogram ls’igl?r;::)n) :.28’4115’5 ﬁ;ng 2266
type of fixation (Anchliget al.). it M-t 2 oo e
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Table V. Values and variation of PAS. In term of risk of bias, 3 articles
Article PAS PAS Variation were found to be low risk (Millett al.;
Pre-operative Post-operative Frapieret al.; Bedouchaet al.) and 7

Riley ef al., 1984. 3 mm 8 mm 5mm medium risk (Rileyet al., 1984, 1986;

Riley et al., 1986. 4,8 mm 11,4 mm 6,6 Dos Santos Junier al.; Yin et al.; Cillo

Miller et al., 2004. 7,9 mm 12,6 mm 4,7 etal.; Duetal.; Anchliaet al.). There

Dos Santos ef al., 2007. 7,9 mm 10,8 mm 29 were no high-risk-bias articles (Table

Yin et al., 2007. 7,8 mm 11,4 mm 3,6 V).

Anchlia et al., 2018. 4,3 mm 7,3 mm 2,9

Average + D.S 5,9 mm + 2,1 10,2 mm £+ 2,1 42mm=+ 14

Other procedures were performed as a compleméHiSCUSSDN
to genioplasty, the most frequent being: hyoid suspension
(5 articles) (Rileyt al., 1984, 1986; Miller et aj Yin et al.;
Cillo et al.), uvulopalatopharyngoplasty (3 articles) (Miller Over the past two decades, obstructive sleep apnea
etal.; Dos Santos Juniaft al.; Yin et al.), third molar Syndrome (OSAS) has been recognized as a clear clinical
germenectomy (2 articles) (Frapieral.; Bedouchat al.), entity, characterized by repeated narrowing or collapse of
septoplasty (1 article) (Dos Santos Junior J¢ afthroplasty —the upper airway during sleep. OSAS is estimated to affect
(1 article) (Anchliaet al., 2019)and in 1 article they reported@Pproximately 20 % of the population, of which 5 %

not having performed any additional procedure in the stu@)Perience excessive daytime sleepiness. It can affect
population. (Dt al.) anyone, at any age, even in childhood (Arias Contreras &

Sepulveda Vizcaino).

The follow-up included varies from 1 week to 31.9

months. Most of the cases had an average of 12 months con- I this systematic review we studied a population of

trol, both clinical and imaging. The most frequenf90 patients (not all diagnosed with apnea) who underwent

complications were transient paresthesia (5 articles) (Ril8)entoplasty as a surgical treatment to increase the airway,

et al., 1986; Milleret al.; Dos Santos Junier al.; Yinet al; WhOSe age range ranges from 10 to 68 years, however, the

Anchliaet al.), bruising / hematoma on the floor of the mouttrgest study group was found between the second and third

(3 articles) (Milleret al.; Dos Santos Junioes al., 2007; decades of life, as they are growing patients (Ritey.,

Yin et al.), wound dehiscence (2 articles) (Dos Santos J&984, 1986; Yirer al.; Frapierer al.; Bedouchar al.; Duer

nior, et al.; Anchliaet al.), other less frequent complicationsé/-; Anchliaez al.).

were exposure of the osteosynthesis material (1 article)

(Miller ez al), intraoperative hemorrhage (1 article) (Anchlia It was found that only 4 of the studied authors took

et al.), infection (1 article) (Dos Santos Juniaral.), the dento-skeletal classification into account in the diagno-

persistent paresthesia of lower incisors due to more 6 monfig Of patients, since dysfunctional breathing disorders

(1 item) (Miller et al.). contribute, during craniofacial development, to reducing the
jaw width and significantly increasing the skeletal dimension

vertical with decreased mandibular ramus

Table V1. Assessment of bias risk. height and an increase in the divergence angle

Authors _Check List Assessment values in the lower third and a decrease in the
Cohort studies . . L ..
' o mandibular sagittal projection, this cited by
Du et al. Checklist SIGN Methodology 3 Mediumrisk  gitferent authors such as (FrapéeeL.) in this
Frapier et al. (cohort studies) Low risk . .
Yin et al. Medium risk review. In this study, the most frequent dento-
Reports and case series skeletal relationship was class Il due to
Anchlia et al. Murad et al. Methodological quality ~ Medium risk mandibular anteroposterior deficiency, which
Dos Santos, et al. and synthesis of case series and case =~ Medium risk suggests that these patients are the most
?ﬁ:yet “ll reports iﬂde?“m r?“; affected, and this may be an etiological factor
Mlﬂf; re’e ?aj Loewll‘;rsrll(“s for developing respiratory disorders (Posnick
Riley et al. Medium risk et al., 2018) coincide with the aforementioned
Case-control Study study that class Il dento-skeletal individuals
Bedouchaet al. Checklist SIGN Methodology 4 Low risk with retrognathic mandible have a 50 %
(Case-control studies) prevalence of OSAS, in a recent study that also
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revealed an overall prevalence rate of 16 % " silent " OSA& the surgical treatment of patients with hypopharyngeal
undiagnosed with various dento-skeletal patterns seekiafgstruction (Dwet al.).
orthognathic treatment. Such findings indicate the
importance of investigating associations between jaw There was a disagreement when evaluating the pre
movements and their effect on the pharyngeal airways. &md post-operative values because not all the articles, after
this review, therefore, the authors 'classification of patienexpressing the values of the pre-operative cephalometry,
airways was taken as a relevant variable, despite the fagpressed the post-operative values one by one. Apparently,
that the selected authors methodologically do not compllgey expressed the most relevant for the evaluation of surgical
with this parameter. success and others only determined the difference or
variability with the initial points without expressing the post-
Dos Santos Junior et aAnd Yinet al. take into operative value per se.
account the Fujita classification, while Milleral. classifies
according to Rileyr al. (1993), both classifications take \Volumetrically, Yinet al. demonstrated the significant
into account the site of airway obstruction, taking thishange where they evaluated the smallest cross-sectional
relevance to determine the appropriate surgical treatmentirea (SCSA) of the airway of pre and post mentoplasty
each case. It is a methodological obstacle not to standardizgients, finding an increase in air volume of 22.6°’mm
the airway obstruction through a classification because it is
up to the author's discretion to determine if an airway is Once the treatment for this airway obstruction,
narrow or normal and if it should be treated surgically. whether due to dento-skeletal deformity or associated with
OSAS, has been determined to be surgical, advancement
Regarding the imaging evaluation of patients in thimmentoplasty represents an effective procedure to correct chin
study, conventional cephalometry predominated oveleformities and increase posterior airway space respiratory
computed tomography, in some cases associated with thethe anterior traction exerted on the geniohyoid and the
years in which they were published (Ritey:/., 1984, 1986) genioglossus (Anchlia ez g/
and in others (Milleez al.; Dos Santos Junior et.gzFrapier
et al.; Cillo et al.; Bedouchaet al.; Anchlia et al.) In this review, the different mentoplasty techniques
cephalometry was used for its simplicity, easy access fosed by the authors and the possible relationship between
patients and general representation of the soft tissue and bomémeters of chin advancement with increased airway were
profile of the lower facial third. On the other hand, @u evaluated. The most frequently used technique was hori-
al.) refer that computed tomography and reconstructintal osteotomy mentoplasty (Rileyal., 1984; Dos San-
imaging techniques are widely used to assess the airwaysas Juniofet al.; Yin et al.; Duet al.; Anchliaet al.) whose
patients, visualization of the upper airway and calculaticechnique consists of an osteotomy line that is located 3 ~ 4
of the volume of the posterior airspace (PAS) could ham below the mental hole to avoid damaging the alveolar
extremely useful in diagnosis and treatment of obstructiongrve lower and must continue above the pogonion. The
in the airway. This measure became relevant in our stuadygteotomized bone is fixed with titanium plates and screws
most of the authors (Rileyt al., 1984, 1986; Milleer al.;  so that the genioglossus, geniohyoid, mylohyoid muscle and
Dos Santos Junier al.; Yin et al.; Anchliaet al.) used it as most of the anterior digastric muscle extend forward. Only
part of the cephalometric analysis both pre and pos2-of the selected articles ([2tal.) (Anchlia et al) establish
operatively (Dwet al.) highlight its importance not only as aa quantitative parameter of relationship between chin
linear measure but as volume. Due to this, we based thidvancement and airway augmentation. Their results show
measure to determine whether or not there were imagimgthe case of (Dur al.), whose evaluation was volumetric,
changes in the airways of the patients undergoirtat the ratio is 5mm of chin advance, gains 9mm2 of volume
mentoplasty, whose answer is yes, there were significantthe airway. On the other hand, Anchdtau/. establish a
changes with a PAS that went on average from 4.8 mmrlationship of chin advancement-cephalometric evaluation
11.4 mm. (Rileyet al., 1986), with a gain in millimeters of of airway augmentation with PAS of 7 mm-2.92 mm,
6.6, allowing greater air flow, which undoubtedly improvesespectively. This relationship, which should be the center
the quality of life of these patients. This is corroborated iof these investigations, was made by this team of authors,
several investigations that attempted to evaluate the efféctt not by the cited researchers.
of genioplasty for genioglossal muscle advancement in SBP
in patients with retrogenesis. These studies have found that = Other authors such as (Rileyal., 1986) describe
genioplasty for the advancement of the genioglossus cotlee technique of lower sagittal osteotomy of the mandible
increase the PAS immediately after surgery. The resulisth an extraoral approach because it is accompanied by
suggested that genioplasty could be considered as an optioyptomy and hyoid suspension, achieving by this technique
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the greatest increase in the airway among the authozgndo parametros de la matriz prisma, en PubMed, Science Direct,
However, as it is a technique necessarily combined witkedalyc database, cubriendo los afios 1984 a 2019 con criterios de
myotomy and hyoid suspension, it cannot be determin&tflusion definidos. Los autores aplicaron de forma independiente

whether mentoplasty alone would achieve efficient resul S parametros de seleccion y extraccion de datos, seleccion de
estudios y riesgos de sesgo. Un total de 1251 articulos fueron ob-

L . tenidos de las 3 bases de dato, donde 10 articulos cumplieron los
Comphca’uon; of mentoplasty are rarez in our StUd(¥riterios de inclusion. Las variables estudiadas fueron: tipo de in-
only 5 authors describe any (Riley e7,d/986; Milleret al.;  \estigacién, tamafio de la muestra, genero, edad, diagnéstico dento
Dos Santos Junier al.; Yin et al.; Anchliaet al.) and agree esqueletal, clasificacion de la via aérea, diagnostico de sindrome
that the most frequent are transient paresthesias and hetgaapnea del suefio (SAOS), tipo de evaluacion de la imagen, va-
toma / ecchymosis on the floor of the mouth, resolvethbles evaluadas en la imagen en pre y postoperatorio, técnica
without additional complications, Anchlia a/. report that quirtrgica y tipo de fijacion utilizada, otros procedimientos qui-
the most serious and life-threatening complication gfirgicos y complicaciones. En el caso de la evaluacion linear con

genioplasty is hematoma on the floor of the mouth with tr@falometria (9 articulos), usaron PAS (posterior airspace), MP-H
(glano mandibular hacia el hueso hioide) y SNB (silla turca- nasion-

resulting elevation of the tongue and obstruction of th P

. . . unto B) y SCSA (seccidén de puntos mas relevantes, menores
alrways_. Ideally, prevgntlve management of JUd'C'ous_h ransfversales) y el VT ( volumen total) en las evaluaciones
mostasis of both soft tissue and bone. Another method is tRfumétricas (2 articulos). EI promedio de cambio posterior de la
placement of a drain, making its outlet extraoral. &fial.  via aérea citado por autores fue de 4,2 mm con una desviacién
did describe in their study as a complication a hematoma estandar de 1,4 mm con el uso de la mentoplastia de avance. La
the floor of the mouth which remained in intensive care fdécnica mas habitual fue la mentoplastia con osteotomia horizon-
constant monitoring the first 3 postoperative days and tksd (5 autores). Basados en esta investigacion existe una relacion

patient was discharged without complications. positiva entre el incremento de la via aérea y el avance con
genioplastia; sin embargo, mas estudios estandarizados junto con
. . didas definidas y la evaluacion correcta del avance y la via area
Bas_ed on thg_researc_h carr_led out, it can be_ conclud§08n necesarios.

that there is a positive relationship between the increase In

the airway and the isolated advancement_mentople_\sty PALABRAS CLAVE: Via aérea; Mentoplastia;

pr_ocedure, however, more standardlze_d studies as_soua@ql,iopmsﬁa; Avance geniogloso.

with the way of measuring and evaluating the relationship

between advancement and airway are necessary.
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