
INTRODUCTION 

R eview question / Objective How is 
maxillomandibular advancement (MMA) 
performed in skeletal Class III patients 

diagnosed with obstructive sleep apnea (OSA). 

Background Maxillomandibular advancement 
(MMA) is a well-established and effective surgical 
intervention for the treatment of obstructive sleep 
apnea (OSA). It involves surgical repositioning of 
the maxilla and mandible to a more forward 
position, usually with a greater focus on the latter. 
In addition to functional improvements, it has been 
commonly cited to improve facial aesthetics in 
Skeletal Class I and II patients, especially for 
patients with a smaller lower jaw profile. However, 
the same cannot be applied to Skeletal Class III 
patients. These patients have a longer lower jaw 
profile relative to their upper jaw. Thus, the 
principles applied to the classic MMA may no 
longer apply. Unfortunately, the application of 
MMA in skeletal Class III patients with OSA is not 
well documented.Unlike skeletal Class I and II 

patients, the application of maxillomandibular 
advancement (MMA) in skeletal Class III patients 
with obstructive sleep apnea (OSA) is not well 
documented. 

Rationale  The aim of this scoping review was to 
explore the variations and outcomes of MMA 
techniques in this unique subgroup. 

METHODS 

Strategy of data synthesis  PubMed 

((maxillomandibular advancement) OR (maxillo-
mand ibu la r advancement ) OR (mod ified 
maxillomandibular advancement) OR (modified 
maxillo-mandibular advancement) OR (Maxillary 
advancement) OR (Bimaxillary advancement) OR 
(Telegnathic surgery) OR (Bimaxillary rotation) OR 
(Counter clockwise rotation) OR (Sub-apical 
osteotomy) OR (Prognathism) OR (Progenia) OR 
(Class III) OR (CLASS 3) OR (Mandibular 
hyperplasia)) AND ((obstructive sleep apnea) OR 
(obstructive sleep apnoea) OR (Sleep disordered 
breathing) OR (OSA) OR (OSAS) OR (apnea 
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ADMINISTRATIVE INFORMATION  

Support -  Nil. 

Review Stage at time of this submission - The review has not yet 
started. 

Conflicts of interest - None declared. 

INPLASY registration number: INPLASY202560006 


Amendments - This protocol was registered with the International 
Platform of Registered Systematic Review and Meta-Analysis Protocols 
(INPLASY) on 2 June 2025 and was last updated on 2 June 2025.
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hypopnea index) OR (AHI) OR (apnea-hypopnea 
index) OR (respiratory distress index) OR (oxygen 
desaturation index) OR (lowest oxygen saturation) 
OR (LSAT) OR (Sleep Apnea Syndromes [Mesh]) 
OR (Sleep Apnea, Obstructive [Mesh]))


Embase

( 'maxil lomandibular advancement'/exp OR 
' m a x i l l o m a n d i b u l a r a d v a n c e m e n t ' O R 
(maxillomandibular AND advancement) OR 
'maxillo-mandibular advancement' OR ('maxillo 
mandibular' AND advancement) OR 'modified 
maxillomandibular advancement' OR (modified 
AND maxillomandibular AND advancement) OR 
'modified maxillo-mandibular advancement' OR 
(modified AND 'maxi l lo mandibular' AND 
advancement) OR 'maxillary advancement'/exp OR 
'maxillary advancement' OR (('maxillary'/exp OR 
maxillary) AND advancement) OR 'bimaxillary 
advancement' OR (bimaxillary AND advancement) 
OR 'telegnathic surgery' OR (telegnathic AND 
('surgery'/exp OR surgery)) OR 'bimaxillary 
rotation' OR (bimaxillary AND ('rotation'/exp OR 
rotation)) OR 'counter clockwise rotation' OR 
(('counter'/exp OR counter) AND clockwise AND 
('rotation'/exp OR rotation)) OR 'sub-apical 
osteotomy' OR ('sub apical' AND ('osteotomy'/exp 
OR osteotomy)) OR 'prognathism'/exp OR 
prognathism OR 'progenia'/exp OR progenia OR 
'class iii' OR (class AND iii) OR 'mandibular 
hyperplasia' OR (mandibular AND ('hyperplasia'/
exp OR hyperplasia))) AND ('obstructive sleep 
apnea'/exp OR 'obstructive sleep apnea' OR 
(obstructive AND ('sleep'/exp OR sleep) AND 
('apnea'/exp OR apnea)) OR 'obstructive sleep 
apnoea'/exp OR 'obstructive sleep apnoea' OR 
(obstructive AND ('sleep'/exp OR sleep) AND 
('apnoea'/exp OR apnoea)) OR 'sleep disordered 
breathing'/exp OR 'sleep disordered breathing' OR 
(('sleep'/exp OR sleep) AND disordered AND 
('breathing'/exp OR breathing)) OR osa OR osas 
OR 'apnea hypopnea index'/exp OR 'apnea 
hypopnea index' OR (('apnea'/exp OR apnea) AND 
('hypopnea'/exp OR hypopnea) AND ('index'/exp 
OR index)) OR ahi OR 'apnea-hypopnea index'/exp 
OR 'apnea-hypopnea index' OR ('apnea hypopnea' 
AND ('index'/exp OR index)) OR 'respiratory 
distress index'/exp OR 'respiratory distress index' 
OR (('respiratory'/exp OR respiratory) AND 
('distress'/exp OR distress) AND ('index'/exp OR 
index)) OR 'oxygen desaturation index'/exp OR 
'oxygen desaturation index' OR (('oxygen'/exp OR 
oxygen) AND ('desaturation'/exp OR desaturation) 
AND ('index'/exp OR index)) OR 'lowest oxygen 
saturation'/exp OR 'lowest oxygen saturation' OR 
(lowest AND ('oxygen'/exp OR oxygen) AND 
('saturation'/exp OR saturation)) OR lsat)


Cochrane

((maxillomandibular advancement) OR (maxillo-
mand ibu la r advancement ) OR (mod ified 
maxillomandibular advancement) OR (modified 
maxillo-mandibular advancement) OR (Maxillary 
advancement) OR (Bimaxillary advancement) OR 
(Telegnathic surgery) OR (Bimaxillary rotation) OR 
(Counter clockwise rotation) OR (Sub-apical 
osteotomy) OR (Prognathism) OR (Progenia) OR 
(Class I I I ) OR (Class 3) OR (Mandibular 
hyperplasia)) AND ((obstructive sleep apnea) OR 
(obstructive sleep apnoea) OR (Sleep disordered 
breathing) OR (OSA) OR (OSAS) OR (apnea 
hypopnea index) OR (AHI) OR (apnea-hypopnea 
index) OR (respiratory distress index) OR (oxygen 
desaturation index) OR (lowest oxygen saturation) 
OR (LSAT) )

Comprehensive search of PubMed, Embase, and 
Cochrane databases. 

Eligibility criteria   
The Inclusion criteria:

(1) Primary research articles; (2) Patients with 
skeletal Class III deformities; (3) Use of MMA or 
skeletal advancement and, surgery, (4) Diagnosis 
of OSA .

The exclusion criteria:

(1) Review articles; (2)Absence of skeletal Class III 
patients with OSA; (3) Inability to isolate data 
specific to Class III patients, (4) No

skeletal advancement or MMA performed; (5)Lack 
of full-text availability or, (6) Presence of 
craniofacial syndromes.


Source of evidence screening and selection  
Pubmed, Embase,Cochrane. 

Data management  Data will be extracted 
independently by two reviewers (CWY and LKJC) 
using a standardized template. A third reviewer 
(JKLH) w i l l be invo lved to reso lve any 
discrepancies between the two primary extractors. 

Reporting results / Analysis of the evidence 
Using of PRISMA-SCR to report results

Mainly qualitative analysis. 

Presentation of the results Using figures to 
summarise the surgical methods

Use of tables to summarise demographic details 
and outcomes. 

Language restriction Nil. 

Country(ies) involved Singapore. 

Other relevant information Nil
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Keywords Obstructive sleep apnea; orthognathic 
surgery; double jaw surgery; maxillomandibular 
advancement; sleep surgery. 

Dissemination plans Publication. 

Contributions of each author 
Author 1 - Cheryl Ker Jia Lee - Will draft the 
manuscript ,data extraction.

Email: cheryl.lkj@gmail.com

Author 2 - Jocelyn Kang Li Hor - Will draft the 
manuscript ,data extraction.

Email: jocelyn.hor.k.l@ndcs.com.sg

Author 3 - Yi Lin Song - Analysis of data, review of 
manuscript.

Email: song.yi.lin@singhealth.com.sg

Author 4 - Raymond Chung Wen Wong - Data 
analysis, supervision.

Email: denrwcw@nus.edu.sg

Author 5 - Chee Weng Yong - Data extraction, 
review of manuscript, conceptualisation.

Email: dencwy@nus.edu.sg
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