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O B J E C T I V E  S L E E P  S T U D Y  O U T C O M E S

AHI, RDI, N3 sleep and oxygen nadir

39.6 -> 7.9
AHI, events/hr (n=30)

~6 months post-op

-46.2/hr
RDI (pooled, n=1597)

31 studies; timing varies by study

+6.3%
SpO2 nadir (pooled, 

n=1597)

31 studies; timing varies by study

4.6 -> 7.0%
N3 sleep (n=8)

12 months post-op, not significant

References

AHI: Boyd et al., J Oral Maxillofac Surg 2018;77:352-370 (n=30, mean age 45.9, ~6 months post-op).

RDI and SpO2 nadir: Walker et al., Otolaryngol Head Neck Surg 2025;172:1142-1154 (meta-analysis, 31 studies, n=1597; 

postoperative assessment timing varies across included studies, generally 6 to 18 months).

N3 (slow wave) sleep: Sato et al., Oral and Maxillofacial Surgery, Practices and Updates, 2019 (single small study, n=8, 12 months 

post-op).

See references above for full citations. Elevate Oral & Jaw Surgery



P AT I E N T  R E P O R T E D  O U T C O M E S

Sleepiness, quality of life and function

A Sleepiness and daytime function

• Epworth Sleepiness Scale: pooled reduction of 8.7 points across 31 studies (Walker et al., 2025); individual 
series show falls from a mean of 12.1-13.3 to 4.9-6.0 at 6 to 12 months (Boyd et al., 2015 and 2018).

• Neurocognitive performance (psychomotor vigilance testing) improves alongside symptom scores at 
approximately 6 months (Boyd et al., 2018).

B Quality of life, short and long term

• Functional Outcomes of Sleep Questionnaire (FOSQ): improves from 14.1 to 18.3 (p < 0.001) at 
approximately 6 months (Boyd et al., 2018, n=30).

• The same group's separate long-term cohort found FOSQ improvement is sustained at 6.6 years (12.6 to 
17.3, p < 0.05, n=30), alongside AHI 49 to 10.9 and diastolic BP 83.7 to 79.0 mmHg (Boyd et al., 2015).

Walker et al., Otolaryngol Head Neck Surg 2025;172:1142-1154; Boyd et al., J Oral Maxillofac Surg 2018;77:352-370; Boyd et al., J 
Clin Sleep Med 2015;11:699-708.
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H O W  L O N G  D O E S  I T  L AS T

Intermediate, long-term and very long-term outcomes

Three independent sub-cohorts by follow-up duration (n=120 total, Camacho et al. meta-analysis)

48.3 -> 8.4
Intermediate: 1-4 years (n=31)

events/hr

65.8 -> 7.7
Long-term: 4-8 years (n=54)

events/hr

53.2 -> 23.1
Very long-term: 8+ years (n=35)

events/hr; some attenuation of effect

Note: differing baseline AHI indicates these are distinct sub-cohorts, not a single cohort followed forward.

Young age at surgery predicts a durable cure

At 12.5 years (n=34), only 28% of the overall cohort met the strict long-term success criterion (AHI<10 with >=50% 

reduction from baseline). But in a favourable subgroup, age under 45, BMI under 25, baseline AHI under 45, SNB under 

75 degrees, retrobasilingual space under 8mm, and prior orthodontic preparation, the success rate was 100%, with no 

skeletal relapse observed. (Vigneron et al., 2017)

Camacho et al., Otolaryngol Head Neck Surg 2019;160:580-593; Vigneron et al., J Craniomaxillofac Surg 2017;45:183-191. Elevate Oral & Jaw Surgery



D O E S  B AS E L I N E  S E V E R I T Y  M AT T E R

Bigger drops in AHI, but lower cure rates, with worse 
disease

85.5%
Surgical success

AHI drop >50% and final <20/hr 

(n=455)

38.5%
Cure rate

Final AHI under 5/hr (n=455)

Individual patient data, 45 studies, n=518 (Zaghi et al., JAMA 

Otolaryngol Head Neck Surg 2016)
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Zaghi et al., JAMA Otolaryngol Head Neck Surg 2016;142:58-66. Preoperative AHI <60/hr most strongly predicted surgical cure. Elevate Oral & Jaw Surgery



W H AT  H AP P E N S  T O  T H E  B O N E  AN D  J O I N T

Skeletal stability and the TMJ at 5 years

-0.43mm
Horizontal relapse at pogonion

Mean absolute relapse 1.65mm at 5 years 

(n=50)

9.9% / 8.3%
Condylar volume loss, right/left

At 5 years, same 50-patient cohort

10%
Progressive condylar resorption

All female; mean 32% volume loss

• Strongest predictors of relapse: magnitude of mandibular advancement (the largest factor, 31% of variance), preoperative BMI,

mandibular plane angle, condylar neck inclination, and vertical surgical movement.

• Counterclockwise rotation of the proximal segment was linked to long-term relapse; occlusion stayed stable at 5 years and no patient 

needed reoperation. (Nielsen et al., 2025, three papers, n=50)

Worth flagging honestly

This shows more relapse than the earlier French cohort (Vigneron et al., "no skeletal relapse") reported. Different cohorts and techniques, 

but the more detailed 3D data suggests relapse, especially in young women, is a genuine long-term consideration.

Nielsen et al., Int J Oral Maxillofac Surg 2025;54:617-623; Br J Oral Maxillofac Surg 2025;63:739-746; J Oral Maxillofac Surg 
2025;84:306-320.
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V I R T U AL  S U R G I C AL  P L AN N I N G

Accuracy: planned versus 12mo post-operative position

Krish's own case series: computer-guided virtual surgical planning vs achieved post-operative position (CBCT-verified). Elevate Oral & Jaw Surgery



C O M P AR AT I V E  E F F E C T I V E N E S S

MMA versus CPAP, and the compliance question

34.1%
CPAP non-adherence rate

Pooled across 82 studies and 20 years of data. No 

meaningful improvement over that period despite 

repeated behavioural interventions, calling into 

question how much real world benefit CPAP delivers 

outside the clinic.

The single existing RCT (Vicini et al.) found MMA 

produces improvements comparable to CPAP under trial 

conditions.

A 2026 narrative synthesis positions MMA as achieving 

“the largest and most durable reductions in OSA 

severity...efficacy comparable to CPAP and superior to 

other surgical modalities in appropriate skeletal 

phenotypes.”

The clinical case for MMA is not necessarily superior 

peak efficacy. It is that MMA requires no ongoing 

compliance once healed, removing the single biggest 

limitation of CPAP in everyday practice.

Vicini et al., Am J Otolaryngol 2010;31:14-20; Rotenberg et al., J Otolaryngol Head Neck Surg 2016;45:43; Redondo et al., 
Pathophysiology 2026;33(1).
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H O W  D O E S  M M A C O M P AR E  T O  O T H E R  S U R G E R Y

MMA versus palate and tongue base procedures

MMA

42-46/hr

Pooled AHI/RDI reduction

Durability holds up well: still 

meaningfully reduced (23.1/hr from a 

baseline of 53.2) even beyond 8 years. 

Considered the most durable surgical 

option in appropriate skeletal 

phenotypes, and comparable in efficacy 

to CPAP under trial conditions.

Walker 2025; Camacho 2019

UPPP

67.3% -> 44.4%
Surgical response, short vs long 

term

AHI reduction of 46.1% short term, but 

response drops from 67.3% (3-12 

months) to 44.35% by >34 months.

He et al. 2019

Tongue base (TORS)

-24.3/hr

Pooled AHI reduction

Success rate 69% (1693 patients 

pooled); ESS improves by 7.9 points. 

Long-term durability less well 

characterised.

Lechien et al. 2021

Walker et al. 2025; Camacho et al. 2019; He et al., Otolaryngol Head Neck Surg 2019;161:401-411; Lechien et al., Head Neck 
2021;43:2216-2239.
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A D I F F E R E N T  P H E N O T Y P E

Maxillary expansion (DOME / SARME) in adults

These address transverse maxillary deficiency, a narrow, high-arched palate, rather than the anteroposterior retrusion MMA 

corrects. They generally suit a different, often younger, patient with milder OSA.

DOME

Distraction osteogenesis maxillary expansion

n=20, mean age 29.6yr (Stanford). AHI 17.8 to 7.8/hr 

(p<0.001); lowest SpO2 88.2% to 90.9%. Reduces nasal 

airflow velocity and downstream pharyngeal pressure.

Iwasaki et al., Sleep Breath 2020;24:287-296

SARME

Surgically assisted rapid maxillary expansion

n=16, mean age 40.2yr. RDI 35.4 to 16.0/hr (-54.6%); AHI 

33.2 to 14.5/hr (-56.2%); ESS 12.5 to 7.2 (all p<=0.001).

Vinha et al., Sleep Breath 2016;20:501-508

The hard part: patient selection and finishing

In practice, the right candidate is genuinely hard to find, a narrow maxilla only, with no anteroposterior deficiency. Widening also creates a 

new occlusal mismatch, so patients still need orthodontics afterward: they can breathe, but can't bite properly, until that finishing is done.

Iwasaki et al., Sleep Breath 2020;24:287-296; Vinha et al., Sleep Breath 2016;20:501-508. Elevate Oral & Jaw Surgery



F AC I AL  P R O F I L E  AN D  P AT I E N T  S AT I S F AC T I O N

Aesthetic outcomes, and jaw surgery for looks alone

90%
Esthetic scores improved

19 of 21 patients; 95% of evaluators rated 

positive or neutral (Curran et al. 2022)

93%
Patients satisfied

14 of 15 patients; postop profile preferred by 

85% of evaluator panels (Cohen-Levy et al. 

2013)

92%
The “reverse face-lift”

Facial rejuvenation from midface/lower face soft 

tissue advancement (Laganà et al. 2023, n=25)

Go to an experienced surgeon

Facial harmony is planning dependent. I've seen patients end up looking like a different ethnicity when advancement vectors aren't 

adapted to the individual, particular care is needed in Asian and Afro-Caribbean patients.

The reverse risk: cosmetic jaw surgery causing OSA

Mandibular setback for cosmetic reasons alone narrows the airway. New OSA occurs in 8.6% of isolated setbacks, rising to 19.2% 

combined with Le Fort I impaction (Wei et al. 2024).

Curran et al. 2022;80:174-184; Cohen-Levy et al. 2013;11:71-92; Laganà et al., J Craniofac Surg 2023;34:1760-1765; Wei et al. 
2024;52:503-513.
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B E Y O N D  T H E  A I R W AY

Physiological and cardiometabolic outcomes

83 -> 79.7
Mean diastolic BP, mmHg

p = 0.025, ~6 months (Boyd et al. 2018); a 

separate cohort held to 79.0 at 6.6 years (Boyd 

et al. 2015)

-4.1 mmHg
Nocturnal systolic BP, 6 months

Skeletal surgery (incl. MMA) outperformed soft 

tissue surgery (-0.1 mmHg) (Tangutur et al. 

2024)

Improved
Neurocognitive performance

Psychomotor vigilance testing improved 

alongside symptom scores, ~6 months (Boyd et 

al. 2018)

The evidence gap that still matters

Blood pressure and inflammatory markers are moving in the right direction, but hard cardiovascular endpoints, 

myocardial infarction, stroke and all-cause mortality, are not yet systematically reported for MMA. This mirrors a gap 

across OSA surgical literature generally, not one unique to this procedure.

Boyd et al., J Oral Maxillofac Surg 2018;77:352-370; Boyd et al., J Clin Sleep Med 2015;11:699-708; Tangutur et al., Otolaryngol
Head Neck Surg 2024;171:286-294.
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S AF E T Y  P R O F I L E

Complications: what's expected versus what's real

83.4%
Early facial numbness

Expected and transient, from local anaesthetic 

effect and nerve stretch during SSRO

32.7%
Persistent beyond 1 year

This is the figure that meets the clinical definition 

of a complication

22.0%
Hardware removal

Across a pooled series of 1597 patients

• Numbness keeps improving well beyond 1 year: at 12.7 years, 85% of patients reported minimal to no perioral neurosensory 

deficit and minimal to no difficulty with oral function (Cillo et al., 2019, n=27).

• No mortality and no severe airway obstruction reported across the largest pooled series to date; standard perioperative airway 

vigilance still applies.

• Longer term considerations, relapse and condylar resorption, warrant careful patient selection and follow-up, particularly in 

younger patients still growing.

Walker et al., Otolaryngol Head Neck Surg 2025;172:1142-1154 (31 studies, n=1597); Cillo et al., J Oral Maxillofac Surg 
2019;78:255-260.
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C L I N I C AL  T AK E - H O M E

Where MMA sits in current practice

1
Effective and durable Consistent, clinically meaningful improvement across AHI, ODI, ESS, FOSQ 

and blood pressure, sustained beyond 10 years in the right patient.

2
Compliance independent Unlike CPAP, benefit does not depend on nightly adherence once the patient 

has healed.

3
Who the data says is the 

ideal patient

Age under 45, BMI under 25, baseline AHI under 45, SNB under 75 degrees, 

retrobasilingual space under 8mm, and prior orthodontic preparation: this 

profile achieved 100% long-term success at 12.5 years versus 28% overall 

(Vigneron et al.).

4
Where the evidence still 

needs to grow

Hard cardiovascular endpoints, N3 sleep architecture, standardised 

complication reporting, and outcomes outside Western cohorts.
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