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DEFORMITA’ CRANIO-MAXILLO-FACCIALI E OSAS
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DEFORMITA’ CRANIO-MAXILLO-FACCIALI E OSAS
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DEFORMITA’' CRANIO-MAXILLO-FACCIALI E OSAS

Eccessivo Sviluppo di lingua e palato molle
(rispetto al volume scheletrico)

Discrepanza fra contenitore e contenuto

Conclu

Esito
Monitoraggio cardiorespiratorio complei
Tempo di registrazione di circa 7 org

}quno

40,9% trascorse in posiX

Si segnalano numerosi eventi re:
Indice di apnea/ipopnea di grado
protettiva.

Grave compromissione della satur$
eventi apnoici.

SpO2 media: 92% Media della desaturaiZ®

fori notturni, prevalentemente apnee

e (AHla di 52,6 eventi/ora). Non pre] a iZi Posizi non supina

ossiemoglobinica notturna g presenza di ioni fasiche in corr delgi

feriore a 90%: 28,2% Indice di desatuaizione ODI: 52,8 eventi/ora.

Diagnosi
Conclusione: sindrome delle apnee del sonno di grado grave, grave compromissi della i i inica notti

Commenti

Proseguire percorso per valutare a di intervento chil per correzione delle apnee.

Il medico specialista
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Effect of Maxillomandibular Advancement on Morphology of
Velopharyngeal Space
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FLUID DYNAMIC ANALYSIS
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Computational fluid dynamics airway modeling before maxillomandibular advancement: velocity of airflow is
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[Maxillomandibular Advancement for OSA: A 25-year
perspective]
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AHI medio pre-operatorio 58 £ 22 eventi/ora
Tasso di successo (AHI < 20) 85,5% (389/455)
Tasso di cura (AHI < 5) 38,5% (175/455)
Successo nei casi RDI elevato 64,7%

Cura nei casi RDI elevato 19,1%
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FATTORI PROGNOSTICI

GIOVANE ETA’ PAZIENTE
INDICE MASSA CORPOREA
GRAVITA' AHI
ENTITA' AVANZAMENTO MASCELLARE
MALATTIE CARDIOVASCOLARI
SEDE OSTRUZIONE( OROFARINGE vs IPOFARINGE)
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VIRTUAL PLANNING e MMA

« Studio delle vie aeree e identificazione
della sede dell’ostruzione

* Precisione nella misurazione
avanzamento maxillo-mandibolare

- Trattamento tessuti molli (Mylavarapu
2016) vs espansicilzfl g;:heletrica (Resnik

- Evitare possibili complicanze ( lesioni
radici dentali, nervo alveolare ecc..)
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Surgical Plan: BSSO and LeFort-l osteotomy
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’ PROPLAN CMF® Case ID: ME16-CIX-SAQ

Case Report Version: 1.0
6 of 16

Surgical Plan: Intermediate position (Mandible movement first)

Mandatory
in case of
maxillo-
mandibular
counter
clock wise
rotation
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Surgical Plan: Maxilla movement overview
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Surgical Plan: Proximal segment overview
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Polygraphy Report

Unknown Institution
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Lights Off Clock Tirme: 05/0377015 73.30
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Patient Information
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-l BMI: 79,1
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Position
Supeng Time: 52,0  rmntes 11,2 %
Mo Supine Tirse: 4146  minules BEA %
Upright Teene: 27 et 0,8 %
Mot Time: 8,7 minutes 21 %
Dxygen Saburation
Awerage Coopgen Saturatcn: U8 %
Cooygen Desathuration Events (00 a5 10,9/ h
Smoring
Smone Time: 00 minutes 0,0 %
Murriber of Snoring Episcdes: 0
Plathysauograms
Antoromic Arousal ] oo/ h
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ROTAZIONE ANTIORARIA DELLA

oLi & Riley 2013 +48% volume retro-
linguale con CCW vs MMA neutra.

eGiralt-Hernando 2019 correlazione
diretta CCW < aumento volume vie
aeree.

eZaghi 2016 success rate ~85%, cure
~38% con CCW incluso nel piano.

MANDIBOLA

irway 0.4 mm-
Minimum Axial Area = 402.9 mm?

Airway Area = 905.5 mm?
Minimum Axial Area=97.2 mm?

Fig. 2. Anatomic limits used in this analysis to determine volume (VOL), surface area (SA), and minimum axial area (MAA) (preoperative

and postoperative).
v
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Three-dimensional evaluation of superior airway space after orthognathic surgery with counterclockwise
rotation and advancement of the maxillomandibular complex in Class Il patients.
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Impact of counterclockwise rotation of the occlusal plane

on the mandibular advancement, pharynx morphology,

and polysomnography results in maxillomandibular advancement
surgery for the treatment of obstructive sleep apnea patients
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Entita dell’avanzamento maxillo-mandibolare
e efficacia nel trattamento dell’'OSAS

L'efficacia della MMA é proporzionale all’entita dell'avanzamento e al guadagno
volumetrico faringeo.

Avanzamento Maxillo- | Riduzione AHI media Successo (>50% “Cura” (AHI <5)
Mandibolare riduzione AHI)

<6 mm 30-40% <50% <10%
6-9 mm 60-75% 65-75% 25-35%
210 mm 80-90% 85-95% 40-50%

Avanzamento ottimale: 10—-12 mm
Rotazione counterclockwise incrementa il volume faringeo del 20—-30%
Obiettivo: incremento PAS = 4—6 mm rispetto alla CBCT postoperatoria

Holty JE & Guilleminault C., Sleep 2010 (metanalisi)
Zaghi S et al., J Oral Maxillofac Surg 2016
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Review > Cureus. 2023 Feb 28;15(2):e35568. doi: 10.7759/cureus.35568.
eCollection 2023 Feb.

Satisfaction With Facial Aesthetic Appearance
Following Maxillomandibular Advancement (MMA)
for Obstructive Sleep Apnea (OSA): A Meta-Analysis

Basem T Jamal ', Elaf A Ibrahim 2
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RDI pre-op =57
RDI post-op =8




Journal of Cranio-Maxillofacial Surgery
Volume 49, Issue 1, January 2021, Pages 1-8

ELSEVIER

Accuracy of splint vs splintless technique for
virtually planned orthognathic surgery: A
voxel-based three-dimensional analysis

Lorena Karanxha @ & =i, Diego Rossi b, Ryo Hamanaka © d, Aldo Bruno Gianni © b, Alessandro Baj

b Won Moon ¢, Massimo Del Fabbro @ ¢ 1, Michele Romano "1

OSAS
Splintless




AHI 36

Supine AHI 52



Custom made plate

Cutting guide

Final splint




Preoperative Pitch = 12.6° Planned Pitch = 3.1°
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Guide Design

Pre-drilling
cylinder with Fixation
angulation pgle
control




Implant Design




Conclusions Overall, the customized fixation plate system is more accurate than
the intermediate CAD/CAM splint for transferring the virtual plan into the operation
room

PROSPECTIVE STUDY 16 PATIENTS Journal of Cranio-Maxillo-Facial Surgery 49 (2021) 1-8






Valutazione di SpO2/pulsazioni Rilevazioni Distribuzione SpO2
Indice di desaturazione ODI [Per ora] 6 %, Ora di valutazione
N. di desaturazioni [n] 41 0T S 0% 0% 0% 0% 0% 0% § 0% § °0%
N. di desaturazioni < 90%: [n] N | a5t o
[Tempo totale [Min] 21:15]
Durata media per ora [Min Per ora] 3:08| | 40
Desaturazione minore [%] (05:20:56) 80 35
Desaturazione piu lunga [Min] (03:20:59) 1:35] 30,
Durata media [Sec] 31
Desaturazione media [%] 92 25
[Saturazione media [%] a5 20
[Saturazione max [%] (23-2550) 100
[Saturazione min [%] (23:18-17) 51 15
@0 [%] 1) 10
Pulsazioni min (05:10:18) [1/min] 22 -
Pulsazioni max (00:50:05) [1/min] 102 J
Pulsazioni medie [1/min] 5335
ariazioni pulsazioni [n] 264 50 55 60 65 70 75 80 85 90 95 100
Indice variazione pulsazioni [Per ora] 36,4 Sp02 [%]

3.) Valutazione relativa alla posizione

Posizione In piedi Sulla destra Supino Sulla sinistra  Prono
ITempo 24:35 Min 2:20 Min 7:03:43 Ore 8:06 Min 12 Sec 7:38:56 Ore
(Tempo reale specifico) (5 %) (1%) (92 %) (2 %) (0 %) (100 %)
RDT 1:12 Min 0 Sec 11:04 Min 0 Sec 0 Sec 12:16 Min
IApnee [n] 1 0 3 0 0 4
(Apnee%]) (25 %) (0%) (75 %) (0%) (0%) (100 %)
|Apnea centrale [n] 0 0 0 0 0 a
IApnea ostruttiva [n] 1 0 3 0 0 4
\Apnea mista [n] 0 0 0 0 0 0
Ipopnea [n] 3 0 19 0 0 22
IAHI (rel. a tempo pos.) 10 0 3 0 0 -
IAHI (rel. a tempo tot.) 1 0 3 0 0 4
CSR [n] 0 0 0 0 0 0
Desaturazione [n] 4 0 35 2 0 41
ksl ristian, Dota d rescha 2103191, Iniza 2241208, 0D Obil(relZsltempo/pos) 10 O 2 i 0 =
ODI (rel. a tempo tot.) 1 0 5 0 0 6
Russamento [n] 0 0 1 0 0 1
Sl (rel. a tempo pos.) 0 0 0 0 0 -
Sl (rel. a tempo tot ) 0 0 0 0 0 ]
PLM+LM [n] 0 0 0 0 0 0
0 0 0 0 0 0

PLMI+LMI (rel. a tempo tot )
AHI supino: AHI non supino 3: 0

bimascellare. su ndicazione del Curante Chirurgo Maxllo Facle.

Esame esequite n condzion basali; tempo di registrazions suficients. ] 4

5 segnalano isaiati event respiratori nottumi, prevalentements ipopnee, con indice di apneaipopnea d grado fieve (3| | | |

eventilora) in assenza di compromissione della safurazione ossiemoglobinica notiuma (DI & evenfiora, SPol media | .o | | 1%

B5%; nadr 51 “idato di verosamile nalura anefatude], | o L' %
ox T T T

Tmm m- |m Mla ma— In piedi Sulla dest Supino Sulla sini Prono

SIG. ALCISI CRISTIAN, 27 anni, fumatore attivo.
Anamnesi farmacologica e patologica mute.
Esame eseguito per controllo in nota sindrome delle apnee notturne a distanza di 5 mesi di intervento di avanzamento

Marco Mantero
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Maxillomandibular Advancement for OSA: Serious
Complications and Failures

Kasey Li 1, Christian Guilleminault 2

Affiliations + expand
PMID: 36704949 DOI: 10.1684/orthodfr.2022.88

Abstract

Objective: The focus of this report was to analyze patients who presented for second opinion due
to complications and failure following maxillomandibular advancement (MMA) performed
elsewhere.

Materials and methods: During a five-year period, 16 patients presented with complications and/
or failure of MMA. The indication for treatment was obstructive sleep apnea (OSA). Analysis of
treatment records including plane radiography and/or cone beam computed tomography (CBCT),
progress photographs and clinical examination were performed.

Results: Complete clinical and imaging records were available in all patients for analysis. Thirteen
patients were surgical failures with advancement ranging from -4 to 5 mm. Five of the 13 patients
had limited advancement at the initial surgery, and eight patients had hardware failure that required
removal with resultant retrodisplacement of the mandible. Due to complications occurring in 11
patients, additional surgery ranging from two to six additional procedures after the initial operation
was required. The complications included hardware failure (ten patients) that led to bone segment
displacement (eight patients), non-union of the maxilla (two patients), non-union of the mandible
(eight patients), chronic facial and/or joint pain (five patients), facial nerve injury (two patients),
complete anesthesia of the lip/chin (five patients) and severe malocclusion (four patients).

Conclusions: Although MMA is typically a predictable operation with excellent outcomes, failure of
improvement and severe long-term sequelae from surgical complications are possible. Surgical

nnnnnnnnnnnnn +h miFFialanmt Alralatal adiiamanmannt Far Alriiimir mamvmirmama amd amaA Adalkla Alraladal Fluvndine ia

TRANSIENT HYPESTHESIA LOWER LIP 20-30%
INFECTIONS 5%
AIRWAY COMPROMISE PERSISTENCE 10%

MAJOR COMPLICATIONS REQUIRING
INTERVENTION <5%
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Maxillomandibular Advancement for
Persistent Obstructive Sleep Apnea After
Phase I Surgery in Patients Without
Maxillomandibular Deficiency

Kasey K. Li, DDS, MD; Robert W. Riley, DDS, MD; Nelson B. Powell, MD; Christian Guilleminault, MD

Objective: To assess the outcomes of maxilloman-
dibular advancement (MMA) for the treatment of per-
sistent sleep apnea 0SA) after

fective treatment for persistent OSA after phase I sur-
gory i pationts who othsrwise do ot kxve maifc-

phase I reconstruction in patients who do not have
maxillomandibular deficiency. Methods: From Janu-

September 1998, 25 patients previously
treated with phase | reconstruction

e patient
extremely hlgh I-uﬂhrrmnn‘ previous concerns of
unfavorable postoperative facial esthetics and tem-

andibular joint dysfunction do not appear to be

plasty, genioglossus advancement, and/or hyoid sus-
pension) who did not have maxillary and mandibular
deficiencies underwent MMA for persistent OSA.
Variables examined include age, sex, body mass index
(BMI), respiratory disturbance index (RDI), lowest
oxygen saturation (LSAT), and cephalometric data. In
0, @ minimum of 6 months after surgery, ques-
tionnaires containing a 10-cm visual analogue scale
(0 = no change, 10 = drastic change) were mailed to
the patients. The questionnaire subjectively assessed
the patient’s perception of the facial appearance after
surgery, whether there was pain or discomfort of the
temporomandibular joint, the overall satisfaction
with the treatment outcomes, and whether the pa-
tient would recommend the operation to other pa-
tients. Resulfs: Nineteen (767%) questionnaires were
completed and returned by 15 men and 4 women. The

5.3 + 6.6 years and the mean BMI was
RDI improved from 63.6 =

3% 13,27 (o881 + 414 One patien
was defined as an incomplete responder (RDI >20).
One patient reported transient pain and discomfort
o the temporomandibular joint. Although ll of the
patients felt that there were changes in their facial
appearance after surgery, 18 of the 19 patients gave
cither a neutral or a favorable response to their fack

esthetic results. All of these patients were satisfied
with the overall outcomes and would recommend the
treatment to others. Conclusion: MMA is a highly ef-

“ Univerity Seop Disseders nad
‘Stanford, California,

Editor's Note: This Manuscript was acorpted for publication June 13,
2000,

Sed € to Kaney K. L, DDS, MD, 750 Welch Rowd,
Suite 317, Pa A, CA 54304, U5 E-mad: kney Wit

Laryngoscope 110 October 2000
1684

ords: sleep apnea syn.
drome, sleep-disordered breathing, obstructive sloep
apnea surgery, cephalometric, maxillomandibular
advancement.

Laryngoscope, 110:1684-1688, 2000

INTRODUCTION
The path r airway collapse in obstruc
tive sleep apnea syndrome (OSA) is complex and multi
factorial. Male sex, age, and obesity are major risk fac-
tors.? Certain craniofacial features identified by
cephalometric analysis have also been suggested as risk
factors.™” In the early 1980s several investigators re-
ported that mandibular deficiency contributed o the do
velopment of OSA."™ Since then, surgical advancement of
the mandible has been shown to relieve the airway ob.
struction in patients with mandibular deficiency.”* Rec-
ognizing that maxillary deficiency was also identified in
some OSA patients, the simultaneous advancement of the
maxilla and the mandible has been advocated in the man-
agement of OSA sinco the mid 1980s.' Although this
highly successful treatment modality has been repeatedly
validated,"* ' a significant number of patients with OSA
have been ineligible for maxillomandibular advancement
(MMA) because only approximately 40% of patients with
OSA have contributing “disproportionate” craniofacial
foatures such as maxillary or mandibular deficiency.'®
Furthermore, the potential of altering the normal facial
contour o creating temporomandibular joint dysfunction
was of concern in performing MMA on patients without
maxillary or mandibular deficiency.'®**
Over the past 15 years, MMA has been the second
phase of a two-phase airway reconstructive protocol for
the treatment of OSA at our center. Selected patients

U et al.: MaxSomandibular Advancement

Available online at www.sciencedirect.com

ScienceDirect

British Journal of Oral and Maxillofacial Surg
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We have demonstrated that patients with
persistent OSA after phase I surgery who did
not have maxillomandibular deficiency can be
successfully treated with MMA.

By using a patient-administered
questionnaire, we have also demonstrated
that the patient satisfaction is extremely high
in that 100% of the patients were satisfied
with the overall treatment outcomes and

would recommend the operation to others

Maxillomandibular advancement for the treatment of

obstructive sleep apnoea syndrome: a long-term follow-up Review > Cureus. 2023 Feb 28;15(2):e35568. doi: 10.7759/cureus.35568.
eCollection 2023 Feb.
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D. Rossi®
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Non-CPAP therapies in obstructive sleep
apnoea

W.J. Randerath*, J. Verbraecken*, S. Andreas, G. Bettega, A. Boudewyns,

E. Hamans, F. Jalbert, J.R. Paoli, B. Sanner, I. Smith, B.A. Stuck, L. Lacassagne,
M. Marklund, J.T. Maurer, J.L. Pepin, A. Valipour, T. Verse and |. Fietze,

the European Respiratory Society task force on non-CPAP therapies in

sleep apnoea

ABSTRACT: In view of the high p and the P of p with
sleep ap yndr (OSAS) lots of methods are offered which promise definitive

cures for or relevant improvement of OSAS.

This report summarises the efficacy of alternative treatment options in OSAS.

Ani inary European Resp y Society task force the scientifi e

g to the dards of evi based medici

Evidence supports the use of c in mild to moderate OSAS.
Maxill dibular y seems to be as effici as positive airway pr
(CPAP) in patients who refuse conservative Di is usefully applied
in or hypoplasia. There is atrend towards improvment after weight

reduction. Positional therapy is clearly inferior to CPAP and long-term compliance is poor. Drugs,
nasal dilators and apnoea triggered muscle stimulation cannot be recommended as effective

treatments of OSAS at the moment. Nasal surgery, tonsil tongue base
surgery, uvulopalatal flap, laser midline glossectomy, tongue and g

cannot be as single i L pillar
implants and hyoid suspension should only be in and p
benefits should be weighed against the risk of long-term side-effects. Multilevel surgery is only a

ivage pt dure for OSA pati
KEYWORDS: Mandibular < Y, surgery,
I sop yngoplasty, weight red

in the early 1980s by SULLIVAN et al. [1], patients suffer from local side-effects at the nose or

continuous positive airway pressure (CPAP)  face, or discomfort due to the mask. Moreover,
and the more recent developments of automatic ~ CPAP does not allow for a permanent resolution of
positiveairway pressure and bilevel therapy have  respiratory disturbances during sleep, but only
become the standard treatment of obstructive  suppresses them while using the devices. There-
sleep apnoea syndrome (OSAS) [1]. Positive  fore, many patients look for more comfortable or
airway pressure has proven to improve symp-  curative treatment options. Both conservative and
toms, normalise the risk of traffic and workplace  surgical altemative thempeutic approaches have
accidents, and reduce the elevated sympathetic  been described. However, thereis a need to discuss
activity and risk for cardiovascular morbidities, the sdentific evidence for these therapies.
especially arterial hypertension. Most recently, it
has been shown that CPAP normalises mortality ~ Thus, the European Respiratory Society funded a
in patients with severe OSAS (2, 3]. task force with the aim of screening the scientific

S ince the first description of their applicaon  However, despite the efficacy of CPAP, many

This article has online supplementary material available from www erj.ersjournals.com
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COSTI

Maxillomandibular advancement (MMA) seems
to be as efficient as CPAP in patients
with OSA who refuse conservative

treatment, particularly in a young OSA

population without excessive body mass index
(BMI) or

recommended in this circumstance

other comorbidities, and is

The one-time cost of early MMA is

probably far less expensive than

multiple less successful surgeries or
lifetime use of CPAP



TAKE HOME MESSAGE

 MMA una chirurgia efficace per I'OSAS —
riduzione media dell’AHI dell’'85—90%0.

Il successo dipende da una corretta selezione
del paziente (pattern scheletrico, BMI, sede del
collasso, compliance).

+ L'entita dell’'avanzamento é cruciale —
maggiore avanzamento (=10 mm) correlato a
migliore outcome respiratorio.

- Virtual planning 3D e analisi cefalometrica
migliorano la predicibilita e la sicurezza
chirurgica.

- Complicanze generalmente lievi e gestibili: _
parestesie temporanee, edema, malocclusioni
minori.
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