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ABSTRACT

Obstructive sleep apnea is an incredibly complex medical disorder to treat because of its prevalence,
severe effect on quality of life, academic and professional performance, and implications for increased
risk of accidents, comorbidities, and death. Recent study has shed light on a variety of
pathophysiological features and clinical traits. This study lends credence to the notion that every
patient need individualized therapy based on their unique presentation of clinical symptoms and the
underlying aetiology of their condition. Many people who suffer from sleep apnea are sceptical that
maxillomandibular advancement may help their airway. Scientific studies have shown that
maxillomandibular advancement surgery improves breathing by making the airway bigger (as
evaluated by the Epworth sleepiness scale and oximetric indicators).
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INTRODUCTION

Between 9 and 38 percent of the population
suffers from obstructive sleep apnea (OSA), a
respiratory illness that manifests mostly during
sleep [1,2]. Studies have shown a correlation
between  obstructive sleep apnea and
cardiovascular disease and stroke. Moderate to
severe OSA is best treated with continuous
positive airway pressure (CPAP), however
patients have a range of choices, including non-
invasive and invasive treatments, to select from
[3,4].

When treating moderate to severe instances of
OSA [5, 6], surgery may be a possibility because
of the collapse of many layers of the upper

airway. For this reason, “maxillomandibular
advancement (MMA) has been considered as a
treatment option for some time now [6]. The
maxilla is advanced using a Le Fort | osteotomy,
and the mandible is advanced using bilateral
sagittal split osteotomies, in maxillo-mandibular
advancement” (MMA) [6, 7]. This is because the
velo-orohypopharyngeal airway is enlarged and
the risk of upper airway collapse is decreased due
to the increased strain in the pharyngeal soft
tissues and the skeletal structure related to the
pharyngeal soft tissues that occurs during mixed
martial arts (MMA). Instead of a tracheostomy,
MMA “is the treatment of choice for moderate to
severe OSA.
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Electrical stimulation of hypoglossal nerve
branches, which innervate muscles necessary for
tongue protrusion and maintaining the upper
airway patent during sleep, is one of the newest
therapies for sleep apnea (HNS). Inspire Medical
Systems (Maple Grove, Minnesota),” GenioTM
(Nyxoah SA, Mont-Saint-Guibert, Belgium), and
Aura6000 Targeted Hypoglossal
Neurostimulation System are the three systems
now available for HNS treatment [7]. (LivaNova
PLC,; London, United Kingdom). After receiving
FDA clearance [8,] the Inspire UAS system
rapidly established itself as the gold standard in
the medical field. For the last decade, research
has shown that UAS is an effective treatment for
moderate to severe OSA [9].

REVIEW OF LITERATURE
Patients who are good candidates for MMA have
moderate to severe OSA or mild OSA in addition
to a dentofacial deformity. Patients that are given
UAS typically exhibit following traits: If used in
combination with UAS treatment, MMA may be
beneficial for patients with moderate to severe
OSA (AHI 15-65 with 65 events/h, CCCp on
DISE). Clinical studies directly comparing MMA
and UAS are few, despite the fact that both have
been shown to be efficacious and safe for patients

[a].

Obesity is a major risk factor for OSA. Seventy
percent of persons with OSA are overweight or
obese [10]. People who have a body mass index
(BMI) of 40 or above are at an increased risk for
developing obstructive sleep apnea [11]. Obese
people are more likely to have severe cases of
OSA than” those of normal weight. The risk of
suffocation during sleep is increased by the
presence of fat around the windpipe. People with
central obesity are at increased risk for upper
airway collapse during sleep because of their
reduced lung capacity and tracheal traction
pressures. It was only recently discovered that the
genioglossus muscle may accumulate adipose
tissue. Epidemiological data suggests that people
with moderate OSA who are overweight may
benefit from making lifestyle changes that result
in a lower body mass index. In a clinical cohort
research, the fat-blocker empagliflozin, the GLP-
1 agonist liraglutide, the diabetes therapy
metformin, and the pharmaceutical combination
of the three all performed better than the placebo
“(an inhibitor of the sodium-glucose co-
transporter 2”) [12,13]. Phentermine and

Topiramate's  active  components  caused
participants to lose an average of 10.2 pounds,
whereas the placebo group lost an average of just
4.3 pounds. With liraglutide, you may lose an
extra 5.7% of your body weight (or 12.2% fewer
AHI incidences daily) as opposed to losing only
1.6% of your body weight with the placebo (or a
reduction in AHI of 31.5 eventshl versus 16.6
eventshl) Despite their enhanced development
[14,15], the effects of additional GLP1 agonists
on OSA have not been adequately investigated.
There has been a recent uptick in the number of
individuals considering bariatric surgery as a
permanent solution to their obesity. Weight
reduction surgery (also known as bariatric
surgery) is performed to help patients achieve
better metabolic health by modifying their
digestive tract, satiety hormones, and calorie
intake. Surgery for weight reduction employs
both restrictive (with a gastric band or gastric
balloon) and malabsorptive (using the Scopinaro
procedure) techniques (Roux-en-Y gastric
bypass). While gastric bypass is more effective
than gastric banding and gastroplasty, it also has
a higher risk of complications. If the patient is
feeling discomfort, they may be more receptive
to surgical intervention despite the dangers.
Possible contributors to variance include age,
occupation, illness severity, and the existence of
comorbidities. Sixty percent of those who are
overweight and have OSA may get a full
resolution of their symptoms. Between the six-
and twelve-month periods after bariatric surgery,
most patients experience a weight loss plateau
[16]. Even if your weight is normal, OSA may
still return at any time. You need to show resolve
and perseverance in your follow-up actions if you
want to achieve your goals. Worldwide, several
medical groups have spoken out in favour of
gastric bypass surgery “for the treatment of
obstructive sleep apnea (OSA) in morbidly obese
individuals. Included in this group are the
European Respiratory Society (ERS) and the
American Thoracic Society (ATS”) (ATS). An
active lifestyle and a diet high in nutrient-dense
foods are especially important in this context.
This study suggests that eating in the evening or
at night may have serious consequences on one's
physical appearance. Although this hasn't been
looked at just yet, it might lead to some very
exciting new OSA studies.

To perform any surgical therapy for OSA, the
velopharyngeal tube must be enlarged. On the
basis of its physiological significance, it was

J Popul Ther Clin Pharmacol Vol 30(16):e215-e220; 06 June 2023
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2021 Muslim OT et al.

e216



Long Term Airway Stability In Obstructive Sleep Apnea Patients After Maxillomandibular Advancements

decided that the volume of the upper airway
following MMA should be evaluated in three
dimensions, in the axial plane, perpendicular to
the UA [17]. Based on our research, we
determined that teleradiography would not be
useful in this situation. CBCT is often used to
inspect the UA because of its high precision,
mobility, and low radiation doses. The patient's
position (sitting vs. lying down) during imaging
is critical for an accurate assessment of UA
enlargement. Therefore, the researchers did a
separate multi-dimensional analysis of UA data
for each activity. Only in the trial by Hernandez-
Alfaro et al[18] did patients sit up straight,
breathe regularly, have their tongues hanging
free, and have their jaws in a neutral posture
while biting on a wax bite wafer.

No one, however, could agree on the optimal
position for the head during a tomographic
examination. The employment of a mirror or
laser light to shield NHP during scanning has
been met with overwhelming scientific approval.
In their respective works, Hernandez-Alfaro et al.
[18] and Hsieh et al. [19] used the Frankfort
plane. Zinser et al. [20] also highlighted the
significance of keeping the jaw and lips relaxed,
not swallowing, positioning the tongue over the
incisors, and stopping momentarily after each
breath. Patients were told to stop breathing for a
certain amount of time once their CT scans were
finished. Central occlusion is defined by a
horizontal Frankfort plane, the lack of
swallowing action, and the closing of the lips at
the end of expiration, as found by Hsieh et al.
[19]. Only Faria et al. [21] have used MR to
evaluate UA in a fully awake patient. We worried
that the extended scanning time of this
experiment compared to the others might
introduce bias into the data and thus chose to
exclude it from the quantitative synthesis.

Hernandez-Alfaro et al. [18] took tomographic
images at rates ranging from 7 to 15 frames per
second. These costs weren't taken into
consideration in the prior studies. Scientists have
recorded the expanding size of UAs in a wide
range of measures, such as millilitres,
percentages, cubic centimetres, and millimetres.
However, Schendel et al. [22] discovered that the
hyoid is the smallest of the barriers utilised to
define the airway. Butterfield et al. [23] and
Ronchi et al. [24] both decided to use the tip of
the epiglottis as their dividing line. The health of
the subjects was measured using the Epworth

Sleepiness Scale (ESS) (ESS). The patient will
be given a battery of questions designed to help
determine the frequency with which they
experience sleepiness. An significant decrease in
such a likelihood was shown to exist statistically
(p 0.001). We were unable to identify the source
of the internal variability in Epworth's sleepy
scale.

Many persons who suffer from OSA also have
retrognathia, often known as Class |l
malocclusion, an incorrect jaw position. The
mandible sticks out in front of the maxilla when
this  happens. During maxillomandibular
advancement surgery, the maxilla is usually
brought forward as far as it can go before the
mandible is brought into occlusion. Several
studies [21-23] have examined the efficacy of
advancement surgery in combination with
counterclockwise maxillary rotation. (CCW).

It has been established that in patients without
OSA, advancement of the maxilla enlarges the
nasal and hypopharyngeal airways. When the
maxilla is moved forward, nasal airflow is less
impeded. Collapse of the pharynx is often blamed
on increased nasal resistance. The maxillary
bone's level of development must be taken into
consideration. Wagner and coworkers [25]
observed that a UPPP (phase-l procedure) was
done in the majority of instances (66%) where
surgical failure occurred in MMA by reviewing
the reasons of surgical failure. If a patient has
been diagnosed with OSA by cephalometric
examination, some doctors feel that MMA should
be the first line of therapy, “with UPPP (and other
soft-tissue surgeries) reserved for patients who
continue to have issues after trying MMA. The
American Sleep Disorders Association was
unable to reach a judgement about the relative
efficacy of staged (UPPP followed by MMA)
versus primary MMA therapy for OSA due to a
lack of preoperative patient and treatment”
variables being supplied. Those that need a
staggered treatment plan often have more severe
illnesses and are bigger in stature. With a greater
AHI at the time the MMA was passed, more
surgeries may have been performed. However,
individuals who had had phase-1 surgery prior to
MMA had a much reduced surgical cure rate
(45% vs. 25%; p 0.002). Itis unclear whether this
implies that phase-I surgery will always impact
the outcome of subsequent MMA or if the
relationship is confounded by other patient and
treatment characteristics. More research is
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required to identify which patients and which
clinical parameters may be employed pre-
operatively to decide if a phased MMA surgical
strategy is preferable than a primary one. The
ability to respond to oral appliance-assisted
mandibular realignment, as indicated by a 50%
reduction in AHI [26], may be a predictor of
success with MMA. However, this directed
notion has to be verified by further MMA
research. Patient preferences (recovery time,
prolonged facial paresthesia, and malocclusion,
for example) are just as important as the
surgeon's opinion and the pharynx's preoperative
status. Le Fortone segmental osteotomy is safe
for individuals without obstructive sleep apnea
because of the low risk of ischemic necrosis. The
bulk of the significant adverse events linked to
MMA were cardiovascular in nature, however
the risk was increased by 1% overall. People with
MMA and OSA tend to be older and sicker than
those with other sleep disorders, which might
account for this (by 44.4%). Airway obstruction
following MMA  necessitates  specialist
postoperative treatment for patients with
obstructive sleep apnea and a body mass index of
30 or more, including assessment with
nasopharyngo-laryngoscopy [27]. There is no
link between the degree of forward mandibular
movement and the risk of complications after jaw
surgery. Hendler et al. tracked seven people with
OSA for 12-36 months after MMA and found
that none of them had a clinically significant
recurrence. Inferior alveolar nerve neurosensory
deficits were responsible for the widespread
prevalence of facial paresthesia among MMA
users (affecting one hundred percent of patients).
Over eighty-six percent of those who had surgery
for paresthesia reported either a significant
improvement in their symptoms or a full
remission of their ailment after a year. Long-term
facial paresthesia was linked to age in those
without OSA, but not to the degree of mandibular
advancement [28].

When treating moderate to severe OSA with
CPAP fails, patients should consider both MMA
and UAS. When compared to other therapies for
OSA, MMA has been demonstrated to be more
beneficial. Patients undergoing MMA surgery for
OSA must be thoroughly followed by medical
professionals in the ICU for at least 24 hours.

In order to treat OSA with accuracy in modern
medicine, it is necessary to examine a number of
risk factors that are interconnected. Treatment

plans for obstructive sleep apnea (OSA) must be
continuously improved in light of new scientific
discoveries, in which medical treatment is
supplemented with attention to the patients'
whole well-being rather than just their health.
Thus, it is possible that treating OSA with a
single therapy or a combination of therapies will
be effective. It is essential to enlist the help of
several specialists when addressing a situation of
this clinical complexity. [29-33]

CONCLUSION
The conventional focus on PAP alone must be
replaced with new approaches to individuals in
light of our significant breakthroughs in
understanding  pathophysiology and  the
heterogeneity of clinical presentations. More
study is required to ascertain the incidence of
various phenotypes, the effectiveness of non-
CPAP therapy, and the consequences of
combining diverse techniques. Recognizing the
characteristics in a clinical setting remains
challenging to this day. This interesting new
research suggests that collapse of the upper
airway, muscular reactivity, and basic features of
breathing and sleep control may all be treated
alone or in tandem. MMA seems to be not only
very effective, but also totally risk-free when it
comes to treating OSA. Reliable analysis of
clinical outcomes is needed to evaluate if MMA
is beneficial for people with OSA in longitudinal
cohort studies (such as quality of life, patient
satisfaction, morbidity, and death). The
conventional focus on PAP alone must be
replaced with new approaches to individuals in
light of our significant breakthroughs in
understanding  pathophysiology and  the
heterogeneity of clinical presentations. More
study is required to ascertain the incidence of
various phenotypes, the effectiveness of non-
CPAP therapy, and the consequences of
combining diverse techniques. Recognizing the
characteristics in a clinical setting remains
challenging to this day. This interesting new
research suggests that collapse of the upper
airway, muscular reactivity, and basic features of
breathing and sleep control may all be treated
alone or in tandem. MMA seems to be not only
very effective, but also totally risk-free when it
comes to treating OSA. Reliable analysis of
clinical outcomes is needed to evaluate if MMA
is beneficial for people with OSA in longitudinal

J Popul Ther Clin Pharmacol Vol 30(16):e215-e220; 06 June 2023
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2021 Muslim OT et al.

e218



Long Term Airway Stability In Obstructive Sleep Apnea Patients After Maxillomandibular Advancements

cohort studies (such as quality of life, patient
satisfaction, morbidity, and death).
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