
110  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 5 | Issue : 12  | December 2015 | ISSN - 2249-555XReseaRch PaPeR

Surgical Treatment of Obstructive Sleep Apnoea 
Hypopnoea Syndrome: Review

Mageet AO
Department of Orthodontics, HBM College of Dental Medicine, Mohammed Bin Rashid University of Medicine 

and Health Sciences, Dubai, UAE

Medical Science

Keywords Sleep apnoea, Hyoid bone suspension, geniotubercle advancement, bimaxillary surgery

ABSTRACT Obstructive Sleep Apnoea Hypopnoea Syndrome is a life threatening breathing disorder, caused by re-
peated upper airway occlusion during sleep. There are wide ranges of treatment procedures. This review article intends 
to facilitate the understanding of the non-surgical treatment of this disorder.

In the treatment of OSAHS, surgical approaches have been 
proposed for identified levels of obstruction. Medical ap-
proaches are more commonly used; but not all patients 
are able or willing to conform to medical treatment. This 
group may be candidates for surgical intervention directed 
at the anatomical regions involved. During assessment of 
the patient, a surgical option can be considered, particu-
larly in younger or middle-aged subjects, who may wish to 
avoid a period of attachment to CPAP or alternative medi-
cal devices.

Pre-surgical evaluation is important, in order to identify the 
type of anatomic abnormality present and the severity of 
the OSAHS. This will entail not only overnight polysom-
nography but also other investigations, such as cephalo-
metric analysis, sleep nasendoscopy and three-dimensional 
MRI. The American Sleep Disorders Association has pro-
duced recommendations for the use of surgical procedures 
in OSAHS. Desired treatment outcomes include resolution 
of the clinical signs and symptoms of OSAHS and normali-
sation of the apnoea / hypopnoea index and oxyhaemo-
globin saturation levels. Because of the complexity of air-
way narrowing or collapse during sleep, any one surgical 
procedure may not eradicate a patient’s sleep apnoea. A 
stepwise approach to the surgical management would be 
acceptable if the patient is advised at the onset of treat-
ment about the likelihood of the success of each proce-
dure and that multiple operations may be necessary. Once 
the surgical site has healed, follow-up evaluation, including 
an objective measure of respiration and quality of sleep, 
must be performed to ensure that the abnormalities noted 
in the original study have been corrected.

Figue 1. Surgical techniques for OSAHS

Historically, the first surgical modality employed for the 
management of OSAHS was the tracheostomy, which 
proved effective in bypassing the impaired pharyngeal air-
way (Guyette RF and Waite PD, 1995).

Although improvement of the manifesting symptoms as-
sociated with the OSAHS condition is dramatic, patients 
may discover a whole new set of problems post operative-
ly. These problems, which are associated with the surgical 
procedure, include bleeding, stoma, narrowing and granu-
lation tissue formation. 

Kim et al., (1998) undertook a retrospective study of all 
patients who had received a tracheostomy and who had 
been subjected to polysomnography since 1981 at the 
Johns Hopkins Sleep Disorder Centre. They concluded that 
tracheostomy effectively treated patients with ‘uncompli-
cated’ OSAHS but was considerably less effective in the 
treatment of patients with overlying cardiopulmonary de-
compensation.

Conway et al., (1981) published an article on the adverse 
effects of tracheostomy in which they highlighted the fact 
that a number of patients who had undergone tracheos-
tomy experienced tracheal granular malformation or stomal 
stenosis, necessitating revision procedures.

This, coupled with the considerable social disadvantage 
of the operation, means that tracheostomy for OSAHS id 
generally only used as a last resort, never as a treatment 
of first choice (Meyer JB and Knudson RC., 1990).

The problems associated with the procedure have effec-
tively relegated to the history books; however, in severe 
cases of OSAHS, which may be considered as life threaten-
ing, the tracheostomy may still be utilized as a final resort 
to treatment (Meyer JB and Knudson RC, 1990).

Postoperative wound infection and recurrent purulent 
bronchitis requiring hospitalization and / or antibiotics have 
been seen to occur, and reported psychological problems 
have include depression, substance abuse and marital 
problems (Conway et al., 1981).

Tracheostomy should only be considered when all else fails 
in carefully selected individual (SIGN, 2003).

The presence of nasal obstruction can both exacerbate 
the symptoms of OSAHS and inhibit optimal use of CPAP; 
common indications for nasal surgical reconstruction are: 
septal deviation, turbinate hypertrophy, nasal polyps or 
chronic nasal congestion.
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There is a considerable variety of opinion in the literature 
as to the efficacy of relieving nasal obstruction in OSAHS, 
with Olsen and Kern (1990) concluding that relief of na-
sal obstruction does not resolve OSAHS whilst EL-Sharif I 
and Hussein SN (1998) reported that 50% of 96 patients in 
their study obtained total relief, with a further 40% gaining 
some improvement.

Kuna and Sant’ Amrragio (1991) recommended that in-
tranasal procedures were useful in facilitating other non-
surgical treatment regimens like nasal continuous positive 
airway pressure (nCPAP). This view is supported by Frei-
dmann et al., (2000) who, in study of 50 consecutive pa-
tients with nasal airway obstruction and OSAHS, reported 
that although there was some improvement in nasal airway 
resistance, nasal surgery did not consistently improve the 
situation but may have contributed to a decrease in the re-
quired nCPAP pressure level and hence an improvement in 
oxygen saturation. 

McDonald JP, (2003) in his review article concluded that 
intranasal surgical intervention is unpredictable in its effect 
on OSAHS. The Scottish Intercollegiate Guidelines Net-
work report (2003) on OSAHS recommended that alterna-
tive surgical approaches to OSAHS are experimental and 
should not be used outside the context of a randomised 
clinical trial (RCT).

The most widely used surgical treatment for Obstructive 
Sleep Apnoea / Hypopnoea Syndrome (OSAHS) and in-
deed snoring, is uvulo-palato-pharyngoplasty (UPPP), the 
original procedure was proposed by Ikematsu T, (1964), 
who reported on 152 patients with 82% relief from snor-
ing. The technique was then introduced into the USA by 
Fujita S et al., (1981) as an alternative to tracheostomy, he 
qalso suggested that anatomical indications for UPPP were 
a long uvula, redundant pharyngeal wall tissue, and / or 
excess tonsillar tissues.

The procedure was initially devised to excise the uvula, the 
tonsils (if present), and portion of the soft palate, and to 
reorientate the tonsillar pillars in order to enlarge the oro-
pharyngeal space, and therefore decrease pharyngeal col-
lapsibility (Riley et al., 1987). 

UPPP originally undertaken by surgical excision, more com-
monly now utilising a laser (LAUP) (Kamami et al., 1994). 

The rationale behind such procedure follows that if the soft 
palate is large and found to be the cause of pharyngeal 
obstruction, then its virtual removal would prove curative.

Although subjectively it was thought to be curative proce-
dure to many oto-rhino-laryngologists and their patients, 
the actual success rate for the procedure has been sug-
gested to only 40.7% (Sher et. al., 1995). 

Successful surgery was defined as a reduction in AHI to 
<10 or to <20 with a 50% reduction from the patients’ 
baseline AHI. 

A mandibular-hyoid distance (MP-H) >20mm post-surgery 
was found to be significantly (P=0.05) predictive of failure 
of UPPP (Millman RP et al., 2000). The distance between 
the superior points of a line-constructed plane of the 
sphenoidale (Parallel to Frankfurt Horizontale) and a point 
at the intersection of the palatal plane perpendicular to 
the hyoid correlated negativity with post-surgical AHI. An 
MP-H distance of <21mm, an angle created by point ‘A’ to 

Nasion to point ‘B’ <3, and the presence of baseline AHI 
>38 enhanced the predictability of UPPP success (Millman 
et al., 2000).

Walker-Engstrom et al., (2002) studied ninety-five patients 
with mild to moderate obstructive sleep apnoea / hy-
popnoea syndrome (Apnoea Hypopnoea Index AHI >5). 
These patients were randomly allocated to either a dental 
appliance or UPPP treatment group. Seven patients with-
drew after randomisation but before treatment, leaving 
88 patients eligible for the study. The patients were ex-
amined using somnography and administered the Minor 
Symptoms Evaluation-Profile (MSE-P), a QOL question-
naire, before and 1 year after intervention. Thirty-seven 
patients in the dental appliance group and 43 in the 
UPPP group completed the 1-year follow-up. The mean 
values for the three dimensions vitality, contentment 
and sleep improved significantly 1 year after interven-
tion in the dental appliance and UPPP groups. No differ-
ence in the QOL scores at baseline was noted between 
the groups. One year after intervention, the UPPP group 
showed significantly more contentment than the dental 
appliance group. In contrast, vitality and sleep dimen-
sions did not differ between the two treatment groups. 
No significant correlations were observed between the 
QOL scores and somnographic values. In conclusion, 
quality of life improved significantly in the dental appli-
ance and UPPP groups 1 year after intervention. However, 
the dental appliance group showed a lower level of con-
tentment than the UPPP group possibly due to the con-
tinuation of the dental appliance, even though the som-
nographic values were superior in the former group.

A recent Meta-analysis review of LAUP suggested that the 
procedure should not be used for the treatment of pa-
tients with any significant OSAHS (Verse et al., 2000). Batt-
agel et al., (1996) supported minimalist LAUP for those pa-
tients who snore loudly with no symptoms of OSAHS.

It is important to differentiate, when using UPPP or re-
lated surgical operations, between those patients who 
are ‘simple snores’ and those who exhibit clinical OS-
AHS. The operation is widely used on the former group 
and it is suggested that a sleep study assessment to ex-
clude OSAHS is undertaken, given that there is consid-
erable evidence that UPPP has an adverse effect on the 
patient’subsequent ability to use nCPAP, should they sub-
sequently develop OSAHS (Mortimer et al., 1996; Janson 
et al., 2000).

However, the operation is not without side effects. A part 
from significant pain, immediate post - operative inability 
to seal the nasal from the oral cavity is common. Long-
term fistulae, palatal stenosis, and alterations in voice have 
also been reported (Riley et al., 1987 and 1990a).

 More-over, the operation is not always successful (Riley et 
al., 1987 and 1990b) as any obstruction may be present 
at more than one site or occur  lower down in the airway, 
thus will be unaffected by (UPPP). 

Where the subjects are loud snorers, however, this symp-
tom usually improves. For this reason, palatal surgery, now 
offered as a minimal laser procedure, may be of benefit to 
subjects who snore, but only after a diagnosis of OSAHS 
has been excluded (MacDougland I, 1994; Battagel et al., 
1996).
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Figure 2.   Uvulo-palato-pharyngoplasty       

Pre-operative photo shows an enlarged soft palate and 
midline uvula can be noted.

Post-operative photo shows shortened soft palate together 
with the Laser created ‘battens’ in the soft palate.

Three month after surgery shows the healed soft palate 
with the three battens visible as white lines within the soft 
palate. Taken from snoring.com.au

Mandibular retrognathia has been linked with OSAHS. 
The link is explained by the resulting retropositioning of 
the tongue and consequential obstruction of the pharyn-
geal space. During the 1980’s, the recognition of the im-
portance of the tongue position led to the application of 
orthognathic surgical procedures for the management of 
OSAHS. The procedures involved may range from simple 
geniotubercle advancement to the more complex bimaxil-
lary advancement with or without genioplasty and the hy-
oid suspension. The report of maxillofacial surgery appears 
good, with 97% control of sleep apnoea despite some sur-
gical mandibular relapse (Riley et al., 1987 and 1990a). 

The geniotubercle advancement or ‘geniotomy’ as it is 
sometimes known was a surgical approach developed by 
Riley et al., (1987). The procedure is designed to advance 
the tongue without having any significant effects upon low-
er facial aesthetics, and is particularly useful in cases where 
mandibular dimensions are ‘normal’. The surgery involves 
sectioning a central block of bone beneath the lower inci-
sors (including the genial tubercle), and advancing the seg-
ment anteriorly. As a consequence of the advancement of 
the attachments for the genioglossus and the geniohyoid 
muscles both the tongue and the hyoid bone are likewise 
advanced.

Figure 3.  Genioglossal advancement with hyoid myotomy 
and suspension

Diagrammatic representation of the anterior movement of 
the freed segment of mandible with the attached genio-
glossus to its new position anterior to the mandible.

The freed segment of mandible is fixed in position anterior 
to the mandible. The hyoid is freed from its inferior attach-
ments in the neck and suspended from the anterior mandi-
ble by strips of fascia lata.

(Taken from Sher AE et al., The Efficacy of surgical modi-

fications of the upper airway in adults with OSAHS. Sleep 
1996; 19: 156-177).

Adjunctive procedures such as hyoid bone suspension 
using facial lata harvested from the thigh are sometimes 
employed to advance the hyoid bone, opening up the hy-
popharyngeal region via its attachments to the epiglottis, 
vallecula and tongue base. Unfortunately, hyoid suspen-
sion as an isolated procedure has failed to demonstrate 
any real benefit and is therefore often undertaken only in 
conjunction with geniotubercle advancement (Riley et al., 
1990a).

When the chin is deficient, a standard advancement geni-
oplasty has proven to be quite useful in the treatment of 
OSAHS. Besides the obvious aesthetic advantages, the 
procedure also brings forward anterior digastric muscle 
attachments, effectively providing forward traction to the 
hyoid bone and consequential tendency to open up the 
hypopharynx. 

In those cases with a cephalometrically measured retrog-
nathic mandible, it is possible to use a mandibular reposi-
tioning appliance as a diagnostic aid, in order to establish 
the efficacy of moving the mandible forward before under-
taking actual surgery (McDonald JP, 2003).

Riley R and Powell NB (1990b) found that 65% of patients 
under their care improved with mandibular forward oste-
otomy surgery. Lowe AA, (1993) agreed that the proce-
dure was beneficial but only where the obstruction was in 
the hypopharynx. Yu L et al., (1994), however, found man-
dibular advancement to be an unpredictable procedure. 

The only disadvantage to this approach, is the prolonged 
period of pre-surgical orthodontic treatment often neces-
sary to decompensate the dental arches so that a function-
al long - term occlusion may be attained.

Although traditionally bimaxillary advancement surgery 
was originally reversed only for those OSAHS subjects 
with ‘major’ skeletal base discrepancy, the simultaneous 
advancement of the maxilla (Le Fort I down fracture oste-
otomy), and of the mandible (bilateral sagittal split oste-
otomy), is becoming more popular approach for OSAHS 
subjects who have failed to accommodate or respond to 
other more conservative treatment modalities. In fact, Ri-
ley et al., (1990a) have demonstrated that the bimaxillary 
advancement procedure is the most successful surgical 
procedure so far developed for the management of OS-
AHS. They reported good success rate, with 97% control 
of the sleep apnoea despite some postoperative surgi-
cal mandibular relapse. Furthermore, advancement geni-
oplasty or geniotubercle advancement may also further 
augment the pharyngeal space when undertaken together 
with the bimaxillary advancement surgery. Where both jaws 
are advanced by the same amount, no pre-surgical ortho-
dontic procedures are normally required. Waite PD (1998) 
and Krekmanov et al., (1998) suggested that the maxillary 
/ mandibular advancement using Le Fort I and surgical 
splint mandibular osteotomies, permitted greater forward 
movement of the mandible whilst preserving the occlusion.  
Postoperative success has proved to be stable over a two-
year period (Conradt et al., 1997). 

In cases where unequal jaw surgery advancement is neces-
sary, orthododntic is essential to prepare the occlusion pri-
or to surgery, to ensure that profile changes are minimised 
and that the post surgical occlusion is acceptable (Battagel 
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et al., 1996).

On the evidence available, therefore, maxillary / mandibu-
lar advancement remains largely untested (McDonald JP, 
2003).

Figure 4.   Maxillo-mandibular advancement

OSAHS may also be diagnosed in children, which may fre-
quently be associated with tonsillar and adenoid hypertro-
phy. Such patients are recommended by Linder-Aronson 
(1970, 1979), for tonsillectomy and / or adenoidectomy 
procedures to ‘cure’ sleep apnoea, snoring, daytime 
sleepiness, mouth breathing and abnormal facial growth. 
Affected children tend to be shorter in stature than their 
peers (Battagel et al., 1996). It has been suggested that 
hypertrophic tonsils alone does not give rise to OSAHS 
(Battagel et al., 1996).

Djupesland et al., (1992); Miljeteig H and Tvinnereim M., 
(1992) described an operation termed uvulo-palato-phar-
yngo-glossoplasty (UPPGP) which incorporated a modified 
UPPP with limited resection of the tongue base. Fujita S 
et al., (1990, 1991) and Woodson et al., (1992) under took 
midline glossectomy and ligualplast to create an enlarged 
retrolingual airway. 

Chabolle F et al., (1999) combined tongue base reduction 
with hyo-epiglossoplasty in a small study of 10 patients 
and reported considerable improvement.

Tongue reduction procedures have not been popular be-
cause of its complications. Most are done only after a tra-
cheostomy is undertaken due to the associated oedema. 
Tongue reduction surgery is reserved for unusual cases of 
OSAHS, such as acromegaly or marked macroglossia as in 
trisomy-21 children.

Weight loss is an effective treatment for OSAHS, so it 
would follow that bariatric surgery would be efficacious 
(Harman et al., 1982; Smith et al., 1985; Surat et al., 1986). 
Mayer et al., (1996) noted the relationship between BMI, 
age and upper airway measurements in snorers and sleep 
apnoea patients. Restrictive operations like gastric sleeve 
surgery make the stomach smaller and help people lose 
weight. With a smaller stomach, he / she will feel full a lot 
quicker than they were used to. Many techniques are avail-
able: Bypass, sleeve and banding gastric surgeries. 

Charuzi et al., (1992) reported on a case series of 47 mor-
bidly obese subjects followed-up after one year and again 
after seven years following surgery. They reported a signifi-
cant decrease in the number of apnoeic episodes per hour 

of sleep, due primarily to the weight loss. It was noted 
that those individuals who subsequently gained weight be-
gan to increase the frequency of apnoeic episodes.

Sugarman et al., (1992) reported on 126 patients treated 
by bariatric surgery over a 10-year-period. Of the 40 pa-
tients with pre- and post- weight reduction sleep poly-
somnograms, the sleep apnoea index fell from 64±39 to 
26±26 (P <0.0001), and was associated with significant im-
provement in other measureable sleep indices.

Dhabuwala et al., (2000) noted an improvement in co-
morbidly factors following weight loss from gastric bypass 
surgery.

There is, however, as yet no controlled trial available on 
the efficacy of bariatric surgery in inducing weight loss and 
improvement in clinical outcome (McDonald JP, 2003). 

SURGICAL COMPLICATIONS 
Despite the apparent success rates of some surgical tech-
nique used to manage OSAHS, there are also significant 
drawbacks. These include pre-operative, intra-operative 
and immediate post-operative complications such as 
haemorrhage, infection, airway obstruction and anaesthetic 
complications. Other suggested problems include the dis-
tortion of the abnormal loading of the temporomandibular 
joints, prolonged intermaxillary fixation, a negative aes-
thetic impact, temporary or indeed permanent anaesthe-
sia, instability of the skeletal advancement and perhaps 
most importantly, the inability to provide an accurate long-
term prognosis due to a lack of adequate data. It must be 
stressed that OSAHS patients frequently present with other 
medical problems, which unlike routine orthognathic cases, 
may necessitate careful preoperative medical assessment 
and treatment and of course special anaesthetic care.

Conclusion
All patients with suspected sleep apnoea / hypopnoea 
syndrome and their partners should complete an Epworth 
questionnaire to assess the degree of pre-treatment sleepi-
ness (Johns et al., 1991). If OSAHS is suspected, then pol-
ysomnography should be undertaken to confirm the diag-
nosis. Weight loss without resort to bariatric surgery should 
be encouraged where it is contributing to OSAHS. CPAP 
therapy is the first choice therapy for moderate to severe 
patients; intra-oral devices are adjunct therapy for snor-
ers and mild to moderate OSAHS suffers. Use of UPPP or 
LAUP for the treatment of OSAHS, as opposed to simple 
snoring is not recommended (SIGN, 2003), because palatal 
surgery can compromise later CPAP use if patients develop 
OSAHS. 
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