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Editorial

Obstructive sleep apnea (OSA) syndrome is a highly prevalent
disease, with an estimated prevalence of approximately 4% in men
and 2% in women [1]. It is associated with significant morbidity
and mortality that increases with age and its prevalence peaks at
approximately 55 years of age in men [2]. Therefore, effective treatment
of patients with OSA is critical. Unfortunately, treatments that bypass
the airway, or simply open the pharyngeal airway are either morbid or
unsuccessful, respectively. Uvulopalatopharyngoplasty (UPPP), since
Fujita et al [3] first described as a surgical procedure in 1981, has been
developed as a surgical approach for treating adults with OSA, with
the aim of opening (dilating) the pharyngeal airway. It still remains
the most common surgical procedure performed to treat adults with
OSA, with an overall success rate of approximately 40% in unselected
patients [4, 5]. Therefore, OSA surgeons do not favor UPPP as a
treatment of choice for all patients with OSA. UPPP could be effective,
in appropriately selected patients, such as those with hypertrophic
large tonsils, webbing of the posterior pillars, elongated and thickened
uvulas, redundant pharyngeal folds and a normal tongue with a
retro-displaced soft palate (“favorable” anatomic structures). OSA
is characterized by upper airway collapse and/or occlusion during
sleep, which mainly affects the middle pharyngeal area especially
velopharyngeal and glossopharyngeal portions. Patients with OSA
tend to have a more narrow middle pharyngeal space, smaller
middle pharyngeal airway volume [6], that is characterized with the
anatomical imbalance between the large volume of upper airway
contents (i.e., tonsils and surrounding soft-tissues) and small volume
of container (i.e., craniofacial bony structures) (Anatomical balance
theory) [7] . This means if patients have a large volume of soft tissue
content and/or small container volume, the residual pharyngeal air
space might result in crowding and stuffing, which may cause airway
occlusion during sleep. In applying this theory to sleep surgery, OSA
surgeons often try to reduce the soft tissue contents and/or dilate the
bony container surrounding the pharyngeal airway, which should
increase airway volume and enlarge the pharyngeal airway. UPPP is
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designed to resect large hypertrophic tonsils, removing the redundant
excessive distal palatal tissue. It will dilate the airway lumen at the level
of velopharyngeal area, which is expected to increase upper airway
volume. It is not clear, however, why UPPP does not always increase
upper airway volume as the OSA surgeon anticipates. Recently, the
changes in velopharyngeal and glossopharyngeal airway morphology
and volume after UPPP were examined in adult patients with OSA
and bilateral large tonsils by three-dimensional computed tomography
[8]. In this paper, morphology of the glossopharyngeal airway
was compared before and after UPPP. In their three cases, patients’
apnea-hypopnea indices and daytime sleepiness had improved
dramatically after UPPP, but interestingly enough, they found that
the glossopharyngeal airway clearly dilated after UPPP, although the
volume changes in the velopharyngeal and glossopharyngeal airways
were negligible.

Just imagine two 250ml coca-cola or pepsi bottles, one is made
of plastic and the other is made of aluminum. Consider their
characteristics: is the crushability (collapsibility) of those two bottles
equal? As we imagined, even if the size of two empty coca-cola or pepsi
containers is the same, the plastic bottle is crushable and aluminum
can might be quite stiff. Even a plastic bottle of 500ml would be easy to
dent, whereas an aluminum can of similar or even smaller size would
be hard to crush or collapse. Thus, the ultimate size of the airway
impacts less on the success of surgery than the change in its mechanical
properties (stiffness or collapsibility). It is worth recalling that OSA
is characterized by upper airway collapse and/or occlusion during
respiration and sleep, which is not static but dynamic phenomenon.
Treating OSA is complicated, of course. Dilating of the upper airway
might be necessary yet insufficient to open the upper airway. To be sure,
dilating a small airway might be an important treatment component
of therapy, but it might not be the main goal of therapy. Even if the
airway becomes wide and dilated post-operatively, if it is still soft and
collapsible (and easy to dent), the airway will dynamically collapse
and/or occlude very easily during sleep. In a similar vein, just imagine
a rubber band, when stretched (dilated), it will become stiff or even
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rigid and less collapsible. It is possible that when we dilate (stretch) the
patient’s pharyngeal airway with a UPPP procedure, it could become
less collapsible. But anatomic factors (i.e., small airway) may not be the
only reason a patient has OSA. Instead, a dynamic phenomenon (i.e.,
respiration and sleep), airway characteristics (i.e., not easy to dent),
airway stiffness (collapsibility) must be also considered in evaluating
the airway and the potential effects of surgery. It is likely that airway
dilation (with a concomitant increase in volume) is not our primary
surgical goal. Our goal must be to stabilize the upper airway (i.e.,
make it uncrushable: not easy to dent) against dynamic collapse that
threatens its patency in patients with OSA. Whereas investigators
have identified both anatomic and neuromuscular control factors
that increase pharyngeal collapsibility during sleep in patients with
OSA [9], a physiologic basis for measuring pharyngeal collapsibility
(critical pressure: Pcrit) would be useful to evaluate in patients with
OSA; the collapsibility of individuals with varying levels of pharyngeal
airway obstruction during sleep could be examined before surgery;
and the relationship between changes in pharyngeal collapsibility
and changes in the severity of OSA before and after UPPP could be
elucidated [10]. Evaluation of Pcrit pre-operatively for individual
patients with OSA might help predict success in treating a patient.
Despite the potential utility of Pcrit measurement, Pcrit cannot be
easily measured, especially in the outpatient clinic or in the hospital
ward. Such measurements should be facilitated in the outpatient clinic
or in the hospital ward for individual OSA patients before and after
surgery, as if it were simply a blood pressure measurement. Recently, a
simple, novel non-invasive streamlined approach for measuring Pcrit
was published [11]. Additional research to extend this approach to
Pcrit measurements in prospective UPPP patients is warranted.

Keywords: Airway volume, Obstructive sleep apnea, Pcrit,
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