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Ab s t r Ac t 
Obstructive sleep apnea is a multifactorial disease whose prevalence is increasing over the years. Due to different mechanism, the upper airway 
(UA) collapses during sleep. The ENT is the specialist that plays an important role in the exploration of the UA and also in the treatment of OSA, 
because the UA is our domain and in our hands is the ability to explore and to treat the disease. Nevertheless, the exploration of the UA in an 
obstructive sleep apenea syndrome (OSAS) patient is not the same as the exploration of other pathologies, one has to pay attention to small 
details that are not important in everyday exploration but in OSAS can change the treatment plan. In this article, the most important tips of 
the UA exploration awake and sleep will be discussed to provide a guide that can help the ENT to choose the best treatment for every patient.
Keywords: Drug-induced sleep endoscopy, Lingual tonsils, Obstructive sleep apnea, OSAS, Palate, Tongue, Tonsils.
International Journal of Head and Neck Surgery (2020): 10.5005/jp-journals-10001-1417

bAc kg r o u n d 
It is important to understand that obstructive sleep apenea 
syndrome (OSAS) is a multifactorial disease,1 as there is not a 
single treatment able to treat all the traits causing the disease, 
all the treatments are imperfect. Positive pressure to the upper 
airway (UA), most frequently delivered as continuous positive 
airway pressure (CPAP), has quickly become the standard of care 
for treating moderate to severe adult OSAS patients,2 being also an 
option of treatment for those mild OSAS with excessive sleepiness.

Despite it has proven efficacy in improving quality of life and 
reduced mortality, adherence in the home setting is the key factor 
for effectiveness.3 Cardiovascular protective effects have been 
questioned in a recent randomized controlled trial, probably due 
to the poor adherence to treatment.4 Sleepiness is also dependent 
on CPAP use.5

When an OSAS patient is not compliant with CPAP or if this 
therapy is not indicated, it is of utmost importance to be certain 
of the obstruction sites to do a tailor-made treatment. It is in these 
cases when the exploration of the UA plays an important role.

In-office exploration is a simple way to start to understand 
the anatomical factors of the patient, and even to guess some of 
the functional consequences of breathing. Nevertheless, as the 
apneas and hypopneas occur during the sleeping period, the 
real causes of the UA obstruction may not be easily understood 
in every patient, therefore the exploration of the UA during sleep 
is important in those patients who do not have a clear cause of 
obstruction. As natural sleep is too complicated to be part of the 
usual clinical practice, drug-induced sleep endoscopy (DISE) has 
become the most popular exploration of OSAS patients during 
a sleep-like state.

In this article, the most relevant aspects of UA exploration 
will be discussed, static and dynamic, instrumental and non-
instrumental, and of course awake and DISE.

The aim is to offer a guide to all the ENT interested in this 
topic, so they will be able to understand the complexity of the UA, 
paying attention to details that one must keep in mind to treat 
OSAS patients efficiently.

Awake First Approach
The exploration of a patient with OSAS does not start by looking at 
the UA. Some important factors must be addressed first (Table 1).

• Age: OSA’s prevalence is increased by age. The laxity of the 
tissues increases with age, increasing the compliance of the 
UA. Probably, this is one of the reasons why the surgery of UA 
is more successful in younger patients.

• Sex: Women are less prone to have OSAS than men before 
menopause, related to estrogens. After menopause, the 
prevalence of OSA is also high in women.

• Body mass index (BMI): In the general population, the most 
important risk factor for OSA is obesity. Fat deposits in the 
neck and even between the tongue muscle fibers decrease 
the volume of the UA.6 Besides abdominal fat causes a lung 
restriction that will increase desaturations and, also, diminishes 
the traction of the UA muscles, making it more collapsible.Loss 
of weight can cure OSA; therefore, UA surgery may not be the 
first option in obese patients.

• Head and neck profile: Skeletal abnormalities are the cause of 
OSA in an important number of patients.

• Mandible assessment; small mandibles such as in retrognathia 
or micrognathia and also people with biretrusive profile. 
Some patients appear to have a prognathic profile; however, 
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it is a “false prognathia”, the jaws protrude beyond a 
predetermined imaginary line in the coronal plane of the 
skull, but in this case, the line is moved backward because of 
maxillary hypoplasia, that is equally related to OSAS (Fig. 1).

• Position of the hyoid bone; a lower position is associated with 
OSA too. These patients lose the angulation below the chin.

• Neck circumference; a perimeter higher than 44 cm in men 
and 40 cm in women is associated with OSAS.

• Length of the neck; Thyromental distance smaller than 6 cm 
have been associated with OSAS.7

Non-instrumental Awake UA Exploration (Table 2)

• Nose; septal deviation, turbinate hypertrophy, polyps, valve 
obstruction, etc. Although the correction of the nose obstruction 
has minimal impact on the apnea hipopnea index (AHI), it has 
been proven that increases the quality of life and sleep quality. 
Moreover, it may help to improve CPAP adherence by reducing 
its pressure.8

• Mouth; the size of the cavity.

• Type of bite; described by Angle’s classification9 (Fig. 2).
• If there is a crossbite that may be the result of the relative 

maxillary hypoplasia previously mentioned that will lead to a 
narrow UA in the lateral axis. The presence of crowded teeth 
also is a result of the insufficient growth of the facial bones 
that is always accompanied by a small UA.

• State of the teeth; absence of teeth and periodontal disease 
will make impossible the use of mandibular advancement 
devices (MAD) in the treatment of OSA, an important reason 
to focus on that too.

• Palate; the narrow hard palate with a high bolt is associated with 
mouth breathing in childhood. As the pterygoid apofisis is the 
incision point of the superior constrictor muscle, this will create 
a narrow pharynx which is more prone to collapse. Moreover, 
even not enlarged tonsils can cause an important collapse in 
these patients.Soft palate: flaccid, hyperplasic, etc.

• Tongue; the relative size of the tongue and the palate is measured 
using the Friedman tongue-palate position (previously known 
as the modified Mallampati score). The modification is based on 
the fact that the tongue is completely out of the mouth in the 
classic Mallampati and the whole size of the tongue can be seen, 
in contrast, in the Friedman position/modified Mallampati, the 
tongue stays inside the mouth10 (Fig. 3).

• Friedman tongue position I (FTP I): allows full visualization 
of the uvula and tonsils pillars.

• FTP II: allows visualization of the whole soft palate and the 
upper part of tonsils and pillars.

• FTP III: allows visualization of most of the soft palate and the 
base of the uvula.

• FTP IV: only allows visualization of the hard palate.
• Tonsils; hypertrophy grade by Friedman classification10 (Fig. 4).

• Grade 0: having undergone a tonsillectomy.
• Grade I: within the pillars.
• Grade II: up to the pillars.
• Grade III: beyond the pillars.
• Grade IV: up to the midline.

• Uvula; although there is not a consensus about the normal uvula 
size and length, it is usually described as enlarged if it is longer 
than 1.5 cm or thicker than 1 cm.

Table 1: Awake first approach

General factors
• Age.
• Sex.
• BMI.
Head and neck profile
• Mandible; retrognathia, false prognathia (maxillary 

hypoplasia), biretrusive profile, etc.
• Hyoid position.
• Neck circumference.
• Length of the neck (thyromental distance).

Fig. 1: Different type of facial profile: normal profile, retrognatia, birretrusive profile, prognathia

Table 2: Non-instrumental awake upper airway exploration

• Nose; obstruction.
• Mouth; size of the cavity.

• Type of byte.
• State of the teeth.

• Palate: Soft and hard.
• Tongue: Modified mallampati.
• Tonsils: Friedman classification.
• Uvula.
• Posterior pillar: Webbing.
• Combined elements: Friedman score.
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• Posterior pillar; it is also frequent to watch webs formed by 
the posterior pillar, this web will vibrate very easily causing 
disturbing snore.

• Combined elements; using the Friedman position/modified 
Mallampati, in addition to the tonsil size, the Friedman score11 
is obtained, that can predict surgical success, e.g., over 80% in 
grade I (tonsils grade III—IV + tongue 1–2) (Table 3).

Instrumental Awake UA Exploration
It is based on the use of a fiberscope that progresses from one 
nostril to the larynx to evaluate the inner airway with a static and 
dynamic view (Table 4).

• Retropalatal space and shape; the presence of an obstruction 
in the nasopharynx (common in children due to adenoid tissue 
hypertrophy but rare in adults). Apart from the hyperplasic 
tissue of the soft palate, this area can be affected by the lateral 
pharyngeal walls, reducing free space.

• Retroglossal space and shape; by Woodson grading12 (Fig. 5).
• Woodson I: normal, the vocal folds can be seen partially.
• W II: arytenoids can be seen totally.

• W III: the epiglottis touches the lateral pharyngeal walls and 
only can be seen in the posterior part of the arytenoids.

• W IV: the epiglottis touches the posterior pharyngeal wall 
and the arytenoids cannot be seen.

• Lingual tonsil size; by Friedman grading of lingual tonsil 
hypertrophy13 (Fig. 6).
Lingual tonsil hypertrophy 0 (LTH 0) = complete absence of 

lymphoid tissue.

• LTH 1: lymphoid tissue scattered over the tongue base.
• LTH 2: lymphoid tissue covering the entirety of the tongue 

base with limited vertical thickness.
• LTH 3: significantly raised lymphoid tissue covering the 

entirety of the tongue base, approximately 5 to 10 mm in 
thickness.

• LTH 4: lymphoid tissue rising above the tip of the epiglottis, 
≥1 cm in thickness.

• Epiglottis; register the position as if the epiglottis is down and 
the shape is omega, which is related to major collapsibility.
It is very useful to perform maneuvers with the fiberscope at 

this level. For example, if the patient pulls forward the mandible 
approximately 5 mm (gentle Smarch Maneuver) and there is an 
increment of the space in the retropalatal or retroglossal area, this 
may have an impact on patient selection for MAD. It should be 
advanced not more than 5 mm as it has been shown that maximal 
protrusion of the mandible is not useful to select patients for 
treatment with MAD.14

The size of the lingual tissue is better observed when the patient 
pulls the tongue outside the mouth. According to Friedman, grades 
III and IV should benefit from surgery.15

Müller maneuver (forced inspiratory effort with the nose 
blocked and the mouth closed) has not proven to improve patient 
selection for surgery, but it may give information about the UA 
collapsibility.

We should ask the patient to snore to see the vibration of the 
different structures. Pang et al. suggest that if the patient is unable 
to snore with the mouth closed will have better surgical results.16

Drug-induced Sleep Endoscopy
Although with the awake UA observation a lot of information of 
the UA is gathered, it is impossible to know the behavior of the 
UA during sleep, where the UA muscles and the control of the 
ventilation are different (Table 5).

In Friedman type I patients who have more than 80% surgical 
success rate, the information obtained during sleep is less 
important, unfortunately, these patients are a minority.17

Fig. 2: Type of bite described by Angle's classification: type I (normal) type II (retrognathia) type III (prognathia)

Fig. 3: Friedman position/modified Mallampati
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Therefore, this would suggest that the evaluation of the UA 
should be conducted during sleep in conjunction with the clinical 
examination performed when the patient is awake (Table 5).

This technique was introduced in the early 90 to overcome the 
problem of the visualization of the UA during natural sleep which 
is very difficult to perform in everyday clinical practice.18 Drug-
induced sleep endoscopy offers a snap-shot of the dynamics of 
the UA in a sleep-like condition, this information can help to make 
decisions for the mentioned tailor-made treatment.

In the beginning, there were some doubts regarding its 
validity, reliability, and safety. The safety of DISE is guaranteed as 
long as the advice provided in the European Position Paper19 are 
followed. Studies conducted comparing natural and induced sleep 
demonstrated that DISE was equivalent to natural sleep regarding 

critical closing pressure,20 AHI, and type of apneas.21 Nevertheless, 
the minimal oxygen saturation was lower with propofol than with 
natural sleep.22 There is not muscle relaxation beyond the one 
observed in natural sleep and snoring is not reproduced in controls. 
Moreover, the Bispectral signal is equivalent to natural sleep.23,24 
Nevertheless, rapid eye movement (REM) sleep is impossible to 
achieve using propofol22 but may be present after 90 minutes if a 
benzodiazepine is used as the sedation drug.19 As DISE for clinical 
practice is a procedure that takes around 15 to 30 minutes, only N2 
sleep is obtained. Therefore, DISE is a valid technique to study OSAS 
patients as it gives information about the UA during non-rapid eye 
movement (NREM) sleep.25

Although DISE is a subjective technique, it has proven good 
interobserver and intraobserver agreement, especially among 

Fig. 4: Friedman classification of tonsil grade

Table 3: Friedman score from Friedman et al.11

Stages
Modified 
Mallampati

Pharyngeal 
Tonsil BMI

• Stage I 1, 2 3, 4 <40

• Stage II 1, 2 0, 1, 2 <40
3, 4 3, 4 <40

• Stage III 3, 4 0, 1, 2 <40

• Stage IV 1, 2, 3, 4 0, 1, 2, 3, 4 >40

Table 4: Instrumental awake upper airway exploration

Static Maneuvers
Retropalatal space and shape. Smarch maneuver.
Retroglossal space and shape: 
Woodson.

Tongue pull forward.

Lingual tonsil size: Friedman 
grading.

Müller maneuver.

Epiglottis: shape and position. Snore simulation. Fig. 5: Retroglossal space and shape (Woodson grading)
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experts.26 It has good test–retest reliability27 and, usually, the 
obstruction areas do not change after a septoplasty, so it can be 
performed together with the nasal surgery.28 Upper airway collapse 
will be increased with deeper sedation29; this is the reason why it 
is important to monitor the depth of the sedation using Bispectral 
index or similar. If BIS is used, the optimal sedation depth is around 
60, as it has been suggested that deeper sedation does not change 
the treatment plan.30 Nevertheless, BIS levels and depth of sedation 
may be different among patients, so this is just a general rule that 
may not apply to every single patient.

Vibration and collapse areas and the morphology of the 
collapse have to be addressed for at least two cycles at every level19 
(Table 6).

As DISE is a dynamic procedure, it allows performing maneuvers 
such as the chin-lift (closure of the mouth), a gentle Smarch 
maneuver or even performing DISE with an intraoral device in place 
to watch how is changing the obstruction. In case of performing 
DISE with a MAD, it is better to start with the MAD in place and after 
observing the UA remove it, as once the patient is sleeping it is very 
difficult to put the MAD correctly.

Some authors use nasopharyngeal tubes to know if the tongue 
base collapse is a secondary collapse that may be solved after 
the pharyngoplasty or tongue base surgery is also necessary.31 

Not every tongue base collapse needs to be fixed to succeed in 
surgery.32 Nevertheless, patients with a complete collapse at the 
tongue base are fewer responders than those without it.33

After undergoing the exploration, it should be registered in a 
standard code to improve the knowledge and to compare it with 
other professionals’ findings and facilitate the comparison among 
patients. Unfortunately, there is not a common classification 
worldwide accepted. This makes it difficult to compare studies 
among different centers and to know which surgery is best for 
each type of collapse.

Because of the simplicity for the observer to choose the proper 
category and its effectiveness, we follow the VOTE classification 
system34 (Table 7).

Drug-induced sleep endoscopy provides important information 
on the UA dynamics during a state close to natural sleep, besides 
it has proven that changes in the treatment plan in approximately 

Fig. 6: Friedman classification of lingual tonsils

Table 5: Indications and contraindications of the DISE

Principal indications:
• CPAP treatment not indicated.
• Intolerance to the CPAP.
• Residual OSAS after surgery.
Contraindications:
• Allergy to drugs used for the sedation, including soy and 

egg.
• ASA 4.
• Pregnancy.
• Morbid obesity (relative contraindication).

Table 6: Exploration and findings in DISE

Principal findings:
• Presence of snoring: pharynx or larynx vibration with 

or without obstruction. Registration of the anatomical 
components of the vibration.

• Presence of obstruction at: velopharynx, oropharynx, 
hypopharynx, and larynx.

• Grade of the obstruction: partial or total.
• Morphology of the obstruction: anteroposterior, lateral, 

or circular.
• Presence of collapse by lateral pharyngeal walls.
• Presence of laryngeal noise or stridor.

• Due to aryepiglottic folds.
• Due to epiglottic collapse.

Changes after the maneuvers: chin-lift, Smarch maneuver, etc.

Table 7: VOTE classification34

Structure
Obstruction 
grade

Configuration

A-P Lateral Concentric
Velum (V) 1 X
Oropharynx and 
LPW (O)

2 X

Tongue base (T) 1 X
Epiglottis (E) 0

0: no obstruction (or vibration); 1: partial obstruction or vibration; 2: total 
obstruction; V: velum; O: oropharynx including lateral pharyngeal walls, T: 
tongue base; E: epiglottis
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more than 50% of the patients, although there has not been so 
clearly shown that this change in treatment plan increases surgical 
results.35 Nevertheless, the presence of complete concentric 
collapse at the velum is an exclusion criterion for continuous XII 
nerve stimulation.36 Velum complete concentric collapse also has 
worse results for classical uvulo palato pharyngoplasty (UPPP)33 
and the new lateral or expansion pharyngoplasty.37

Therefore, it can be argued that DISE provides useful 
information about prognosis to choose a treatment strategy if CPAP 
is not tolerated or not indicated.

What we have learned from DISE performed on non-responders 
is that no subjects with previous hyoid suspension showed an 
epiglottic contribution to UA obstruction during DISE.38

More and more studies on DISE are published every year, 
enlightening our dark areas of knowledge. Probably with the help of 
a common classification, there will be more studies that will show if 
there are some surgical techniques that should be offered in the first 
place to treat a specific type of collapse or to know which collapse 
needs to be addressed or not to improve our surgical results.
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