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Abstract

short duration and clear results.

during sleep.

and is closest to the state of sleep.

N

Introduction: DISE can provide important information about the dynamics of the patient’s airway which may alter treatment recom-

mendations. DISE is a diagnostic method used for evaluation of the upper airway, favored by patients and physicians because of its

Literature Review: DISE is a flexible fiberoptic endoscopic examination performed during sleep induced by a sedative agent that
facilitates trans-nasal endoscopy into the pharynx without waking the patient up. The advantages of DISE include not only the ability

to visualize multiple levels of the upper airway, but also provide a close-up view of the anatomy and physiology of the upper airway

Conclusion: DISE is recommended to obtain information in determining the combination of management procedures in OSA. Propo-

fol is the sedative agent of choice in the DISE procedure. DISE examination is a valid, dynamic, safe, and easy to perform examination,
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Drug-Induced Sleep Endoscopy

DISE is a flexible fiberoptic endoscopic examination performed
during sleep with the induction of a sedative agent that facilitates
trans-nasal endoscopy into the pharynx without waking the pa-
tient. It was first described by Croft and Pringle in 1991. [1] This
procedure allows better exploration of the nasal and pharyngeal
state during sleep and can evaluate the possible site of collapse/
cause of obstruction in OSA. Relatively fast and simple procedure
which can be performed on an outpatient basis. [2,3] Is a diagnostic
technique that allows for 3-dimensional visualization of the anato-

my of an upper airway obstruction. [4]

DISE can provide important information about the dynamics of the
patient’s airway which may alter treatment recommendations. [5]
The identification and characterization of the area evaluated dur-
ing the examination can assist the surgeon in developing a plan of
action with a view to improving the outcome of surgery. Patients
who may benefit from the use of oral devices can also be identified
because this method allows assessing the effect of mouth closure
and jaw thrust during the examination. [6] A detailed evaluation
of the degree, degree, and pattern of obstruction in OSA patients
will lead to the choice of surgical technique and results of better

management. [5,7]
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The advantages of DISE include not only the ability to visualize vari-
ous levels of the airway to assess the potential for collapse, but also
that this method provides an approximation of the anatomical and
physiological state of the upper airway during sleep. [6,8] It is also
advantageous because it is performed in real time in correlation.
By measuring oximetry rather than providing a static image, as is
done in the Muller maneuver examination technique and several
other diagnostic measures. [8] Although there is no consensus on
standardization in clinical examination, the type of sedative agent
and classification system used, the results obtained strongly rec-
ommend DISE in determining area of obstruction in a patient with
OSA. DISE reported is a valid, dynamic, safe, and easy to perform
check. [9]

Evaluation of the Upper Airway with DISE

Various classifications have been reported such as Bachar, Boud-
ewns, Chan, Fishman, Sleep Endoscopy Rating Scale (SERS), Velum,
Oropharynx and lateral pharyngeal wall, Tongue base and Epiglot-
tis (VOTE) and Nasal, Oropharynx, Hypopharynx, Larynx (NOHL)
to describe the findings. DISE. [10] Although there is no consen-
sus, the VOTE classification and NOHL classification are the most
widely used. [11,12]

The VOTE classification combines the four main structures that
contribute to upper airway obstruction in most patients namely
the velum, lateral oropharyngeal wall, tongue base, and epiglot-
tis (Figure 1). [12,13] The NOHL classification provides an over-
view that includes the nose, oropharynx, hypopharynx, and larynx.
These two classifications shared most of the parameters for identi-
fying the location, degree of collapse, and pattern of upper airway
obstruction (Table 1). The NOHL classification has the advantage of
providing additional coverage of information on nasal obstruction.
In contrast, other studies have shown that the VOTE classification
provides a more comprehensive picture in the assessment of the
pharynx and epiglottis. [14] The relationship between the severity
of OSA and the number of sites affected is significant according to
the VOTE classification. [12]

Qualitative assessment of the degree of upper airway collapse in
the VOTE classification is divided as follows: [6,15]

¢ None; usually without vibration of the structures involved and
airway narrowing of less than 50% compared to dimensions
during non-apnea

e  Partial; vibration, 50-75% narrowing

. Complete; obstruction, more than 75% narrowing, and no air-

flow.
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Figure 1: Overview of collapses observed in various areas. (A) Velum
A-P. (B) Lateral velum. (C) Circular velum. (D) Lateral oropharynx.
(E) Base of A-P tongue due to lymphoid hypertrophy. (F) The base of
the tongue is sideways, noting that the base of the tongue is curved
like a book. (G) Concentricity of the base of the tongue, there is A-P
movement of the tongue and the lateral walls also contribute to col-
lapse. (H) Epiglottis A-P. (1) Lateral epiglottis [13].

It is sometimes difficult to group between the three categories
above, because sometimes the findings of collapse and vibration of
the upper airway in the OSA patient who are evaluated may change
during the examination. [13] Although evaluation of the degree of
obstruction has been shown to have moderate reliability. At one
level, the area of the upper airway is found partial collapse (vibra-
tion, snoring), while at the level of another area there may be com-

plete collapse. [6]

DISE examination is a fairly simple examination, but there are sev-
eral things that must be considered before and after doing this ac-
tion: [6,13]

e Security; if DISE is not performed in the operating room, check
to make sure that basic resuscitation equipment is available
(oxygen supply, bag-valve mask)

e  Sedation; sedation level is very important. The patient should
not respond to verbal stimuli but still be able to respond to

pain stimuli.
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o  Patience; sedation levels cannot be reached too quickly (within
2 or 3 minutes). If a sedative is injected too quickly, the patient
will be overexposed, causing severe upper airway collapse
without snoring. Ideally, the upper airway should be observed
while the patient is snoring. Although rare, some patients do
not snore significantly.

¢  Management of secretions; if too much saliva, it may be diffi-
cult to observe the airway collapse that is observed. Cleansing
secretions by endoscopic suction is the best option. If that is
not possible, then careful suction with the cannula through the
mouth or nose can be performed. Avoid the possibility of injur-
ing the mucosa because a proper DISE examination cannot be
done in the presence of blood.

e Maneuvers; Chin lift and jaw thrust (Esmarch’s maneuver)
should still be performed in every patient, even if there is no
collapse of the tongue base or when MAD is not considered a
treatment option. It should be remembered that there are dif-
ferent types of the base of the tongue, and the top of the tongue

overlaps the palate. Some palatal collapses are caused by the

tongue. This maneuver can help distinguish true or not palatal
collapse. Other maneuvers should also be considered (lateral
position and nasopharyngeal tube insertion) as these can pro-
vide valuable additional information.

. Classification; although there is no consensus, a classifica-
tion system is useful for reporting findings. This will help to
compare the results between the patients examined and learn
from the experiences of other centers.

e Duration; DISE takes about 15-30 minutes. Longer observa-
tions are useless, because the upper airway becomes full of
saliva due to inhibition of deglutition by propofol.

e Writing reports; The post-DISE procedure report should state
the sedation level, lowest oxygen saturation, sedative agent
used (including the method of administration and dose used
to achieve the target sedation level), findings in the upper air-
way, and maneuvers during the DISE examination.

¢ Adjunctive therapeutic agents; local anesthetics and nasal de-
congestants are not recommended, nor is the use of atropine

in order to reduce upper airway secretions.

Structure Degree Configuration
VOTE Velum 0: absent Anteroposterior | Lateral Concentric
Lateral wall of the 1: partial Not visible Lateral Not visible
oropharynx 2: complete | Anteroposterior | Not visible Not visible
Base of tongue Anteroposterior | Lateral Not visible
Epiglottis
Obstruction Level Configuration
NOHL Nose 1:0-25% - - -
Oropharynx 2:25-50% Anteroposterior | Lateral Concentric
Hypopharynx 3:50-75% Anteroposterior | Lateral Concentric
Larynx (supraglottic) | 4:75-100% | - - -
+/-
Table 1: Assessment of the VOTE and NOHL classification systems on the DISE findings. [14].
Outcome DISE on OSA The results obtained from DISE can help predict a positive re-

DISE’s goal is to guide the selection of OSA management. The most
important outcome is perhaps the relationship between the DISE
findings and the results of the various examinations and interven-
tions. Various studies have examined such questions. One study
showed that DISE can change management recommendations in
78% of cases. [15] Each of the imaging findings on DISE examina-
tion has an important role in determining which combination of
surgical procedures can be an option for a particular patient. [8,16]
Alternative CPAP treatment suggested from DISE findings and the
results of the polysomnogram (Table 2). In some cases, the patient
may need more than one alternative for management that yields

satisfactory results. [8]

sponse to surgical intervention; therefore, it has been generally
accepted as an important part of the surgical evaluation of OSA. It
is recommended to offer DISE in order to minimize and optimize
procedures for the identification and evaluation of OSA patients. 5
In conjunction with CPAP, DISE can provide a better understanding
of the need to regulate higher CPAP pressure in the subgroup of pa-
tients with OSA. At the same time, DISE can be a tool to identify the
indications for oral appliance therapy or surgery to lower the level
of CPAP titration needed. The findings on DISE can provide impor-
tant data for use in prospective decision making in OSA patients,
including potential combination therapy, to improve the clinical ef-

fectiveness of management.
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DISE Findings

OSA Severity

Alternative management

Palatal flutter/vibration

UARS, mild, moderate, severe

Palatal stiffening (pillar implant;
RF ablation)

Uvular prolapse

UARS, mild, moderate, severe

Partial uvulectomy

Partial or total collapse of the pal-
ate, AP (banana shaped lumen)

Moderate to severe

UPPP

Partial or total palate collapse, con-
centric (funnel shaped lumen)

Moderate to severe

Expansion Pharyngoplasty

Tonsillar collapse

UARS, mild, moderate, severe

Tonsillectomy

Lateral oropharyngeal wall col-
lapse

Moderate to severe

Expansion pharyngoplasty; oral
appliance

Partial or total lingual tonsil com-
pression

UARS, mild, moderate, severe

Reduction of lingual tonsils

Partial or complete collapse of the
tongue, macroglossia

Mild

Mild RF ablation of the base of the
tongumilde; SMILE procedures;
oral appliance

Moderate-severe

Partial glossectomy; upper airway
stimulation; oral appliance

Partial or total collapse of the
tongue, normal tongue size, poor
tongue tension

Mild-moderate

Genioglossal Advance-ment; oral
appliance

Severe

Stimulation of the upper airway

Partial or complete collapse of the
tongue, class II / III malocclusion,
open bite, retrognathia

Moderate-severe

Maxillo-mandibular advancement
(MMA)

Epiglottic collapse, open vallecula
and no tongue depression

UARS, mild, moderate, severe

Partial epiglottectomy

Epiglottic collapse, closed vallecula
and tongue compression

Mild, moderate, severe

Hyoid suspension

* RF=radiofrequency; SMILE=Submucosal minimally-invasive lingual excision

Table 2: Suggested alternative (non-CPAP) management

of DISE findings and polysomnogram results on OSA. [8]

DISE limitation

There are several limitations of DISE as an evaluation tool for OSA:
[11,14]

Natural sleep is not reproduced accurately in duration or qual-

In contrast to polysomnography, DISE does not reflect infor-
mation throughout the night. Therefore, the findings in DISE
could be a brief overview of the incidence of sleep at night.

Unlike SVE the entire airway cannot be seen all at once on

Standardization of sedation and evaluation procedures is still
limited. Although some standardization procedures for the
use of sedatives on hospital-based DISE and evaluation sys-

tems have been established.

e  There is no gold standard validation for the findings and clas-

procedures. Propofol is the sedative agent of choice in the DISE pro-

Conclusion
Identifying the pattern and pathophysiology of airway obstruction

sification used.

ditions during sleep in people with OSA.

in OSA is essential. DISE is a diagnostic tool by assessing areas of
vibration and upper airway obstruction during sleep which is rec-
ommended for patients with OSA to obtain information that plays

an important role in determining the combination of management

cedure. DISE examination is a valid, dynamic, safe, easy to perform

examination, and is the closest to anatomical and physiological con-
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