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Standardizing Drug-Induced Sleep Endoscopy Scoring by an Expert Review

Panel: Our Experience in 81 Patients.

KEY POINTS

Assessment of pharyngeal collapse patterns by drug-induced sleep endoscopy (DISE) is often
paramount to guide clinical decision-making in patients with obstructive sleep apnoea.
Beinga subjective investigation, DISE findings are prone to interindividual variation.

The presentstudyintroduces the concept of an expertreview panelto standardize DISE
scoring.

Comparing the ratings of the review panel with the originalratings revealed a substantial
concordance at the level of the oropharynx and a fairto moderate concordance at the levels
of the soft palate, tongue base, hypopharynx, and epiglottis.

Several recommendations were made to address the observed discrepanciesin DISE ratings.
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INTRODUCTION

Sinceitsintroductionin 1991, drug-induced sleep endoscopy (DISE) has gained great popularity for
assessingthe site(s) of upperairway (UA) obstruction in patients with obstructive sleep apnoea
(OSA). By providing athree-dimensional snapshot of the UA anatomy during a sleep-mimicking state,
DISE is often used to guide therapeuticdecision-makingin patients who are seeking alternatives to
positive airway pressure therapy.” The validity and reliability of the procedure have been
demonstrated in previous research®’; however, as the assessment is subjective, the results may vary
based on personal experience.’ Furthermore, due to the complex anatomy of the UA, a plethora of
classification systems for DISE findings currently exists.” These shortcomings may limit the

generalisability of DISE findings in both research settings and clinical practice.

In our high-volume centre,® DISE is performed by several experienced ear, nose and throat (ENT)
surgeonsina standardized manner. Nevertheless, despitelong-term use of the same classification
system, comparison of DISE findings revealed several incongruities among the examiners. Hence, a
review committee was installed to discuss these incongruities and to further standardize the DISE
assessment. The results and experiences of this expert review process are presented and discussed

inthe current paper.
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METHODS

Ethical Considerations
The current data are part of a prospective trial (PROMAD)’ that was registered at clinicaltrials.gov
(NCT01532050) and approved by the local ethics committee atthe Antwerp University Hospital and
University of Antwerp (B300201212961). All patients gave writteninformed consent.

Patient population
Patients with previous diagnosis of OSA were prospectively recruited for DISE at the ENT department
of the Antwerp University Hospital. Key exclusion criteriawere body massindex (BMI) > 35 kg/m?,
previous pharyngeal surgery otherthan tonsillectomy, syndromiccraniofacial or UAanomalies, and
history of psychiatricdisorders. Type 1 polysomnography was repeated to establish a recent

diagnosis priorto performing DISE.

DISE procedure: original scoring
DISE was performed by an experienced ENT surgeon (AEV) in a semi-dark and silent operating theatre
with the patientsin supine position. Glycopyrrolate (0.2 mg) was administered intravenously to
avoid mucosal hypersalivation. Sedation was induced by intravenous bolus injection of midazolam
(1.5 mg) and maintained by target-controlled infusion of propofol (2.0-3.0 ug/ml). The sedation level
was continuously assessed by bispectral indexmonitoring (pursued value 50to 70). Sound and
oximetry measurements were integrated in the DISE recordings using specialised software. Atthe
end of each procedure, the presence of UA collapse was noted using a standard scoring system,
specifyingthe level (soft palate, oropharynx, tongue base, epiglottis, or hypopharynx), degree (none,

partial, or complete), and direction (anteroposterior, latero-lateral, orconcentric).’

Review panel: consensus scoring
DISE recordings of 81 patients (Table 1) were reviewed by a panel formed by all three expertsin our
centre (Avv, EH, OMV). The same scoring system for UA collapse was used. Specificdefinitions of UA
collapse (see results) were established to streamline the review process. All members were blinded
for patient characteristics and original DISE scoring. Scoring discrepancies were deliberated until
global agreementwas reached. A neutral attendant oversaw the discussions and ensured that each

panel memberwas actively involved.
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Statistical analysis
The original DISE scoring was compared to the consensus-based DISE scoring by calculating the
percentage agreement and Krippendorff's alpha coefficient (a) forthe degree and pattern of UA
collapse. The patterninvolved both the degree and direction of collapse(e.g. partial concentric
collapse of the soft palate or complete anteroposteriortongue base collapse). 95% confidence
intervals were produced using bootstrap with 1000 iterations. All analyses were performed using
SPSS statistics 26.0 (IBM corporation, Armonk, NY, USA) with an amended macro designed for

Krippendorff'salpha.
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RESULTS

Table 2 summarizesthe originaland consensus-based DISE ratings. The agreement between both
ratingsis presentedin Table 3. Overall, interobserver agreement was highest for oropharyngeal
collapse (Qgegree = 0.63; Qparern = 0.47) and lowest fortongue base collapse (0t gegree = 0.42; Qpattern =

0.27). The agreement for observations at other UA levels ranged from fairto moderate.

In orderto further standardize the DISE assessment, discrepancies among the panel members were
extensively discussed and reconciled. Global agreement was reached in all but two patients. This
consensus-based approach was the foundation for the following recommendations (Figure).

e Inthree patients (4%), the uvula stuck to the posterior pharyngeal wallwithout obstructing
the lumen. This eight-shaped configuration was considered as no collapse instead of partial
collapse.

e Complete palatal collapse was defined as a complete obstruction sustaining at least three
seconds. Complete obstructions lasting less than three seconds were classified as partial
collapse. Review of the DISE footage revealed 12 complete obstructions (15%) classified as
partial collapse and 44 complete obstructions (54%) classified as complete collapse
accordingto this definition.

e Three patients (4%) demonstrated combined anteroposterior and lateral collapse of the soft
palate. This specificrectangular or quadrangular configuration was distinguished from
concentriccollapse of the soft palate (32%) and was referred to as anteroposterior-
laterolateral (AP-LL) collapse.

e Tongue base collapse was considered to be partial whenever the vallecula was completely
obscured. Thiswas presentin 35 patients (43%).

e Lingualtonsil hypertrophy, asobserved in 26 patients (32%), was systematically noted in
case of tongue base collapse. We advocate to evaluate this aspect as part of the general
DISE assessment.

e Complete and partial epiglottic collapse were classified using the same definition as that of
palatal collapse. The reviewed recordings demonstrated 8 patients (10%) with partial

collapse (i.e. < 3 seconds) and 8 patients (10%) with complete collapse (i.e. 23 seconds).
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DISCUSSION

Synopsis of key findings
The current study introduced the concept of an expert review panel for DISE scoring. Comparing the
consensus-based assessment with the original assessment revealed substantial agreement for
ratings of the oropharynx and fairto moderate agreement for ratings of other UA levels. These
findings emphasize the importance of specificdefinitions for certain collapse types as reportedin

this study.

Clinical applicability
Thereisa high needfordevelopmentof auniversally accepted approach to classify DISE findings.’
However, until such classification system exists, itisimperative to attain a uniform and consistent
scoring method among examinersinone centre. Ourstudy highlightsthe role of aninternal review

panel for such purpose.

By discussing alimited numbers of samples, review panels allowto identify important discrepancies
between examiners, thus standardizing DISE scoring. In this study, DISE review mainly changed the
scoring at the levels of the soft palate, tongue base, and epiglottis; oropharyngeal findings were
fairly consistent. According to these findings, both experienced and inexperienced clinicians may
benefitfrom DISEreview. Obviously, however, itis notfeasible, both practically and financially, to
put every single DISE case through panel discussion. Nevertheless, review panels can prove useful
for specificindications, such as (1) patients who need multimodal treatment, (2) patients with
complexorrare types of UA collapse, (3) candidates for hypoglossal nerve stimulation (to exclude

the risk of complete concentric collapse of the soft palate),® and (4) for training purposes.

Expertreview panels can be organised in different shapes andsizes depending on the available
resources and number of members. This can range frominformal case discussions to periodic
(multidisciplinary) meetings, oreven regional (online) platforms, which might facilitate patient
referrals. Inany case, DISE review panels might streamline therapeuticdecision-making and,

accordingly, contribute toanincreased quality of patient care.

Comparison with other studies
To the best of our knowledge, thisisthe firstreport on the implementation of an internal review
panel for DISE findings. Studies in other, mainly oncological, fields have emphasized the need of

expert panels and harmonisation processes for diagnosticexaminations, demonstrating significant
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improvements in interobserver agreement between experts.’ As DISE is commonly recognized as the
cornerstone of anatomical and clinical phenotypingin patients with OSA, review platforms are

essential to maintain andincrease the quality of this examination.

This study compared DISE ratings of an expertreview panel with the original ratings. Notably, both
the original and panel assessment were performed by experienced clinicians. Despite differencesin
study design, the presentinterobserveragreementratesare in accordance with previous research
on DISE.>” Vroegop et al. investigated variations in interobserver agreement between experienced
and inexperienced examiners.’ The authors found the highest concordance among experienced
examiners atthe level of the oropharynx (significantly higherthanin the inexperienced group).
Lowerlevels of agreement, however, were reported forthe degree of palatal and tongue base

collapse, which is consistent with the currentfindings.

Some of the currentrecommendations are in line with previously proposed scoring systems for DISE.
Gillespie et al. systematically assessed lingual tonsil hypertrophy during DISE and specified the
occurrence of tongue base collapse according to this anatomical feature.'® Moreover, Victores et al.
defined epiglottis collapse as intermittent or sustained, ™ which resembles our three seconds rule of

complete collapse.

Strengths and limitations
The main strength of this study relates to the large dataset of DISE samples (n=81) that was
reviewed by the expert panel. This allowed us toinclude awide biodiversity of collapse patterns.

Additionally, all review members were blinded for patient characteristics and original DISE scoring.

We also acknowledge anumber of potential limitations. Ideally, an expert review panel consists of
more members, preferably from different centres, to coalesce various experiences and opinions.
However, firstand foremost, all clinicians who regularly perform DISEin one or more centres should
beincluded. Furthermore, panelreview of large numbers of cases may not be cost-effective or
practical. Finally, in this study, DISE samples were notindependently assessed by the panel
members. Although this approach could have revealed more discrepancies, we opted foran

exhaustive panel discussion to promote a consensus-based review process.
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CONCLUSION

DISE findings may vary significantly depending on personal experience and judgment. The current
study demonstrates the benefits of an expert review panel to overcome thisissue. Several scoring
discrepancies wereidentified and translated into specific future recommendations. Such endeavours
are paramount to standardize DISE scoring and might expeditethe development of auniversal

classification system.
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TABLES

Variables Patients (n = 81)
Gender (% male) 81.5

Age (years) 47.8+9.8

BMI (kg/m?) 27.5+3.3

Neck circumference (cm) 39.0 (37.5-42.0)
AHI (events/h) 14.6 (9.4-23.3)
Supine AHI (events/h) 28.8 (12.7-52.2)
ODI (events/h) 3.5(1.9-10.7)
Mean O, saturation (%) 95.2 (94.1-96.1)
Minimal O, saturation (%) 87.0 (84.0-90.0)

Table 1. Patient characteristics.
Data are presented as mean + standard deviation or median (25"-75" percentile). AHI = apnoea-

hypopnoeaindex; BMI=body massindex; ODI = oxygen desaturation index.
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Upper airway Original scoring Consensus scoring
collapse NA Absent Partial Complete NA Absent Partial Complete
Soft palate
AP 11 32 22 25
LL 0 2 0 0
0 2 0 5
Concentric 12 22 9 17
AP-LL 0 0 1 2
Oropharynx
AP
LL 6 47 22 6 0 56 18 7
Concentric
Tongue base
AP 25 7 34 9
0 47 0 37
LL 2 0 1 0
Concentric
Epiglottis
AP 18 13 7 8
3 42 1 64
LL 3 2 1 0
Concentric
Hypopharynx
AP
LL 28 1 18 0
2 47 2 61
Concentric 2 1 0 0

Table 2. Number of patients percollapse pattern.

Shaded areas represent collapse patterns that did not occur. AP = anteroposterior; LL= latero-

lateral; NA = not assigned (due toinconclusive findings or panel disagreement).
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Agreement (95%Cl)

a-value (95%c1)

Soft palate
Degree 0.64 (0.53-0.75) 0.39 (0.20-0.60)
Pattern 0.51 (0.39-0.62) 0.40 (0.26-0.55)
Oropharynx
Degree 0.72 (0.63-0.82) 0.63 (0.43-0.80)
Pattern 0.72 (0.63-0.82) 0.47 (0.29-0.66)

Tongue base

Degree 0.57 (0.46-0.68) 0.42 (0.24-0.57)

Pattern 0.56 (0.45-0.68) 0.27 (0.08-0.46)
Epiglottis

Degree 0.63 (0.53-0.73) 0.46 (0.25-0.65)

Pattern 0.63 (0.52-0.75) 0.28 (0.08-0.48)
Hypopharynx

Degree 0.72 (0.61-0.82) 0.41 (0.17-0.62)

Pattern 0.70 (0.59-0.80) 0.36 (0.12-0.59)

Table 3. Agreement between originaland consensus-based ratings.

a-value =Krippendorff’s alpha coefficient; 95%Cl = 95% confidence interval.
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FIGURES
Figure 1. Examples of upperairway collapse.

AP-LL = anteroposterior—laterolateral.
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A. No collapse

Uvula sticking to the
posterior pharyngeal wall

B. Partial collapse

AP-LL collapse of the soft Tongue base collapse due
palate to lingual tonsil hypertrophy

C. Complete CoIIapse (= 3 seconds)

Concentric collapse of the Anteroposterior epiglottis
soft palate collapse



