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Abstract

Background: Drug-Induced Sleep Endoscopy (DISE) identifies the anatomical level
and pattern of airway obstruction in Obstructive Sleep Apnea (OSA). Variations in
sedation depth may influence airway findings and recovery. This quality
improvement study evaluated whether Bispectral Index (BIS) guided sedation

improves procedural consistency and recovery outcomes during DISE.

Methods: A prospective clinical audit compared, Conventional DISE using clinical
assessment of sedation with/against DISE performed using Target-Controlled
Infusion (TCI) of Injection Propofol guided by BIS monitoring. A BIS range of 65-75
was maintained. Endpoints included total sedative consumption, additional bolus
requirement, number of agents per case, airway collapse patterns, recovery time

(modified Aldrete score =9), and respiratory adverse events.

Results: After implementation of BIS monitoring, total sedative consumption and
additional bolus requirements decreased. Fewer cases require multiple sedative
agents. Airway collapse patterns were more consistent, and recovery time was shorter

in the BIS-guided phase.

Conclusion: BIS-guided sedation during DISE improves procedural consistency and
recovery characteristics. Objective monitoring may enhance reliability of airway

evaluation in OSA.

Keywords: Obstructive Sleep Apnea; Sleep Endoscopy; DISE; Bispectral index; BIS;
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1. Introduction

Obstructive Sleep Apnea (OSA) is characterized by recurrent upper airway collapse dur-
ing sleep, leading to intermittent hypoxemia and sleep fragmentation-ll It is associated
with cardiovascular and metabolic morbidity. Continuous Positive Airway Pressure
(CPAP) remains first-line therapy; however, frequent intolerance necessitates alternative
strategies, including surgery. Drug-Induced Sleep Endoscopy (DISE), described by Croft
and Pringle{2l enables dynamic visualization of airway obstruction under pharmacologi-

cally induced sleep. The VOTE classification system standardizes description of collapse
patterns.®l Accurate interpretation requires a sedation state that resembles natural sleep
without excessive hypnotic depth. Sedation influences upper airway tone and collapsi-
bility. 14 Clinical titrations of sedatives may not reliably reflect cortical hypnotic state.

The Bispectral Index (BIS), an electroencephalography-derived parameter, provides an
objective measure of hypnotic depth.% This article assessed the impact of BIS guided
sedation on sedation control, airway evaluation, and recovery during DISE.

Table 1: Comparison of sedative agents used in DISE

Agent Advantages Limitations / Concerns

Propofol Short sleep onset latency; | Requires careful titration
High success rate for DISE | to avoid oversedation
observation. 1671

Midazolam Airway collapsibility simi- | Risk of respiratory depres-
lar to natural sleep sion, especially when com-

bined with opioids

Dexmedetomidine Preserves airway tone; | May alter collapse pat-
Lower risk of respiratory | terns; Not recommended
depression8 as first-line agent for DISE

2. Materials and Methods

2.1. Study Design

A prospective clinical study was conducted in the Department of Anesthesiology at
Kauvery Hospital. The audit comprised a baseline phase and a post-implementation
phase following introduction of BIS monitoring.

2.2. Baseline Phase

During conventional DISE, sedation was titrated using clinical indicators including re-

sponsiveness, eyelash reflex, respiratory pattern, and haemodynamic parameters.

Collected data included:

° Total sedative dose.

e  Additional bolus requirement.

e Number of sedative agents used.

° Airway visualization adequacy.

e  Recovery time (modified Aldrete score 29).
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e  Respiratory adverse events.
2.3. BIS-Guided Phase

BIS monitoring was introduced as an objective depth-of-sedation tool. 2 A target BIS
range of 65-75 was maintained to approximate natural sleep.

The standardized protocol included:

e  Propofol via Target-Controlled Infusion.
e  Continuous BIS monitoring.

e  Titration to maintain BIS 65-75.

e  Avoidance of additional sedatives unless clinically indicated.
2.4. Audit Endpoints

Primary endpoints were:

e  Total sedative consumption.

e  Additional bolus requirement.

e  Number of agents per case.

e  Airway collapse pattern consistency.

e  Recovery time.

e  Respiratory adverse events.

3. Results

B Without BIS
H With BIS

Fig (1): Total number of cases studied -14
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4. Sedative Use

During the baseline phase, sedative dosing varied, and multiple agents were used in
several cases. After BIS implementation, total sedative consumption decreased, addi-
tional bolus use was reduced, and fewer cases required more than one sedative agent.

(Fig 2).
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Fig (2): Supplemental Bolus Requirements

5. Recovery

Recovery time to modified Aldrete score 29 exceeded 15 mins and less predictable dur-
ing conventional sedation. In the BIS-guided phase, recovery time was consistently less

than 15 mins. (Fig 3).

OImmediate O Delayed

[=)]

Without BIS With BIS
Fig (3): Recovery Characteristics
6. Airway Management

During baseline phase, the need for active airway management was frequent, totaling 12
interventions. Following implementation of BIS monitoring, the requirement of these
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manoeuvres was considerably reduced, with one single instance noted for each interven-
tion type. No case in either phase required intubation. (Fig 4).

Blaw thrust B 02 supplementation Both H Intubation

(=2}

Without BIS With BIS

Fig (4): Requirement for airway management interventions. (O2: Oxygen; BIS: Bispectral
Index)

7. Discussion

This study demonstrates that BIS monitoring during Drug-Induced Sleep Endoscopy
improves sedation control and recovery characteristics. Introduction of objective hyp-
notic depth monitoring was associated with reduced sedative variability and improved
procedural consistency. DISE requires a sedation level that approximates natural sleep
without deep anesthesia. Sedation depth influences upper airway muscle tone and col-
lapse patterns. ¥l Clinical signs alone may not accurately represent cortical hypnosis,
potentially affecting airway interventions. BIS provides a quantitative index of hypnotic
depth derived from electroencephalography.l% Maintaining values between 65 and 75
enabled controlled titration and reduced reliance on subjective assessment. This may
explain the observed reduction in sedative adjustments and improved procedural uni-
formity. Because DISE findings guide therapeutic decisions, minimizing sedation-related
fluctuations which is clinically important. Controlling hypnotic depth helps ensure that
airway findings reflect underlying anatomy rather than pharmacologic variability.

Improved recovery characteristics observed after BIS implementation are consistent with
evidence that BIS guided anesthesia reduces anesthetic exposure and facilitates emer-
gence1l Although BIS monitoring requires additional resources, its integration into
DISE practice appears feasible and may enhance procedural reliability. Further, con-
trolled studies are needed to confirm optimal BIS targets specific to upper airway evalu-
ation.

8. Limitations

This was a single-center study without randomization. Sample size was limited, and
long-term clinical outcomes were not assessed. BIS values may be influenced by electri-
cal interference or patient-specific EEG characteristics.[11:
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9. Conclusion

BIS-guided sedation during Drug-Induced Sleep Endoscopy improves sedation control,
enhances consistency of airway assessment, and shortens recovery time. Objective depth
monitoring may support standardized evaluation of patients with Obstructive Sleep Ap-
nea.
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