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Abstract

Introduction: Obstructive Sleep Apnea (OSA) is a sleep-related breathing disorder characterized
by episodes of partial or complete airway collapse resulting in oxygen desaturations and sleep
disturbance. The treatment of choice is Continuous Positive Airway Pressure (CPAP) however patients
can fail to tolerate this treatment modality. In this case report we demonstrate the importance of
undertaking an airway assessment in those demonstrating poor compliance or refractory symptoms
with CPAP using Drug Induced Sleep Endoscopy (DISE).

Results: A 42-year-old male presented with moderate OSA with an Apnea/Hypopnea Index (AHI)
of 23.4 events per/hour who showed no compliance to prescribed CPAP. Computed Tomography
(CT) scan and Drug Induced Sleep Endoscopy (DISE) revealed a deviated septum with nasal valve
incompetence, a complete palate obstruction and a prolapsing right corniculate cartilage towards
glottic midline resulting in airway obstruction. He underwent a rhinoseptoplasty, lateral Expansion
Sphincter Pharyngoplasty (ESP) and suspension laryngeal microsurgery with laser removal of
the right corniculate cartilage. Three months following surgery, patient denied snoring and the
polysomnography type Ill showed an improvement in AHI to 7.6 events per/hour.

Conclusion: It is important to recognize the anatomical causes of OSA and in this case report we
highlight the benefit of DISE as a diagnostic tool in investigating patients with refractory symptoms
despite CPAP. Functional airway assessment demonstrates that OSA is often resulting from obstruction
at multiple levels and hence patients need a personalized and individualized management to achieve
the best surgical results.
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Scan; DISE: Drug Induced Sleep Endoscopy; ESP: Expansion Sphincter Pharyngoplasty; ESRS: European
Sleep Research Society; ESS : Epworth Sleepiness Scale; ICSD: International Classification of Sleep Disorders;
OSA: Obstructive Sleep Apnea; MAD: Mandibular Advancement Devices; PSG: Polysomnography; VOTE:

Velum, Oropharynx, Tongue, Epiglottis.
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Introduction

According to the European Sleep Research Society (ESRS),
Obstructive Sleep Apnea (OSA) is a sleep-related breathing dis-
order [1] that must comply with the diagnostic criteria of the
International Classification of Sleep Disorders (ICSD-3) [2]. OSA
is characterized by pathophysiological mechanisms which result
in multilevel upper airway collapse when the inspiratory trans-
pharyngeal pressure exceeds the pharyngeal dilating muscle
action [8]. Polysomnography or home sleep apnea testing are
the diagnostic tests commonly used to diagnose OSA in uncom-
plicated adult patients presenting with signs and symptoms that
indicate an increased risk of moderate to severe OSA. In pa-
tients with comorbidities and inconclusive preliminary results,
polysomnography is recommended [3].

Untreated OSA is associated with several comorbidities such
as cardiovascular disease, resistant hypertension, metabolic
diseases (diabetes and dyslipidemia), dementia and cancer [4-
7]. OSA treatment can result in improved quality of life, daytime
sleepiness together with improvement in associated comorbidi-
ties and mortality reduction [4,8,10].

Continuous Positive Airway Pressure (CPAP) is the treatment
of choice for OSA as it maintains airway patency [9]. It is a thera-
py which can be poorly tolerated and non-noncompliance rates
of up to 50% can be observed within the first week of treat-
ment [11]. Non-compliance can be a result of psychological fac-
tors such as anxiety, claustrophobia and worsening insomnia,
or physical factors (mask leaks, skin breakdown and dry throat/
nose) [12]. Advances in CPAP designs such as humidification,
pressure generation settings and different mask interfaces are
available to individually customize treatment to the patient
and improve compliance. It is important to be aware of other
treatment modalities in patients non-compliant with CPAP and
highlighting weight loss and lifestyle guidance in those where
weight may be aggravating symptoms [12,13]. In mild and mod-
erate OSA oral mandibular devices may be used and positional
therapy might be effective. Otorhinolaryngological and/or max-
illofacial surgery may also be indicated in specific cases [12].

In this case report we highlight the importance of recogniz-
ing and investigating anatomical causes of OSA which may be
refractory or exacerbate noncompliance with CPAP. It demon-
strates an uncommon cause of laryngeal involvement in OSA
that might also, be the cause of non-compliance to CPAP.

Materials and methods

Clinical data of a 43 years old male with snoring and OSA
symptoms.

Results

A 43-year-old male presented with snoring, nocturnal as-
phyxiation and sensation of nocturnal vomits. He had no previ-
ous surgical history, denied alcohol intake and no smoking his-
tory. He had a Body Mass Index (BMI) of 23. He scored 13 on the
Epworth Sleepiness Scale (ESS) and the Berlin Questionnaire
showed a high risk of underlying OSA. His neck circumference
was 39 cm. Polysomnography (PSG) Type 3 revealed moderate
OSA with Apnea/Hypopnea Index (AHI) of 23,4 events per hour
and when in supine position, AHI was 37 events per hour. Me-
dian oxygen saturation was 92% with a minimum oxygen satu-

ration of 82%.

Auto-CPAP therapy was initiated and despite mask adjust-
ments he continued to report significant sleep disturbance on
therapy. He was referred to an Ear, Nose and Throat Specialist
for further evaluation. On examination found to have a deviated
septum, right nasal valve incompetence and rhinitis. He had a
IIB grade according to Friedman’s tongue position classification
and the tonsils were grade 2 [14]. The Computed Tomography
Scan (CT scan) confirmed a deviated septum and sinusitis (Fig-
ures 1 & 2). Upper airway CT scan revealed an area of 65.5 mm?,
a soft palate with a length of 39 mm and a retroglossal distance
of 11.8 mm. It additionally revealed micrognathia, tongue base
touching the epiglottis (Figures 3 & 4) and midline prolapse of
right arytenoid/vocal fold (Figure 5).

Dynamic assessment of his airway was undertaken by car-
rying out a Drug Induced Sleep Endoscopy (DISE) with propo-
fol sedation and the depth of sedation was monitored with
Bispectral Index (BIS). The VOTE (velum, oropharynx, tongue,
epiglottis) classification was used to characterize findings and
structures contributing to the degree of obstruction [15]. Dur-
ing DISE, the patient snored, kept his mouth opened and sev-
eral events resulting in >4% oxygen desaturations where ob-
served. Total anteroposterior velum obstruction (Figure 6) was
observed with no opening while performing chin-lift maneuver.
Oropharynx lateral walls vibrated, and the tongue base touched
the epiglottis but airway obstruction was not observed. Epiglot-
tis had normal configuration and didn’t demonstrate trap door
movements. Glottic view showed a prolapse of the right cor-
niculate cartilage towards the midline during inspiration, com-
pletely obstructing the airway and causing the apnea events
(Figures 7-10).

CPAP was administered on a low continuous positive pres-
sure to maintain the patency of the glottis. Patient remained
symptomatic and he maintained non-compliant to CPAP and
therefore a surgical approach was performed. He underwent
a rhinoseptoplasty with right spreader graft, lateral Expansion
Sphincter Pharyngoplasty (ESP) and suspension laryngeal mi-
crosurgery with laser with removal of the right corniculate car-
tilage was undertaken. Three months postoperatively, patient
denied snoring, reported improved quality of life and scored
4 on the Epworth Sleepiness Scale. PSG Type Il revealed and
improved AHI of 7.6 events per/hour and an AHI of 8.7 events
per/hour in the supine position. Median oxygen saturation was
95.1% and minimum saturation of 91%.

Discussion

In this case report we highlight the importance of further
evaluation of anatomical causes of OSA in patients poorly com-
plaint with CPAP and demonstrating refractory symptoms de-
spite its optimized use. The use of DISE in our patient identified
a deviated septum and prolapse of the right corniculate carti-
lage towards the midline causing complete airway obstruction
and resulting in apnea events. A multi-level surgical approach
involving the nose, pharynx and larynx allowed an individual-
ized treatment which resulted in symptomatic (absence of snor-
ing and improved quality of life) and objective improvement in
AHIl and overnight oxygen saturation on repeated PSG.

www.jclinmedsurgery.com



Figure 1: CT scan of the paranasal sinus demonstrated a Figure 4: CT scan of the upper airway demonstrating airway
deviated septum (coronal view). distances: soft palate 39.3 mm; retroglossal 11.8 mm. (Sagittal
view). There is also evidence of micrognathia and tongue base
touching the epiglottis.

Figure 2: CT scan of the paranasal sinus demonstrating sinusitis.

Figure 5: CT scan demonstrating midline prolapse of right
arytenoid/vocal fold (Axial view).

Figure 3: CT scan of the upper airway demonstrating an area of Figure 6: DISE: velum complete anteroposterior closure.
65.6 mm? (axial view).
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Figure 7: DISE image in expiratory time: epiglottic view showing
right corniculate cartilage towards midline.

Figure 8: DISE in expiratory time: Glottic view showing right
corniculate cartilage towards midline.

Figure 9: DISE in inspiratory time: Epiglottic view showing
prolapse to midline of corniculate cartilage, completely closing the
airway.

Sleep endoscopy has been tried since 1978 [16,17]. In 1991
at the Royal National Throat, Nose and Ear Hospital in London
the use of Drug Induced Sleep Endoscopy (DISE) was pioneered
which allowed improved upper airway assessment in a shorter
time scale [17]. It is currently used as a diagnostic tool in pa-
tients not responding to CPAP therapy as well as improving sur-
gical outcomes for the surgical management of OSA [15,18-20].
Its use in this patient allowed a dynamic and functional upper
airway assessment during sleep and detected that the cornicu-
late cartilage prolapse causing almost complete obstruction.

The use of DISE has demonstrated that OSA often results
from multilevel obstruction and improved outcomes require an
individualized multilevel approach. In patients identified with
tongue base and epiglottic collapse the use of Mandibular Ad-
vancement Devices (MAD), hypoglossal nerve stimulation or
epiglottic surgery can be treatment options for the manage-
ment of OSA [29-31]. Laryngeal surgery has already been pro-
posed to solve OSA in patients with laryngomalacia, such as,
supraglottoplasty [33]. To our knowledge, this is the first case
report published where corniculate cartilage removal allowed
treatment of it’s prolapse into the airway. This patient also ben-
efitted from a multilevel individualized surgical approach to
abnormal nose, pharynx and larynx findings to allow improved
post-surgical outcomes.

Nasal breathing contributes to vital physiological functions,
such as heating and humidification of inhaled air, and stimula-
tion of ventilation. Nasal obstruction may result in increased col-
lapsibility of the oropharynx and it is frequently observed in pa-
tients with OSA [16-18]. Nasal obstruction and sleeping with an
opened mouth, have both been identified as causes for nonad-
herence and failure with CPAP [18,19]. Nasal valve competence
should carefully be evaluated by Ear, Nose, Throat specialists as
its structure will play an important role in nasal function [17].
In our patient, we undertook a rhinoseptoplasty to correct the
deviated septum and nasal valve incompetence as this would
allow improved OSA symptoms and likely improved CPAP toler-
ance if needed in the future.

Surgery in OSA has two main purposes: increase airway area
and improve stiffness of the pharyngeal structures. In 1981
Fujita et al introduced the uvulopalatopharyngoplasty as sur-
gical treatment for OSA [25]. Whilst advancements have fur-
ther improved the surgical technique utilized, not all patients
benefit equally from this surgery. This highlights how there can
be variability in which structures are resulting in upper airway
obstruction and the importance of an individualized dynamic
assessment of patients to understand the best surgical man-
agement for resolution of symptoms. For example, in patients
where palatal obstruction is observed causing OSA they benefit
the most from Expansion Sphincter Pharyngoplasty (ESP) and
Barbed Reposition Pharyngoplasty (BRP [26-28]. Factors associ-
ated with success in pharyngeal surgery have identified as; ton-
sil size, BMI, AHI, cephalometry and upper airway anatomy [29].

However, and it was possible to identify it mainly because
of the introduction of DISE, most cases of OSA have multilevel
obstruction demanding a multilevel approach. Tongue base and
epiglottic collapse have been identified and treatment with
Mandibular Advancement Devices (MAD), hypoglossal nerve
stimulation or epiglottic surgery can be proposed [29-31]. The
prevalence of epiglottic collapse in OSA is probably higher than
it was believed. DISE has helped to diagnose epiglottic collapse
allowing its personalized treatment. Epiglottic surgery includes
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partial epiglottectomy, epiglottopexy and epiglottic stiffening
operation [32-35].

Laryngeal surgery has already been proposed to solve OSA
in patients with laryngomalacy, such as, supraglottoplasty [33].
However, to our knowledge, prolapsing corniculate cartilage
and consequently, corniculate removal to solve glottic occlusion
has never been published. Removal of corniculate cartilage has
no long-term complications being a safe surgery. Even if OSA
didn’t improve and OSA symptoms maintained, corniculate car-
tilage surgery would probably allow CPAP compliance in this
patient.

This patient performed multilevel surgery (nose, pharynx
and larynx) with resolution of snoring and a better outcome of
OSA. A detailed assessment of the airway allows an individual-
ized treatment ensuring better resolution of OSA.

Conclusions

Surgical assessment of obstructive sleep apnoea has dem-
onstrated that upper airway obstruction are often multileveled.
DISE is a diagnostic tool that allows dynamic assessment of the
upper airway in a sedated state reflective of natural sleep. It
can identify the anatomical structures resulting in obstruction
of the upper airway and inform improved surgical decisions for
management of OSA. It is a helpful diagnostic tool in evaluating
patients who are poorly compliant with CPAP or have refractory
symptoms despite optimized CPAP. To our knowledge, this is
the first published case revealing the management of prolapsed
corniculate cartilage and how an individualized multileveled
surgical approach allowed improved patient symptoms and AHI.
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