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Introduction

Obstructive sleep apnoea (OSA) is a chronic disease characterized
by frequent collapse of the upper airway while asleep, resulting in
snoring, apnoeic periods, intermittent hypoxia and recurrent
arousals. The worldwide adult prevalence of OSA with associated
daytime somnolence is estimated to be 3—7% for males and 2-5%
for females.! Untreated moderate or severe OSA is a risk factor for
hypertension, ischaemic heart disease, cardiac arrhythmias, stroke,
type 2 diabetes mellitus®™* and major psychiatric illness,”® and can
greatly affect the quality of life. When adult patients present with
symptoms of OSA, current practice is to investigate with diagnostic
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Abstract

Background: Obstructive sleep apnoea (OSA) can be caused by neoplasms involving the
upper aerodigestive tract. Currently, many of these patients have this diagnosis missed, as
most adults diagnosed with OSA do not undergo adequate head and neck examination
including flexible nasendoscopy. We performed a review of the literature to shed light on
this phenomenon and outline the pathologies and issues surrounding this sub-population of
patients diagnosed with OSA.

Methods: A scoping review of the literature was conducted on head and neck neoplasms
presenting with OSA. Data were extracted on demographics, clinical presentation, histopa-
thology, treatment and patient outcomes.

Results: Sixty-seven articles were included, describing 79 patients. Mean age was
45.8 years, and 77.2% were male. Symptoms of OSA were present for an average of
29.2 months before a diagnosis of causative neoplasm was made. Forty-two different benign
and malignant histopathological entities were reported. At diagnosis, the causative pathol-
ogy of 100% of patients was visible on head and neck examination including flexible
nasendoscopy, while only 53.2% were visible on trans-oral examination. One-third of
patients had commenced inappropriate treatment for OSA, including three who had under-
gone sleep surgical procedures. The majority of patients were treated with surgery
alone (72.2%).

Conclusion: Although rare, neoplasms of the upper aerodigestive tract should be consid-
ered as a cause of OSA, especially in patients experiencing other symptoms in addition to
the typical symptoms of OSA. They should particularly be considered in patients with com-
paratively lower body mass index or those with worsening OSA without an apparent cause
identified.

polysomnography (PSG) and delineate the severity and associated
health risks of OSA. Treatment is tailored to each individual based
on clinical risk and symptoms, and may involve a combination of
lifestyle measures, oral appliances, continuous positive airway pres-
sure (CPAP) or multilevel airway surgery.

Current international guidelines on the assessment and treatment
of patients with OSA do not include recommendations for routine
examination with flexible nasendoscopy (FNE).” ENE is a quick,
cheap and effective procedure to examine the upper airway to the
level of the subglottis. It is performed in awake patients in the
office without the need for general anaesthetic. FNE is frequently
used by otolaryngology head and neck surgeons to identify
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generators of airway collapse, planes of collapse and exclude other
pathological entities in patients with OSA.

Multiple anatomical sites and subsites that can be affected by
neoplasms occurring in the head and neck are identified within
internationally accepted guidelines.®This includes the nasal cavity
and paranasal sinuses, oral cavity, pharynx (nasopharynx, orophar-
ynx and hypopharynx), larynx (supraglottis, glottis and subglottis),
major salivary glands and thyroid, with many different benign and
malignant pathologies. Neoplasms in any of these locations, or
involving the parapharyngeal or retropharyngeal space, can narrow
or compromise the upper aerodigestive tract and lead to obstruction,
mimicking the symptoms of OSA. Many of these neoplasms cannot
be seen on transoral examination, nor are apparent on palpation of
the neck (Fig. 1). In particular, these neoplasms may be more diffi-
cult to identify on examination in overweight or obese patients in
whom OSA is also common.

Given the relative rarity of a neoplasm causing OSA and the
infrequency of head and neck examination with FNE in patients
with OSA, the diagnosis of a causative neoplasm may be missed.
As a result, some patients are commenced on device use without
being correctly diagnosed.g’10 Patients may have tumour diagnosis
delayed and resultant disease progression may then limit treatment
options or lead to other local problems, such as cranial nerve
palsies with subsequent dysphonia, aspiration, dysphagia and air-
way compromise. In cases of malignant pathology, a delay in diag-
nosis and treatment may worsen the chance of survival.

While these causative lesions are rare, they are often easily
detectable on thorough head and neck examination including FNE.
These neoplasms may be surgically removed or otherwise treated,
improving or resolving the patient’s OSA. In this paper, we review
the available literature on head and neck neoplasms presenting with
OSA to shed light on this phenomenon, summarize the pathology

and clinical course, and give evidence that thorough head and neck
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examination with FNE is required for selected patients presenting
with symptoms of OSA.

Methods

A scoping review of the literature was conducted on head and neck
neoplasms presenting with OSA. The keywords ‘obstructive sleep
apnoea AND tumour’ and ‘obstructive sleep apnoea AND neo-
plasm’ were entered into the Pubmed online search engine of the
MEDLINE database to identify relevant English-language articles
published between the years of 1985 and 2019 inclusive. Only arti-
cles reporting cases of patients with either malignant or benign head
and neck neoplasms who initially presented with OSA were
included. Articles describing cases that developed OSA as a result
of disease progression or treatment for head and neck neoplasms,
and articles describing the incidence of OSA in patients with diag-
nosed head and neck cancer, were excluded (Fig. 2).

Data collection included assessing the articles identified on initial
literature search in piloted forms by one researcher. After exclu-
sions, remaining articles were reviewed and data were extracted on
patient demographics, clinical presentation, PSG results, radiologi-
cal findings, pathology, treatment and reported outcomes. Case
reports were included. Absolute and relative frequencies were used
to describe the results. Results of studies were combined and fre-
quencies were obtained.

Results

Initial literature search returned 1318 articles. Titles and abstracts
of these articles were reviewed for relevance, with 1206 articles
excluded. Full text of the remaining 112 articles was then reviewed.
After final exclusions, 67 articles remained for inclusion, describing
79 patients (Fig. 2). Of these, 62 were single case reports, four were

Fig 1. A 61-yearold male with severe
obstructive sleep apnoea, treated with con-
tinuous positive airway pressure for 6 years
before being diagnosed with a large para-
pharyngeal tumour. Postoperative histopa-
thology showed a low-grade malignant
peripheral nerve sheath tumour. (a) Subtle
fullness of left upper neck indicated with
white arrow. (b) Transoral examination
showing left parapharyngeal fullness.
(c) View on flexible nasendoscopy (FNE)
showing marked retropharyngeal and para-
pharyngeal mass encroaching on airway.
(d) View on FNE with patient reclining from
the upright position to 45° demonstrating
further obstruction of the airway. (e) Coronal
and (f) axial magnetic resonance imaging
showing large left parapharyngeal tumour
with airway obstruction.
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1318 articles identified on initial

literature search — search terms in
Pubmed: "obstructive sleep
apnoea AND tumour”,

112 articles included in review
of full text

67 unique artides included in final
systematic review, describing 79
patients

1206 excluded after
review of title and
abstract

“obstructive sleep apnoea AND
neoplasm”

Inclusion criteria:

* Malignant or benign head and neck neoplasms
initially presenting with symptoms of OSA

* English language

* Published between 1985 -2019

45 excluded after
review of full text

Exclusion criteria:

* OSA developing as a result of disease
progression

* Incidence of OSAin patients with known head
and neck cancer

Fig 2. Scoping review methodology, results, inclusion and exclusion criteria. OSA, obstructive sleep apnoea.

case series of two patients each and one was a case series of nine
patients. Patient demographics are summarized in Table 1. The
weight of three paediatric patients was listed as percentiles: 50th,
20th and fifth percentiles, respectively. A total of 42 different
pathologies were described. Fifty-eight patients had benign pathol-
ogy and 21 had malignant pathology. The pathological and anatom-
ical details are detailed in Tables 2—4.

All patients presented with symptoms of OSA, including noctur-
nal snoring and choking, restless sleep and daytime somnolence. In
28 patients (34%), these were the only noted symptoms. Other
symptoms reported by patients are listed in Table 5. Symptoms
were present for a mean of 29.2 months before diagnosis (range
0-240 months).

PSG results were reported in 55 patients. Apnoea-hypopnoea
index was reported for 47 patients, with a mean score of 45.4
events/h. Respiratory disturbance index was reported on in six
patients, with a mean score of 41.5 events/h. Oxygen desaturation
index was reported on in two patients, both of whom scored greater
than 31 events/h.

Previous treatment patients had undertaken before diagnosis of
the causative neoplasm was reported in 26 patients, with 22 patients
using CPAP devices and two using bilevel positive airway pressure
(BiPAP) devices. Three patients had undergone sleep surgery pro-
cedures — one each of adenotonsillectomy,’ septoplasty'? and
tracheostomy. '

At the time of diagnosis of the causative neoplasm, 42 (53.2%)
were visible on trans-oral examination, and 79 (100%) were visible
on head and neck examination including FNE.

The majority of included patients had their neoplasms treated
surgically, with 57 patients (72.2%) treated with surgery
alone.>™'214°61 Two patients (2.5%) were treated with both surgery

Table 1 Patient demographics

Total number of patients 79

Age Mean 45.8 years (range 0-79 years)
Male 61 (77.2%)

Female 18 (23.4%)

Body mass index Mean 26.5 kg/m? (range 16.9-49.6 kg/m?)
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and radiotherapy, and one patient (1.3%) treated with each of

surgery and chemotherapy®® and surgery and chemoradiotherapy.®*

65-67 and one

Furthermore, three patients (3.8%) declined surgery
patient (1.3%) was not medically fit for surgery.®® Seven patients
(8.9%) were treated with chemotherapy alone,”***~"* four patients

(5%) were treated with radiotherapy alone,”>™">

and one patient
(1.3%) was treated with chemoradiotherapy.>* The treatment of two
patients (2.5%) was not reported.”®”” Objective or subjective post-
treatment OSA outcomes were reported in 64 patients (81%). A
total of 51 patients had subjective resolution of symptoms after
treatment, 10 of which were objectively confirmed on post-
treatment PSG. A further 11 patients reported subjective improve-
ment of symptoms, all of whom had objective improvement on
post-treatment PSG. Two patients reported subjective improvement

but showed no improvement on post-treatment PSG.

Discussion

OSA is most commonly caused by a combination of factors,
resulting in narrowing of the upper airway during sleep. However,
in a minority of patients this upper airway narrowing is caused by
treatable neoplasms causing anatomical obstruction, which often go
undiagnosed or are only diagnosed after disease progression. In this
paper, we conducted the first review of patients who were diag-
nosed with benign or malignant head and neck neoplasms after first
presenting with OSA. In the 79 reported cases, lipomatous tumours
of the parapharyngeal and retropharyngeal spaces were the most
common pathology. Pleomorphic adenomas arising from the deep
lobe of the parotid gland or in the parapharyngeal space were also
prevalent, while the most common oropharyngeal pathology
reported was lymphoma of the palatine tonsils. Current interna-
tional guidelines on the assessment and treatment of patients with
OSA do not mandate examination with FNE. The causative pathol-
ogy in 100% of patients in this review was visible on head and
neck examination with FNE, while only half (53.2%) were visible
on transoral examination alone.

Limitations of this study include inconsistency in reporting
across studies. Many did not report PSG results before and after
treatment. Furthermore, outcome measures used across studies



Table 2 Histopathological diagnoses of causative lesions divided into
benign and malignant pathologies

Pathology Incidence (%)
Benign 58 (73.4)
Lipoma 15(18.9)
Simple 13
Fibrolipoma 1
Angiolipoma 1
Pleomorphic adenoma 11 (13.9)
Simple 10
with chondroid metaplasia 1
Cyst 8(10.1)
Simple ®
Dermoid
Epidermoid 1
Thyroglossal 1
Schwannoma 4 ()
Paraganglioma 3(3.8)
Solitary fibrous tumour 3(3.8)
Typical 2
Atypical 1
Neurofibroma 2 (2.5)
Osteochondroma 2 (2.5)
Papilloma 2 (2.5)
Non-secreting pituitary macroadenoma 1(1.2)
Osteoma 1(1.2)
Plexiform neurofibroma 1(1.2)
Angiofibroma 1(1.2)
Cystic fibroma 1(1.2)
Encephalocoele 1(1.2)
Haemangioma 1(1.2)
Rhabdomyoma 1(1.2)
Malignant 21 (26.6)
Lymphoma 11 (13.9)
Diffuse large B cell 3
Burkitt 2
Mantle cell 2
Non-anaplastic T-cell 1
Non-Hodgkins 1
Small B-cell lymphocytic 1
Small lymphocytic 1
Sarcoma 3(3.8)
Liposarcoma 1
Liposarcoma within lipoma 1
Subtype not specified 1
Extramedullary plasmacytoma 2 (2.5)
Melanoma 1(1.2)
Mucoepidermoid carcinoma 1(1.2)
Neuroblastoma 1(1.2)
Pleomorphic adenoma with 1(1.2)
adenocarcinomatous transformation
Squamous cell carcinoma 1(1.2)

varied between apnoea-hypopnoea index, oxygen desaturation
index and respiratory disturbance index. Functional outcome ques-
tionnaires were not consistently used and many of the papers
reported outcomes in terms of subjective symptomatology rather
than objective PSG results. Nonetheless, the reported objective or
subjective improvement in OSA after treatment in 78% of patients
suggests the neoplastic lesions were the causative factor. Another
limitation of this study is that all papers included were case reports
or small case series of no more than nine patients, and no large
series or studies were identified in the published literature.

The population was predominantly male with a mean body mass
index (BMI) of 26.5 kg/m, which is lower than that most com-
monly seen in patients with moderate or severe OSA. Thus, a
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Table 3 Anatomical location of causative lesions

Anatomical location Incidence (%)

Parapharynx/retropharynx 35 (44.3)
Parapharyngeal space 16
Retropharyngeal space 11
Arising from deep lobe of parotid 6
Arising from vertebra 2

Oropharynx 21 (26.6)
Palatine tonsils 11
Tongue base 4
Lateral oropharyngeal wall 3
Uvula 2
Soft palate 1

Larynx 9(11.4)

Nasopharynx 5(6.3)
Nasopharyngeal wall 4
Arising from sella turcica 1

Deep neck space 4 (5)
Arising from carotid body 3
Carotid sheath 1

Oral cavity 3(3.8)

Sinonasal cavity 2 (2.5)
Arising from anterior skull base 1
Nasal cavity and paranasal sinuses 1

higher index of suspicion should arise in these comparatively
‘lower-BMI’ OSA patients, particularly if CPAP pressures are
increasing, other symptoms are appearing, or severity of OSA
appears to be worsening despite a lack of apparent cause. Progres-
sive snoring in a previous non-snorer in the absence of weight gain
may also be a red flag for potential neoplasia or mass.

Symptoms most commonly associated with OSA include snor-
ing, apnoea, gasping or choking, daytime somnolence, morning
headaches and decreased concentration or memory.78 In the current
review, 34% of patients reported these symptoms alone. In the
remaining patients, other symptoms were reported, most commonly
dysphagia, dysphonia, globus and nasal obstruction. Some of these
additional symptoms are not typical of OSA and should raise suspi-
cion of upper aerodigestive tract pathology. These symptoms
should be explored in taking a patient history for OSA; with subse-
quent referral for upper airway examination with FNE considered
should they be present.

Symptoms of OSA were present in the reported population for a
mean of nearly two and a half years (29.2 months) before a correct
diagnosis was made. This highlights a long delay in diagnosis for
these patients; we suspect due to a missed opportunity to perform
FNE at initial presentation. Often these patients have very subtle
examination findings that are readily missed with only cursory head
and neck examination (but are more easily diagnosed with
FNE) (Fig. 1).

A proportion of tumours identified in this review, such as lipomas,
pleomorphic adenomas, low-grade lymphomas, paragangliomas and
schwannomas, particularly involving the parapharyngeal or retro-
pharyngeal space, have a slow-growing and often insidious progres-
sion. Indeed, some of them are found incidentally on imaging
performed for other conditions. But for many of the other pathologies
described in this review, a delay in diagnosis with subsequent disease

© 2020 Royal Australasian College of Surgeons
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Table 4 Histopathological diagnoses of causative lesions listed by ana-
tomical location

Anatomical location Incidence (%)
Parapharynx/retropharynx 35 (44.3)
Lipoma 15

Pleomorphic adenoma
Sarcoma
Osteochondroma
Solitary fibrous tumour
Pleomorphic adenoma with
adenocarcinomatous transformation
Schwannoma
Lymphoma
Neuroblastoma
Oropharynx 21
Lymphoma
Schwannoma
Cyst
Extramedullary plasmacytoma
Pleomorphic adenoma
Solitary fibrous tumour
Mucoepidermoid carcinoma
Haemangioma
Larynx 9(11.4)
Cyst
Neurofibroma
Sqguamous cell carcinoma
Plexiform neurofibroma
Rhabdomyoma
Angiofibroma
Nasopharynx
Papilloma
Encephalocoele
Lymphoma
Cyst
Deep neck space
Paraganglioma
Cystic hygroma
Oral cavity
Cyst
Osteoma
Sinonasal cavity
Melanoma
Non-secreting pituitary macroadenoma
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progression may limit available treatment options, or increase risk of
morbidity and mortality when treatment is undertaken. During this
time period, a third (32.9%) of patients commenced inappropriate

Table 5 Presenting symptoms of patients listed by prevalence

Presenting symptom Prevalence (%)
Typical OSA symptoms only 28 (34)
(nocturnal snoring, choking,
restless sleep, daytime somnolence)

Dysphagia 15(18.9)
Dysphonia or voice change 10 (12.6)
Globus sensation 7 (8.8)
Nasal obstruction 6 (7.6)
Stridor or noisy breathing 4 (5)
Dyspnoea 3(3.8)
Palpable or visible mass 3(3.8)
Anosmia 2(2.5)
Epistaxis 1(1.3)
Weight loss 1(1.3)

Some patients reported more than one presenting symptom. OSA,
obstructive sleep apnoea.

© 2020 Royal Australasian College of Surgeons

treatment, including three who underwent inappropriate OSA-related
surgical procedures, exposing them to unnecessary morbidity, medical
expense and risk.

The authors wish to highlight a trend that has emerged in con-
temporary OSA care in the form of the non-physician attended
‘Sleep Clinics’. In these clinics, a patient can have an unattended
‘take home’ PSG which is reported oft-site. The reporting physician
does not examine the patient, and often has limited clinical infor-
mation. They may not be alerted to ‘red flag’ features that might be
concerning for a causative upper aerodigestive neoplasm. A patient
can be offered CPAP to treat OSA based on these studies; and com-
mence OSA treatment without ever being clinically assessed by a
doctor. It is our opinion that any assessment should be vigilant
about the possibility of upper aerodigestive neoplasia causing OSA;
and thus have a low threshold to refer patients for clinical assess-
ment should concerning features be present.

Although routine FNE will detect a neoplastic lesion in only a
small proportion of patients with OSA, it allows a more thorough
assessment of anatomical site contribution to obstruction compared
with limited oral and anterior rhinoscopy examination alone.

Conclusion

Although rare, neoplasms of the upper aerodigestive tract should be
considered as a cause of OSA, especially in patients experiencing
other symptoms in addition to the typical symptoms of OSA. They
should particularly be considered in patients with comparatively
lower BMI or those with worsening OSA without an apparent cause
identified. We recommend that patients who present with symptoms
of OSA are screened for further symptoms and signs which may
indicate upper aerodigestive tract neoplasia, and that referral for
FNE and upper airway assessment is added to clinical paradigms
for selected patients with OSA.
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