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ABSTRACT

Background. Sleep disturbance is a prominent complaint of
cancer patients. Most studies have focused on insomnia and
cancer-related fatigue. Obstructive sleep apnea (OSA) has
been reported in small studies and case reports.
Methods. In a retrospective reviewof patientswho underwent
formal sleep evaluation and polysomnography (PSG) from2006
to 2011, 56 patients with tumors in the head and neck region
were identified. Clinical characteristics, sleep-related history,
and PSG data were reviewed.
Results.Mostpatientshadactive cancer (80%), and themajority
had squamous pathology (68%). Prominent symptoms in-
cluded daytime fatigue (93%), daytime sleepiness (89%), and
snoring (82%). Comorbid conditions primarily included hyper-
tension (46%) and hypothyroidism (34%). Significant sleep-
related breathing disorder was noted in 93% of patients, and
84%met clinical criteria for OSA. A male predominance (77%)
was noted, and patients were not obese (body mass index
,30 kg/m2 in 52%).Themajority of patients (79%) underwent
radiationprior to sleep study, ofwhich88%hadOSA, and in the

group without prior radiation, 67% had OSA. Adherence to
positive airway pressure (PAP) therapy was slightly better
when compared with the general population. A subset of
patients with persistent hypoxia despite advanced forms of
PAP required tracheostomy. Multivariate analysis revealed
that patients with active disease and radiation prior to PSG
were more likely to have OSA.
Conclusion. Sleep-related breathing disorder was common
in patients with tumors in the head and neck region referred
for evaluation of sleep disruption, and most met clinical cri-
teria for OSA. Daytime fatigue and sleepiness were the most
common complaints. OSA was prevalent in male patients,
and most with OSA were not obese. Architectural distortion
from themalignancy and/or treatmentmaypredispose these
patients to OSA by altering anatomic and neural factors. A
heightened clinical suspicion for sleep-related breathing
disorder and referral to a sleep specialist would be beneficial
for patients with these complaints. The Oncologist 2014;
19:1200–1206

Implications for Practice: Sleep-related breathing disorders are common in patients with tumors in the head and neck region
referred for evaluation of sleep disruption, and most met clinical criteria for obstructive sleep apnea (OSA). Daytime fatigue and
sleepiness were the most common complaints. OSA was prevalent in male patients, and most were not obese. Adherence to
positiveairwaypressuretherapywasslightlybetterwhencomparedwith thegeneralpopulation.Multivariateanalysis revealedan
increased likelihood of OSA in those with active disease and radiation prior to sleep study. A heightened clinical suspicion for
OSA and referral to a sleep specialist would be beneficial for patients with these complaints.

INTRODUCTION

Sleep disturbance is a prominent complaint of cancer patients
with themost prevalent reported symptoms being fatigue, leg
restlessness, insomnia, and excessive sleepiness [1]. However,
therehavebeen fewsystematic studiesevaluating theetiology
or consequences of poor sleep in this population, and most
have focused on insomnia and cancer-related fatigue [2, 3].
Very little is knownaboutpotentially treatable sleepdisorders,
such as sleep-related breathing disorder or, more specifically,

obstructive sleep apnea (OSA) in this type of patient, par-
ticularly in those with head and neck malignancies that can
compromise upper airway patency.

There are many possible causes for sleep disruption in
patients with cancer. These include the cancer itself, medical
therapy (such as sedatives, hypnotics, narcotics, chemother-
apy, steroids, and sympathomimetics), or psychosocial distur-
bances and comorbid medical issues. In addition, undiagnosed
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OSA, with or without symptoms, can further complicate their
outcome because OSA in the general population has been
shown to be independently associated with an increased
likelihood of hypertension, cardiovascular disease, stroke,
daytime sleepiness, insulin resistance,motor vehicle accidents,
and diminished quality of life [4, 5].

The hallmark of OSA is upper airway obstruction, and the
pathophysiology is intricate. Narrowing of the upper airway
occurs normally during sleep, but superimposed features
including anatomic abnormalities (enlarged soft tissues or
narrowing of the pharyngeal space) and neural factors (loss of
functionof thepharyngeal dilatormuscles)mayresult inupper
airway obstruction [6, 7]. Intuitively, tumors in the head and
neck region may cause anatomic abnormalities of the upper
airway. Treatments including radiation and surgery may
further engender airway narrowing and architectural dis-
tortion. These therapies may also create neurosensory dys-
function affecting feedback from the upper airway to the
pharyngeal dilators [8].

Detection and treatment of OSA in patient with tumors in
the head and neck regions has not been extensively studied.
The first report of OSA and cancer described a patient with
newly diagnosed lymphocytic lymphoma in the head and neck
region with OSA as the presenting symptom and subsequent
improvement after treatment [9]. Other malignancies affect-
ing the upper airway, including sarcoma, pleomorphic ade-
noma,mycosis fungoides, paraganglioma, and rhabdomyoma,
have also been reported to cause or presentwithOSA [10–14].
Several small case series have described an increased risk of
OSA in patients with squamous cell head and neck cancers.
Using polysomnography (PSG) as the gold standard, these
reportsdescribe an incidenceofOSA ranging from8%to92%
[7, 15–18]. Only one studywas in a pretreatment group, and
the rest were in head and neck cancer patients post-
treatment (radiation or surgery).

The principal aims of our investigation are to describe the
characteristics of sleep disorders in patients with tumors
located in the head and neck region referred for evaluation
based on PSG data and to determine the risk factors and
symptoms that suggest underlying sleep-related breathing
disorder in these patients.

MATERIALS AND METHODS

Patients
We retrospectively reviewed the medical records of all pa-
tientswith tumors in theheadandneck region thatunderwent
outpatientPSGatTheUniversityofTexasMDAndersonCancer
Center from November 1, 2006 to May 31, 2011. All patients
underwent formal sleep consultation by a board certified
specialist prior to PSG.Thyroid cancer patients were excluded.
The study was approved by the MD Anderson Institutional
Review Board.

Patients and clinical characteristics included basic de-
mographics (age, sex, body mass index [BMI]), comorbidities,
malignancy (region of cancer, pathology, disease status, treat-
ment), sleep history (previous diagnosis of OSA, sleep sym-
ptoms), physical examination, PSG parameters (total sleep
time [TST], sleep position, sleep efficiency [time asleep in
bed/time in bed], sleep stage, apneas, hypopneas, oxygen

saturationnadir, positivepressure therapy), and treatmentof
sleep disorder. Sleep surveys included the Epworth Sleepi-
ness Scale (ESS) and thePittsburghSleepQuality Index (PSQI).
Active cancer was defined by actively treated cancer or less
than 5 years from cancer diagnosis.

PSG
An all-night-attended, comprehensive PSG was performed
using a computerized polygraph tomonitor electroencephalo-
gram (O2-A1, O2-A2, C3-A2, C4-A1), left and right electro-
oculogram, electrocardiogram, chin and anterior tibialis
electromyogram, abdominal and chest wall excursion using
impedance plethysmography, airflow by nasal pressure and
nasal and oral thermistors, and oxygen saturation (SaO2) by
pulse oximetry. Apnea was defined as cessation of breathing
for at least 10 seconds, and hypopnea was defined as de-
creased effort to breathe at least 50% less than baseline and
with at least a 4% decrease in SaO2. Respiratory effort-related
arousal (RERA) was characterized by increasing respiratory
effort followedbyanarousal fromsleep thatdoesnotmeet the
criteria for apnea or hypopnea.

Sleep-related breathing disorders encompasses a group of
disorders characterized by abnormal respiratory patterns or
abnormal hypoventilation during sleep. The presence or ab-
sence of OSA was determined via PSG based on the American
Academy of Sleep Medicine guidelines [19]. OSA is defined as
an apnea and hypopnea index (AHI, episodes of apneas and
hypopneas per hour of sleep) greater than 5. The severity of
OSA was rated as mild (5 to ,15), moderate (15 to ,30), or
severe ($30). Patients with RERAs associated with daytime
sleepiness and an elevated respiratory disturbance index (RDI,
total number of apneas, hypopneas, and RERAs per hour of
sleep) were classified as Upper Airway Resistance Syndrome,
which is considered a subtype of OSA.

Patients with significant sleep-related breathing disorder
underwent PSG with positive airway pressure titration using
continuous positive airway pressure, bilevel positive airway
pressure, and/or adaptive servo-ventilation (ASV). Positive
airway pressure (PAP) was titrated to eliminate snoring and
sleep-disordered breathing. A split studywas conductedwhen
AHI$40 in the first 2 hours of sleep, so the second portion of
the study was used to titrate PAP therapy.

Statistical Analysis
Groups were compared with the Fisher’s exact test for cat-
egorical variables and with the Wilcoxon rank-sum test for
continuous variables. Multivariate logistic regression models
were fit to examine the relationship between the presence of
OSA and patient and clinical characteristics. Factors that had
a univariate p value less than 0.20 were candidates in the
multivariate logistic model. The final model retained only
factors that had statistical significance. Subgroup analysis was
carried out in patients with squamous cell carcinoma. The
results were presented in odds ratios (ORs) and 95% con-
fidence intervals (CIs). p values less than 0.05were considered
statistically significant; all tests were two-sided. Statistical
analyses were carried out using SAS 9.2 (SAS Institute Inc.,
Cary, NC, http://www.sas.com).
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RESULTS

Of the 1,025 patients whomet clinical criteria to undergo PSG,
a total of 62 had cancers in the head and neck region; among
them 6 patients with nonmucosal disease (skin) who received
only surgical treatment were excluded. In the remaining 56
patients, sleep-related breathing disorder was noted in 52
patients, and OSA was found in 47 of these patients. Patient
and clinical characteristics are shown in Table 1. Most (77%)
were men. BMI varied almost equally from ,30 (52%) or
$30 kg/m2 (48%).Themajority had active cancer (80%), and
some (12.5%) had recurrent disease. Only 2% of patients were
current smokers at the time of evaluation. The majority (68%)
had squamous pathology, and their tumor stage at diagnosis
varied (T0 8%, T1 22%, T2 39%, T3 25%, and T4 6%). Sleep
evaluation for squamous cell cancer patients occurred during
active treatment (26%) or within 2 years of treatment com-
pletion (53%). Patients with nonsquamous cell pathology
(n 5 18) and squamous cell pathology (n 5 38) were com-
pared, but there was no significant difference in age, gender,
BMI, therapy (surgery or radiation before PSG), and presence
or severity of OSA. Of those with squamous pathology, most
were in the oropharynx (47%), larynx (17%), and oral cavity
(10%). Four patients underwent PSG with tracheostomy in
place. Two were evaluated for OSA with tracheostomy
occlusion to assess for possible decannulation. The other
two had OSA with significant sleep-related hypoventilation
on baseline PSG, and both were referred for repeat PSG after
tracheostomy was placed.

Of 95 sleep studies performed in 56 patients, 50 were
baselinePSG,38werepositiveairwaypressure titration studies,
and 7 were split studies. The patients were referred for sleep
evaluation by internal medicine (59%), oncology (20%), surgery
(16%), and other services (5%). Details regarding sleep eval-
uation are noted in Table 2. Most patients were referred with
OSA symptoms, but the most common complaints included
daytime fatigue (93%), snoring (82%), and daytime sleepiness
(89%). Hypertension (46%) and hypothyroidism (34%)were the
most common comorbid conditions. Facial deformity was doc-
umented in six patients, five of whom had OSA.

Table 3 describes the diagnostic PSG data in OSA patients
(n5 46).The severity of OSAwasmild (22%),moderate (32%),
or severe (46%). Five patients had split-night studies with TST
less than 2 hours because of severe obstructive events. Sleep
efficiencywas low (,85%) in 28patients. Latency topersistent
sleep was short (,10 minutes) in 18 patients, normal (10–20
minutes) in 16patients, and long (.20minutes) in 12patients.
A short sleep latency is consistent with hypersomnia. Latency
toREMsleepwasavailable in45patients, and itwasshort (,60
minutes) in11,normal (60–120minutes) in13, and long (.120
minutes) in 17. A short REM sleep latency is seen in narcolepsy
but may also be due to prior REM-sleep deprivation or dis-
ruption as seen in patients with sleep apnea, depression,
irregular sleep/wake schedule, or upon withdrawal of medi-
cations such as stimulants and antidepressants. Four patients
did not enter REMsleep, and sleep stagedatawere unavailable
in two patients. Of the 39 patients with sleep stage data, the
majority of patients (62%) did not have N3 (delta) sleep.

There were nine patients without OSA. Five patients had
significant sleep-related breathing disorder with a RDI $20.

Three of these patients underwent PAP titration. In the four
remainingpatients, all complainedof snoring, daytime fatigue,
and daytime sleepiness; three complained of gasping and/or
choking arousals; and one complained of witnessed apneas.
Two patients were noted to have significant periodic limb
movements during the night, and one was placed on
pharmacologic therapy. The third was noted to have restless
legs syndrome and insomnia, and she was treated with
pharmacologic therapy and referred for cognitive behavioral

Table 1. Patient demographics and characteristics

Characteristic
No. of patients
(n5 56) %

Age (years)

Median (range) 60 (28, 87)

Gender

Male 43 77

Female 13 23

BMI (kg/m2)

Median (range) 29 (12, 70.5)

BMI,30 29 52

BMI$30 27 48

Pathology

Squamous 38 68

Lymphoma 7 12.5

Melanoma 1 2

Sarcoma 3 5

Other solid 7 12.5

Primary cancer site

Mucosal cancer 44 79

Larynx 10

Nasal cavity/sinonasal 3

Nasopharynx 3

Oral cavity 5

Oropharynx 21

Unknown primary 2

Skin cancer 2 3.5

Salivary gland 2 3.5

Primary neck involvement 8 14

Active cancer

Yes 45 80

No 11 20

Treated with radiation prior to sleep study

Yes 44 79

No 12 21

ECOG performance status

0 22 39

1 29 52

2 4 7

3 1 2

Alive 1 year after first PSG

Yes 50 89

No 6 11

Abbreviations: BMI, body mass index; ECOG, Eastern Cooperative
Oncology Group; PSG, polysomnography.
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therapy. The fourth patient had anxiety disorder with insom-
nia andpoorsleephygiene, andshewas counseledand referred
to psychiatry.

Treatment of sleep disordered breathing in patients who
underwent PAP titration is further illustrated in Table 4. Most
patients with significant sleep-related breathing disorder
(77%)were prescribed positive airway pressure (PAP) therapy.
Many patients (65%) followed up in sleep clinic, and 75%were
compliant with PAP therapy. Two patients had persistent
hypoxemia despite PAP therapy, and ASV was used, but both
patients eventually required tracheostomy. In total, four

patients underwent tracheostomy after sleep studies. Two
patients underwent elective tracheostomy for complications
related to radiation (laryngeal radionecrosis and osteroradio-
necrosisofmandible).TwopatientshadOSAwithsleep-related
hypoventilation further complicated by respiratory insuffi-
ciency, thus necessitating semiemergent tracheostomy.

The majority of patients (79%) underwent radiation prior
to sleep study.Of thosewith radiationprior to sleep study, 88%
hadOSA,and inthegroupwithoutprior radiation,67%alsohad
OSA.SubgroupanalysisofOSAbyprimarysite (mucosal cancer,
skin cancer, salivary gland, primary neck involvement) and
radiation prior to sleep study (radiation versus nonradiation)
did not show a significant statistical difference.

The univariate analysis between all patients without OSA
andall patientswithOSArevealed thatmalegender (p5 .024),
radiation prior to sleep study (p5 .09), active cancer (p5 .06),
higher Epworth sleepiness score (p 5 .09), and ECOG per-
formancestatus1–3(p5 .08)weresignificantpredictorsof the
presence of OSA. In the logistic regression model for all
patients, patients who had radiation prior to sleep study were
more likely to haveOSA (OR5 11.47; 95%CI5 1.49 to 88; p5
.019). Patients who had active head and neck cancer
were more likely to have OSA (OR 5 13; 95% CI 5 1.65 to
102; p5 .015). In the logistic regression model for squamous
cell pathology, the results were very similar.

DISCUSSION

Sleep-related breathing disorders were common in patients
with tumors in the head and neck region referred with sleep
disruption. Daytime fatigue and sleepiness were the most
common complaints. This is consistent with previous studies
suggesting that sleep disturbance is common in patients with
cancer and may worsen with chemotherapy and/or radiation
[20].Thepresenceofmalignancies involving theheadandneck
region should raise the level of clinical suspicion as a risk factor
for sleep-relatedbreathingdisorderandmore specificallyOSA.

OSAwaspresent in themajority ofour cohort of patients that
were referred with sleep complaints. Traditional hallmark OSA
symptoms include snoring, daytime sleepiness, fatigue, gasping

Table 2. Sleep evaluation

Variable
No. of patients
(n5 56) %

History of OSA

No 38 68

Yes 18 32

Reason for referral

OSA symptoms 45 80

Daytime fatigue 4 7

Other 7 13

Diagnosed with OSA on PSG

Yes 47 84

No 9 16

Diagnosedwithsignificant sleep-related
breathing disorder on PSG

Yes 52 93

No 4 7

Comorbidities

Atrial fibrillation 2 3

Hypertension 26 46

Coronary artery disease 8 14

Hypothyroidism 19 34

Diabetes 8 14

Symptoms

Snoring 46 82

Witnessed apnea 30 54

Gasping and/or choking arousals 27 48

Daytime sleepiness 50 89

Daytime fatigue 52 93

ESS

Positive ($10) 29 52

Negative (,10) 22 39

No survey 5 9

PSQI

Poor sleep (.8) 19 34

Good sleep (#8) 7 12

No survey 30 54

Mallampati

I–II 17 30

III–IV 15 27

Not available 24 43

Abbreviations: ESS, Epworth Sleepiness Scale; OSA, obstructive sleep
apnea; PSG, polysomnography; PSQI, Pittsburgh Sleep Quality Index.

Table 3. Polysomnographic data in patients with obstructive

sleep apnea

Sleep parameter n Mean SD

Total sleep time (minutes) 46 336.7 126

Sleep efficiency (%) 46 77 15.1

REM sleep (%) 46 13.7 9.5

N1 sleep (%) 38 19.9 14.4

N2 sleep (%) 38 60.4 11.5

N3 sleep (%) 40 2.6 5.8

AI 46 16.7 20.7

AHI 46 35 28

REM AHI 46 24.9 21.1

Supine AHI 45 44.9 38.6

SaO2 nadir (%) 46 77.1 10.3

Arousal index (arousals per hour of sleep) 46 45.7 22.2

Abbreviations: AHI, apneas and hypopneas per hour of sleep; AI, apneas
per hour of sleep; OSA, obstructive sleep apnea; REM AHI, apneas and
hypopneas per hour of REM sleep; SaO2 nadir, oxygen saturation nadir;
Supine AHI, apneas and hypopneas per hour of supine sleep.
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arousals, witnessed apneas, and unrefreshed sleep [19, 21].
Although a large proportion of our patients did report snoring
(82%),agreaternumbercomplainedofdaytimefatigue(93%)and
daytimehypersomnia(89%)(Table2).Othercompoundingcauses
forsleepdisruptionspecific toheadandneckcancers includepain,
depression, nicotine and alcohol use, and xerostomia [22]. The
latter, occurring after radiation therapy, may adversely impact
sleep via excessive consumption of liquids resulting in
nocturia, frequent arousals, and difficulty returning to sleep
after awakening. Disfiguring therapies (surgery, radiation) and
socially distressing losses of function (eating, speaking, and
swallowing) may also predispose these patients to depression
[23].Thus, aheightenedclinical awareness is importantbecause
the presentation of OSA in cancer patients may not be typical.
Often systemic manifestations of the malignancy or its treat-
mentsmayobscureother etiologies of thepatient’s complaints.
A proactive approach to identifying OSA in these patients may
also help decrease their overall symptom burden.

The use of an established sleep survey in addition to the
clinician’s simple sleep history may help identify patients at
risk. Although not diagnostic of OSA, the ESS is a brief eight-
question validated reliable tool to assess daytime hypersom-
nolence, and it is commonly used to screen patients with
possible OSA [5, 24]. The ESS was positive in 52% of our
patients. Although no survey has been validated to detect OSA
in the cancer population, other surveys such as the PSQI may
provide some insight into sleep disruption. In cancer patients,
fatigue from the systemic manifestations of the cancer or its
treatment, suboptimal sleep hygiene, use of analgesics and
narcotics, and concomitant respiratory or neurologic disease
may also be contributing to their sleep disruption. Other
disorders such as insomnia and sleep-related movement
disorders should also be addressed.

In the general population, treatment of OSA with PAP
therapy improves psychological and physical impairments in
patients presenting primarily with fatigue, neurocognitive
impairment, and depression [4]. Treatment options for OSA in

patientswithtumors intheheadandneckregion,however,may
provide additional challenges to this treatment modality. PAP
therapy was recommended for most of our patients. Of those
that followed up, adherence to therapy (Table 4) was slightly
better when compared with that reported in the general
population (54%) [25].However, PAP therapymaybedifficult to
administer if facialdeformitiesexist.Other common issuessuch
as drymouthmay be amplified in this population. Finally, there
was a subset of patients in our cohort for whom hypoxia was
persistent despite advanced forms of PAP, and tracheostomy
was the only treatment option.

Although the impact of untreated OSA on the outcome of
the cancer itself in human subjects has not been well defined,
intermittent hypoxia associated with repetitive episodes of
reduction or cessation of breathing during sleep can have
additional potential adverse consequences at both tissue and
systemic levels [26].Two large observational studies have also
suggested the possible effect of intermittent hypoxia and
cancerby showinganassociationbetweenaworseoutcomeof
patients with malignancies and OSA and an increased risk of
cancer and OSA. A population based cohort study from
Wisconsin (1,522 subjects, 22-year follow-up) demonstrated
that both the overall and cancer-specific mortality increased
linearly and significantlywith increasingOSA severity [27].This
association remained significant after adjusting for potential
confounding variables such as age, sex, smoking, BMI, physical
activity, diabetes, waist circumference, and sleep duration.
This association persisted after exclusion of those patients
treated with PAP therapy [27]. A multicenter, clinical cohort
study fromSpain (4,910 patients, median follow-up of 5 years)
concluded that OSA severity, based on the percentage of
nocturnal desaturation below 90% (TSat90), was indepen-
dently associated with increased risk of incident cancer after
correcting for important confounding variables, such as age,
sex, smoking, alcohol consumption, and BMI [28]. Our cohort
of patientswith cancermirrors the severityofOSA found in the
previously described population-based studies in that 78% of
patients had moderate to severe OSA, and the SaO2 nadir was
77%69%, reflecting significanthypoxia. Inour study,wecould
not determine the temporal relationship between onset of
OSA and cancer diagnosis or the effect of OSA (with and
without treatment) on cancer outcome.

Frequent medical comorbidities associated with OSA in-
cluding hypertension, atrial fibrillation, and diabetes were also
seen inourpatients.However,hypertensionandhypothyroidism
weremost common. Although OSA can be prevalent in patients
with untreated hypothyroidism, we believe thyroid dysfunction
in our patients with cancers in the head and neck region is likely
a sequella from radiation therapy, and optimization of thyroid
supplementation should be addressed. Common risk factors for
OSA includemalegender,obesity, increasedneckcircumference,
enlargedtonsilsandadenoids,decreasedupperairwaydiameter,
decreased upper-airway muscle responsiveness during sleep,
and craniofacial abnormalities [4, 6, 21]. Our cohort has a male
predominance (77%), but contrary to the perceived body type
associatedwithOSA, a significant portion of these patientswere
not obese (BMI ,30 in 52%). Furthermore, patients who
received radiation prior to the sleep study and thosewith active
cancer were more likely to have OSA in our cohort. Thus, we
speculate that structural changes as a result of the tumor or

Table4. Treatmentof sleep-relatedbreathingdisorderamong

patients who had positive-pressure titration

Treatment parameter No. of patients (n5 44)a %

Recommended therapy

Desensitization 1 2

Oral appliance 1 2

CPAP/auto-PAP 30 68

BIPAP 9 21

ASV 2 5

Tracheostomy 1 2

Sleep follow-up

Yes 29 66

No 15 34

CPAP compliance (n5 28)a

Yes 21 75

No 7 25
aExcept where noted otherwise.
Abbreviations: ASV, adaptive servo-ventilation; auto-PAP, auto-titrating
positive airway pressure; BIPAP, bilevel positive airway pressure; CPAP,
continuous positive airway pressure.
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therapy (surgery and/or radiation) may be more important by
reducing upper airway compliance, altering neurosensory
feedback and interfering with adequate ventilation and ox-
ygenation during sleep. Of note, most of our patients had active
cancer (80%) andagoodperformance status (ECOG0–2 in98%),
and themajoritywerealive 1yearafter their baselinePSG (89%).
Thus, this supports the importance of appropriate work up and
therapy for symptoms in these highly functional patients.

Although we used an electronic medical record and the
sleep laboratory database tominimize loss of patient data, our
study has the limitations inherent to most retrospective
studies. We included data only from patients referred to the
sleep clinic. Therefore, patients with cancers in the head and
neck region for whom a sleep consult was not requested or
a PSG was not performed were not included in the study.
Furthermore, because these patientswere referredwith sleep
complaints, the percentage of sleep-related breathing disor-
der and/or OSAmay be higher in our cohort as comparedwith
all patients with tumors in the head and neck region.This also
highlights the clinical importance of a systematic method
for eliciting a sleep history and for recognizing symptoms
that may suggest OSA. Also, coexisting sleep disturbances
such as insomnia may make it difficult to identify underlying
OSA. Patients or caregivers minimizing symptoms can also be
a confounding factor in these studies, because it has been shown
that cancer patients can marginalize their sleep disruption as
“expected”with cancer or “not as important.”

Further prospective study in this patient population could
provide meaningful clinical information. Validations of sleep
surveys in this population, as well as their correlation to the
presence of OSA, are important to identify patients at risk. The
identification and treatment of OSA may have a significant
physical and psychosocial impact. The goal of future research
projects would include assessing the cause and effect of head
and neck cancers on OSA with sleep studies before and after
treatment, evaluating the psychosocial and economic impact
of OSA diagnosis and treatment, and determining methods
in which the risk of OSA may be reduced in these patients.
Mechanistically further evaluation for neuromuscular dysfunc-
tion after radiation and surgery, as well endoscopic evaluation
for sites of upper airway obstruction, may further elucidate the
pathophysiologyofOSA in thispopulation.Currently, there isno
consensus statement from otolaryngology or sleep societies to
evaluate for OSA in these patients. Systematic evaluation with
a sleep history and sleep surveys followed by formal con-
sultation by a boarded sleep specialist and PSG would likely be
beneficial. Further study is warranted to optimize outcomes in
patients with head and neck cancer and manage their sleep
disturbances before, during, and after cancer treatment.

CONCLUSION
There is clear association between sleep-related breathing
disorder and cancers in the head and neck region referred
with sleep complaints. We hypothesize that the architectural
distortion from the tumor and/or therapy (surgery or ra-
diation) likely predisposes these patients to OSA, probably
becauseofbothanatomic andneural factors.UnlikeOSA in the
general population, these patients are not typically obese and
maypresentwithdaytime fatigueandhypersomnia.Comorbid
medical conditions typically include hypertension and hypo-
thyroidism. Clinical suspicion of OSAmay be higher in patients
with active disease or in those who have received radiation
therapy. Although adherence to PAP therapy may be thera-
peutic in these patients, certain limitations for the use of
these therapies exist, and persistent hypoxia despite advanced
PAP therapy may warrant tracheostomy. Further research to
evaluate the prevalence of OSA in cancer in the head and
neck region after definitive treatment could have significant
clinical implications. Finally, based on epidemiologic studies,
the identification and treatment of OSA may influence tumor
behavior and affect the patient’s clinical course. Given the
significant amount of sleep-related breathing disorders in our
cohort, a heightened awareness for complaints of sleep
disruption and subsequent referral for evaluation of potential
OSA is paramount in patients with tumors in the head and neck
region.
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CME This article is available for continuing medical education credit at CME.TheOncologist.com.

For Further Reading:
Elisabeth C.W. Neefjes, Maurice J.D.L. van der Vorst, Susanne Blauwhoff-Buskermolen et al. Aiming for a Better
Understanding and Management of Cancer-Related Fatigue. The Oncologist 2013;18:1135–1143.

Implications for Practice:
Cancer-related fatigue (CRF) is a serious symptomofpatientswith canceranddeteriorates theirdailyqualityof life.Whereas
fatigue is a common problem in the general population, with a prevalence of about 30%, up to 99% of patients with cancer
have fatigue ofmore intense severity. CRF is directly related to the biology of cancer, but it can also be caused by anticancer
treatment. We reviewed current evidence about the potential pathophysiological mechanisms causing CRF. Clinical
methods to determine the presence and severity of CRF and potential treatment options to reduce CRF will be discussed.
After reading this review, the reader will have knowledge of the current understanding of CRF and will be able to give
evidence-based advice to patients with CRF.
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