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Objective: To identify the incidence of obstruc-
tive sleep apnea (OSA) in patients treated for head
and neck cancer. Obstructive sleep apnea is a rela-
tively common and highly morbid condition that af-
fects 9.1% of male and 4% of female middle-aged
adults.1 Patients who have been successfully treated
for head and neck cancer may often have a partially
obstructed upper airway which is functional during
the day, but collapses during sleep. Study Design/
Methods: Twenty-four patients successfully treated
for tumors of the tongue-base, pharynx, or supraglot-
tic larynx were enrolled. Through OSA-related ques-
tionnaires, physical examination, and polysomnogra-
phy, the incidence of OSA in this patient population
was determined and compared with that of the gen-
eral population. Results: The incidence of OSA (91.7%)
in this head and neck cancer patient population was
found to be significantly (P � .001) higher than that of
the general population. (In a random sampling of
middle-aged adult males between the ages of 30 and
60 years old with a respiratory disturbance index
(RDI) >15, the prevalence was previously reported to
be 9.1%.1) Sixteen of 24 patients (72.7%) had clinically
defined symptoms of sleep apnea. Ten of 24 patients
(41.7%) received radiation therapy; all had an RDI
>15. Eleven of the 14 patients (78.5%) who did not
receive radiation therapy also had an RDI >15. Eight
patients (33.3%) continue to regularly use continuous
positive airway pressure with significant improve-
ment in symptoms. Conclusions: Identification and
treatment of OSA may be an important factor in im-
proving quality of life for patients with head and neck
cancer. Key Words: Obstructive sleep apnea, head and
neck cancer, sleep-disordered breathing.
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INTRODUCTION
Obstructive sleep apnea (OSA) is a relatively com-

mon and highly morbid condition that affects 9.1% of male
and 4% of female middle-aged adults.1 The sleep apnea
syndrome is clinically defined by episodes of both apnea
(cessation of airflow for 10 or more sec2) and hypopnea
(decreased effort to breathe at least 50% less than the
baseline and with at least a 4% decrease in oxygen satu-
ration, or SaO2) and symptoms of functional impairment.3

The syndrome can produce significant morbidity and mor-
tality and has been associated with severe daytime hyper-
somnolence, cardiovascular complications, including sys-
temic hypertension4 and cardiac arrhythmias,5 and
automobile accidents.6–8

Attempts have been made to assess the full impact
that sleep-disordered breathing incurs on the health of the
general public. The repeated pauses in breathing during
sleep lead to the fragmentation of sleep and decreases in
oxyhemoglobin saturation. Sleep-disordered breathing
ranges from partial airway collapse and increased upper
airway resistance, apparent as snoring and episodes of
hypopnea, to complete airway closure and severe episodes
of apnea that produce the majority of problems described
above. Studies reporting that snoring is associated with
myocardial infarction, stroke, and hypertension9–11 sug-
gest that even a minimal level of sleep-disordered breath-
ing may cause significant adverse health effects.12

The pathophysiology of sleep apnea syndrome is
based on the inability of the patient to maintain a patent
upper airway during sleep. The cause of this inability
varies significantly among patients but includes three cat-
egories of problems: 1) enlarged soft tissues such as the
tongue base and palate, 2) narrowing of the pharyngeal
space by anatomic abnormalities, or 3) loss of function of
the pharyngeal dilator musculature. It is reasonable to
assume that patients who have undergone treatment for
head and neck cancer with and without reconstruction
using flaps to replace tissue may have one or all of these
abnormalities. It is also possible that radiation therapy to
the pharynx and larynx may cause narrowing of the air-
way and impair function of the pharyngeal dilator muscu-
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lature. On the other hand, it is possible that radiation
therapy may cause loss of elasticity that is beneficial in
preventing collapse of the airway during sleep. This study
was undertaken to assess the incidence of OSA in patients
with head and neck cancer treated by surgical resection
and compare them with the general population. In addi-
tion, a subgroup of patients who underwent radiation
therapy was compared with those who did not receive
radiation therapy.

MATERIALS AND METHODS

Patient Evaluation
Twenty-four patients who had previously been treated for

resection of a head and neck cancer involving the tongue base,
pharynx, or supraglottic larynx were asked to complete an OSA
sleep questionnaire (Table I).

No patients who received a total laryngectomy or were
breathing with the assistance of a tracheotomy/tracheostomy
were included in the study. The symptoms were divided into three
major categories based on the pattern of occurrence: always,
frequent, and rare. The sleep questionnaire consisted of the fol-
lowing symptoms: 1) restless sleep, 2) loud and heavy snoring, 3)
daytime sleepiness, 4) decreased daytime alertness, 5) irritability
and short temper, 6) morning headaches, 7) forgetfulness, 8)
mood or behavior changes, 9) anxiety or depression, or 10) a
decreased interest in sex.

Clinically significant OSA was defined as experiencing at
least two of the first four symptoms always or frequently during
the day. The other symptoms were considered nonspecific. Based
on the above criteria, patients were placed in the following two
groups: 1) clinically significant or 2) not clinically significant.
Each patient’s body mass index (BMI) was calculated and each
patient underwent routine polysomnography.

Polysomnography
An all-night-attended, comprehensive sleep study was per-

formed using a computerized polygraph to monitor electroenceph-
alogram (C3-A2, C4-A1), left and right electrooculogram, electro-
cardiogram, chin and anterior tibialis electromyogram,
abdominal and thoracic movement by inductive plethysmograph,
nasal oral airflow, oxygen saturation (SaO2) by pulse oximetry,
and throat sonogram. Apnea was defined as cessation of breath-
ing for at least 10 seconds. Hypopnea was a decreased effort to
breathe at least 50% less than the baseline and with at least a 4%
decrease in SaO2. Respiratory distress index (RDI) was calculated
as the sum of total events (apneas and hypopneas) per hour.
Oxygen saturation was monitored by pulse oximetry, and mini-
mum oxygen (O2) levels were identified as well as mean O2 levels.

Patients displaying an RDI between 15 and 40 or a mini-
mum oxygen saturation between 75 and 90 were classified as
having mild to moderate OSA. Patients with an RDI �40 or a

minimum SaO2 �75 were classified as having severe OSA. Those
individuals with an RDI �15 or a minimum SaO2 �90 were
classified as clinically insignificant.

Statistical Analysis
Traditional statistical analysis using �2 and Fisher exact

tests were used comparing our head and neck cancer population
to a study of OSA in a normal population.1

RESULTS
There were 24 patients in this study (21 men and

three women). Ages ranged from 39 years to 83 years
(mean, 64.8 y). Body mass index ranged from 16% to
31.7% (average, 22.34%). The apnea and hypopnea index,
also known as the RDI, ranged from 7.79 to 96 (average,
49.86). Using the definition of a clinically significant sleep
apnea as an RDI �15 or a minimum oxygen desaturation
as less than 90%, 22 of 24 patients (91.7%) had clinical
OSA (defined by polysomnograph). Sixteen (72.7%) of
those 22 had recognizable symptoms.

Ten (41.7%) of 24 patients received radiation therapy;
all (100%) of those patients had an RDI �15. In the non-
radiation therapy group, 11 of 14 (78.5%) had an RDI �15.

Subjects who agreed to undergo polysomnography
were compared with regard to their responses to all ques-
tionnaire items on sleep characteristics. Sixteen patients
(72.7%) of the 22 who had an RDI �15 experienced clini-
cally defined symptoms of sleep apnea.

All patients who had an abnormal polysomnogram
were referred for continuous positive airway pressure
(CPAP) titration studies. Home therapy with CPAP was
recommended. Sixteen patients discontinued use of the
CPAP soon after initiation. Eight patients continue to use
CPAP on a regular basis with improvement of clinical
symptoms.

Our data showed that 91.7% of our study population
had OSA. In the study by Young et al.,1 9.1% of males in
a normal population had OSA defined as an RDI �15.
When our study is compared with the normal population,
we notice a higher percentage of OSA in patients with
head and neck cancer. This difference is statistically sig-
nificant (P � .001).

DISCUSSION
Patients with head and neck cancer have multiple

causes for fatigue and possibly hypersomnolence. Surgical
and radiation treatment may be debilitating and recovery
is often prolonged. Poor nutritional intake, anxiety, de-
pression, and sometimes pain may be further contributing
factors to sleep deprivation and fatigue. In fact, fatigue is
often overlooked as a symptom in patients with head and
neck cancer and is considered “normal” and acceptable.
Although not all contributing factors can be eliminated,
we should identify and treat causes of fatigue that are
treatable. Obstructive sleep apnea is a common disorder
in the general population but far more common in head
and neck patients.

It has long been known that a paralyzed vocal cord
can cause obstructive sleep apnea. This has been accepted
as fact because it is logical that a narrowed airway will
contribute to OSA, but this has never been proven. A

TABLE I.
Primary Cancer Location.

Primary Cancer
Location Total No. of Patients

Soft palate 2

Larynx 7

Supraglottic larynx 4

Tongue base 7

Pharynx 4
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narrowed larynx, hypopharynx, or pharynx can also be
contributing factors to OSA. In addition to narrowing the
airway by surgical resection or radiation that destroys
tissues involved by tumor, we often add flaps for recon-
struction that will further narrow the airway. This study
clearly showed that the incidence of OSA in head and neck
patients is extremely high (91.7%) versus that in the gen-
eral population (9.1%).

Body mass index has been shown to be an important
variable in OSA. In fact, high BMI (over 28) has been
clearly demonstrated to be a significant factor in OSA.13

In this study, 22 of the 24 patients had a normal or low
BMI so that BMI cannot be considered a factor in the high
occurrence rate of OSA. In fact, the two patients who had
a BMI greater than 28 did not have significant sleep
apnea. Both of these patients had T1 lesions of the larynx
treated by laser cordectomy. They had a tumor and treat-
ment that did not result in a narrowed airway.

Radiation theoretically may have opposing effects on
the upper airway. On the one hand, scarring may cause
contracture and narrowing of the airway. On the other
hand, radiation may have a beneficial effect of tightening
redundant soft tissue in the upper airway or reducing
excessive tongue base tissue. Both of these effects would
decrease the likelihood of OSA. We therefore compared
the radiation group (10 patients) with the non-radiation
group (14 patients) to determine if there was a difference.
Both showed a significantly higher occurrence rate of OSA
compared with the general population. Because the
groups were so small, statistical analyses of the subgroups
(radiated vs. non-radiated) was not done.

Although the incidence of OSA in the radiated group
was 100% versus 78.5% in the non-radiated group, some of
this difference may likely be the higher percentage of T3 and
T4 tumors in the radiated group. The larger tumors are more
likely to adversely affect the residual upper airway. In any
event, there is clearly no benefit of radiation to prevent OSA
in the patient with head and neck cancer.

Identification of the cause of symptoms may be im-
portant in itself in comprehensive assessment of our pa-
tients, but the ultimate goal of diagnosis is to allow for
treatment. Patients with head and neck cancer are not
likely to be candidates for standard forms of treatment for
OSA such as uvulopharyngopalatoplasty, radiofrequency
ablation, hyoid or mandibular and maxillary advancement
techniques. In most cases, the anatomic changes resulting
from the cancer treatment, concern for cancer recurrence,
poor healing secondary to radiation, generalized debilita-
tion, and other factors would preclude surgical correction
of the obstructed upper airway.

There are, however, two forms of treatment readily
available to these patients when indicated. CPAP and
tracheotomy are two major forms of treatment that should
be considered in this group of patients. CPAP compliance
is known to be poor, but some patients do benefit signifi-
cantly from CPAP use and are therefore faithfully compli-
ant. In our group of patients, all patients with an RDI �15
and symptoms (16) were offered CPAP trials. Eight pa-
tients in our group continued to use CPAP on a regular
basis.

Although none of our patients had OSA severe enough
to warrant a tracheostomy, it may well be indicated in some
patients with head and neck cancer who have OSA.

Treatment for head and neck cancer has evolved over
the past 100 years. The major changes in the last 20 years
are not in treatment or reconstruction, but in consideration
of quality of life issues that affect our patients. Resection of
a tumor with poor quality of life is not a highly desirable
result of modern-day treatment. Identification and treat-
ment of OSA may be important factors in improving quality
of life. OSA with its sequelae, including fatigue, irritability,
hypersomnolence, and depression, may be one avoidable
problem in patients with head and neck cancer.

CONCLUSION
Head and neck cancer, head and neck surgery, and

radiation are risk factors for OSA. Patients who under-
went therapy should be assessed for clinical symptoms of
OSA. Treatment options are limited but include CPAP
and tracheotomy. The role of traditional surgical manage-
ment of OSA for this subgroup has not been studied and
deserves further evaluation. Identification and treatment
of OSA may be important factors to improve quality of life
for this group of patients.

BIBLIOGRAPHY
1. Young TPM, Dempsey J, Skatrud J, Weber S, Badr S. The

occurrence of sleep disordered breathing among middle
aged adults. N Engl J Med 1993;328:1230–1235.

2. American Thoracic Society. Indications and standards for the
use of nasal continuous positive airway pressure (CPAP) in
sleep apnea syndrome. Am J Respir Med 1994;150:
1738–1745.

3. International Classification of Sleep Disorders. In: Thorpy
MJ, ed. Diagnostic and Coding Manual. Lawrence, IA:
Allen Press, 1990.

4. Fletcher EC. The relationship between systemic hypertension
and obstructive sleep apnea: facts and theory. Am J Med
1995;98:118–128.

5. Guilleminault C, Connolly SJ, Winkle RA. Cardiac arrhyth-
mia and conduction disturbances during sleep in 400 pa-
tients with sleep apnea syndrome. Am J Cardiol 1983;52:
490–494.

6. Partinen M, Guilleminault C. Daytime sleepiness and vascu-
lar morbidity at seven-year follow-up in obstructive sleep
apnea patients. Chest 1990;97:27–32.

7. Hung J, Whitford EG, Parsons RW, Hillman DR. Association
of sleep apnea with myocardial infarction in men. Lancet
1990;336:261–264.

8. He J, Kryger MH, Zorick FJ, Conway W, Roth T. Mortality
and apnea index in obstructive sleep apnea: experience in
385 male patients. Chest 1988;94:9–14.

9. Seppala T, Partinen M, Penttila A, Aspholm R, Tiainen E,
Kaukianen A. Sudden death and sleeping history among
Finnish men. J Intern Med 1991;229:23–28.

10. Koskenvuo M, Kaprio J, Telakivi T, Partinen M, Heikkila K,
Sarna S. Snoring as a risk factor for ischaemic heart dis-
ease and stroke in men. BMJ 1987;294:16–19.

11. Schmidt-Nowara WW, Coultas DB, Wiggins C, Skipper BI,
Samet JM. Snoring in a Hispanic-American population:
risk factors and association with hypertension and other
morbidity. Arch Intern Med 1990;150:597–601.

12. Bixler EO, Vgontzas AN, Lin H, et al. Association of hyper-
tension and sleep-disordered breathing. Arch Intern Med
2000;160:2289–2295.

13. Friedman M, Tanyeri H, La Rosa M, et al. Clinical predictors
of obstructive sleep apnea. Laryngoscope 1999;109:
1901–1907.

Laryngoscope 111: November 2001 Friedman et al.: Sleep-Disordered Breathing

1919


