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Abstract 
A growing body of literature is suggesting that there is a 
link between head and neck cancer treated with radiation 
therapy and the development of obstructive sleep apnea/
hypopnea syndrome (OSAHS). We describe the case of a 
54-year-old man with a history of head and neck cancer 
whose OSAHS had gone undiagnosed for 3 years. After 
the diagnosis was made on the basis of sleep study data, 
we determined that the OSAHS was a long-term complica-
tion of cervical radiation therapy that had been delivered 
to treat the patient’s laryngeal squamous cell carcinoma 
3 years earlier. We also review the literature regarding 
the association between head and neck cancer and the 
development of OSAHS.

Introduction 
Obstructive sleep apnea/hypopnea syndrome (OSAHS) is 
characterized by repetitive airway collapse during sleep. 
The site of airway collapse extends from the velopharynx 
to the hypopharynx; in some patients, more than one site 
of obstruction is involved.1 Weight gain, which narrows 
the upper airway secondary to the deposition of adipose in 
the parapharyngeal space, is the most common risk factor 
for OSAHS. In nonobese individuals, airway abnormalities 
and craniofacial abnormalities that narrow the airway may 
predispose to the development of respiratory disturbances 
during sleep.2 

Because the sequelae of untreated OSAHS are significant, 
prompt diagnosis and treatment are crucial. Unfortunately, 
most cases of OSAHS are undiagnosed,3 and patients with 
atypical symptoms may go unrecognized. Awareness of 
the risk factors for the development of OSAHS makes it 
possible to determine which patients should be screened 
for this condition. We describe a case of OSAHS that oc-
curred as a result of cervical radiation therapy for laryngeal 

squamous cell carcinoma. We also review the literature 
regarding the association between head and neck cancer 
and the development of OSAHS. 

Case report 
A 54-year-old man with T1N2bM0 squamous cell car-
cinoma of the right pharyngoepiglottic fold (status post 
right modified neck dissection and subsequent radiation 
therapy 3 years earlier) was referred to our sleep center with 
complaints of poor sleep, somnambulance (sleepwalking), 
and somniloquy (sleep talking). His symptoms had begun 
shortly after the completion of his radiation therapy. Prior 
to referral, he had been treated for depression and insomnia, 
but no changes in his sleep symptoms had occurred. 

A further sleep history obtained from the patient and his 
wife revealed that the man frequently awoke during the 
night choking and gasping. He also snored, and his wife had 
witnessed some apneas. His wife reported that the patient 
was very active (“constantly jerking”) during sleep. She 
said he would talk and make purposeful gestures as if he 
were trying to build something. The patient reported sleep- 
walking, often waking to find himself sitting on the floor. 
He did not feel refreshed after sleep. In fact, he was very 
sleepy during the day and had stopped working as a result. 
His Epworth sleepiness scale score was 23 out of a possible 
24 (a score >10 suggests pathologic sleepiness). A review 
of symptoms revealed chronic hoarseness and dysphagia 
with solids. The patient denied morning headaches. 

On physical examination, the patient’s body mass index 
was 21.3 (within the normal range). He had a left nasal 
septal deviation and scarring of the right side of the neck 
in the area of his previous surgery and radiation. His 
oropharynx was graded as Mallampati class III (only the 
soft palate and tongue were visible upon opening of the 
oropharynx and extension of the tongue), and no stridor 
was heard over his trachea. 

A 19-channel overnight polysomnography that included 
full seizure-montage electroencephalography and video 
recording was performed. The polysomnogram revealed 
extremely severe obstructive sleep apnea, and the patient’s 
apnea/hypopnea index (AHI) was 94 events per hour; he 
experienced 561 apneas over a 6-hour period of sleep. 
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Accompanying this finding was a marked degree of oxy-
gen desaturation into the 60th and 70th percentile range 
during rapid-eye-movement (REM) sleep. No seizure 
activity was noted, although the patient was observed 
to have thrashed about during his sleep because of his 
breathing difficulty. 

The patient was prescribed noninvasive ventilation. 
However, even with bilevel pressure support settings of 
20/16 cm H

2
O with a 3-L/min oxygen bleed, the patient 

continued to experience significant respiratory disturbances 
with desaturations. Therefore, a volume-cycled ventilator 
was used with a full-face mask interface. On a volume-
cycled ventilator in an assist-control mode with 2 L/min of 
oxygen, the patient was able to achieve satisfactory oxygen 
saturation and adequate control of his sleep apnea. He was 
kept on noninvasive ventilation at home, and his symptoms 
diminished but did not completely resolve. 

In view of the severity of the patient’s sleep apnea in the 
context of his medical history, an upper airway fiberoptic 
examination was performed by the ENT service. This 
investigation revealed the presence of significant fibrotic 
tissue in the supraglottic larynx with airway narrowing, as 
well as edema of the false vocal folds. No evidence of tumor 
recurrence was noted. Computed tomography (CT) of the 
neck was ordered to better evaluate the patient’s airway. 
CT demonstrated a marked narrowing of the airway in the 
area of the larynx but no definite soft-tissue abnormality 
(figure). These findings were interpreted to represent mu-
cosal edema without evidence of cancer recurrence. 

A tracheostomy was recommended, and the patient 
agreed. Following tracheostomy with placement of a 
permanent tube, his nocturnal oxygen saturation level in-
creased dramatically and all of his sleep-related symptoms 
resolved completely. 

Discussion
Friedman et al described a high rate of OSAHS in a series 
of 24 patients treated for head and neck cancer.4 All 24 
patients had an AHI greater than 5, and 67% of them met 
the criteria for the consensus definition of clinically sig-
nificant OSAHS.5 This rate is significantly higher than the 
often-cited rate of 2 to 4% in middle-aged adults overall.6 
Moreover, obesity was absent in this group (mean BMI: 
22). Numerous hypotheses were offered to explain the 
high rate of OSAHS in this population, including anatomic 
airway modification caused by surgery or tumor burden, 
a loss of pharyngeal muscle function following surgery, 
and the effects of radiation therapy. It is interesting that 
all 10 patients in this series who had undergone radiation 
therapy had polysomnographic evidence of sleep-disor-
dered breathing, compared with only 79% (11/14) of those 
who were not treated with radiation. This suggests that 
radiotherapy may play a significant role in the develop-
ment of OSAHS in patients with head and neck cancer. 

The patient described herein had undergone a full course 
of radiation treatment. Based on his physical examination 
and neck CT findings, we believe that it is highly likely 
that radiotherapy was the major factor in the development 
of his sleep apnea. 

Radiotherapy is an important part of the treatment of 
localized and advanced head and neck cancer, of course, 
and the decision to use it depends on the primary site of 
the tumor and the extent of regional disease, particularly 
nodal involvement.7 In the management of hypopharyngeal 
cancer, primary radiotherapy is used for patients (1) who 
have early malignancies, (2) who have a primary malig-
nancy of the posterior pharyngeal wall, (3) who refuse or 
are too sick for surgical resection, or (4) who need palliative 
therapy to reduce the bulk of a tumor.8 Radiotherapy can 
be used in combination with surgery or chemotherapy. The 
acute side effects of radiation for head and neck cancer 
include mucositis, odynophagia, dysphagia, hoarseness, 
xerostomia, and dermatitis; their severity is related to the 
amount of the daily dose.9 Cases of acute OSAHS follow-
ing radiation therapy have also been reported.10 

The chronic side effects of radiation treatment are related 
to the total dosage of radiation. They include xerostomia, 
osteoradionecrosis, thyroid dysfunction, fibrosis of the 
normal tissues surrounding the cancer, and airway edema.9 
Our report adds to the number of cases in the literature 
that have documented the delayed development of OSAHS 
following radiation treatment of the head and neck.4,11-13 
OSAHS should now be considered a potential complica-
tion of this specific therapy. 

Most of the available literature on the development of 
sleep apnea following radiation has focused on obstructive 

Figure. CT of the neck demonstrates the marked narrowing of the 
airway in the area of the larynx but no definite soft-tissue abnor-
mality. These findings are consistent with mucosal edema. 
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sleep apnea,11-13 but it should be kept in mind that central 
sleep apnea may also occur, as Udwadia et al noted in a 
report detailing radiation necrosis of the medulla with 
resultant central apneas.14 

The typical symptoms of OSAHS are excessive daytime 
sleepiness, insomnia, loud snoring, morning headaches, 
and dry mouth upon awakening. Because some of these 
symptoms are nonspecific and may be seen in a variety of 
disease states, including malignancy and depression, it is 
not uncommon for patients with sleep apnea to be treated 
for other diagnoses for years before the correct diagnosis is 
made.15 In fact, this situation occurred in the case described 
herein, as our patient had been treated for insomnia and 
depression during the 3 years preceding his diagnosis of 
OSAHS. Clinicians who care for patients who fit into a 
high-risk profile for OSAHS should aggressively screen 
for this condition. Patients with head and neck cancer, 
especially those who undergo radiotherapy, should be 
included in this high-risk group. Otolaryngologists also 
need to recognize that not all patients with OSAHS fit 
the classic profile—that is, an obese, loud snorer who 
is unable to maintain wakefulness. Atypical symptoms, 
such as abnormal behaviors during sleep, may be the first 
clue to the presence of OSAHS, and they warrant further 
evaluation. 

The standard treatment for OSAHS—noninvasive ven-
tilation—may not be adequate for patients with radiation-
induced OSAHS. In our patient, the airflow obstruction was 
attributable to a relatively fixed airway abnormality, and 
thus noninvasive ventilation was only marginally effective. 
Some other treatment modalities for OSAHS—among 
them weight loss, dental appliances, and mandibular sur-
gery—would not be expected to be effective because they 
do not address the underlying pathology. Treatments that 
are not typically considered for OSAHS—for example, 
CO

2
 laser vaporization targeting laryngeal edema—may 

be worth considering, depending on the specific patient’s 
airway anatomy.16 Tracheostomy, the only definitive therapy 
for sleep apnea, can be performed if standard ventilation 
therapy fails or if the clinical situation requires it. Because 
the site of airway obstruction following treatment of head 
and neck cancer is typically at the level of the larynx and 
not at the level of the soft palate or the base of the tongue,17 
diagnostic modalities such as CT of the neck should be 
considered for patients who are found to have OSAHS. 
This may help to determine the optimal therapeutic ap-
proach for a given patient. 

Clinicians who care for patients with a history of head 
and neck cancer, especially those who have received 
radiation therapy, need to have a high index of suspicion 
for OSAHS. Polysomnography should be ordered for 
patients who complain of excessive daytime sleepiness 
or insomnia. 

References 
	 1. 	 Ferguson KA, Ono T, Lowe A, et al. The relationship between 

obesity and craniofacial structure in obstructive sleep apnea. Chest 
1995;108:375-81. 

	 2. 	 Morrison DL, Launois SH, Isono S, et al. Pharyngeal narrowing 
and closing pressures in patients with obstructive sleep apnea. Am 
Rev Respir Dis 1993;148:606-11. 

	 3. 	 Young T, Evans L, Finn L, Palta M. Estimation of the clinically 
diagnosed proportion of sleep apnea syndrome in middle-aged men 
and women. Sleep 1997;20:705-6. 

	 4. 	 Friedman M, Landsberg R, Pryor S, et al. The occurrence of sleep 
disordered breathing among patients with head and neck cancer. 
Laryngoscope 2001;111:1917-19. 

	 5. 	 International Classification of Sleep Disorders: Diagnostic and 
Coding Manual. 2nd ed. Westchester, Ill.: American Academy of 
Sleep Medicine; 2005. 

	 6. 	 Young T, Palta M, Dempsey J, et al. The occurrence of sleep-
disordered breathing among middle-aged adults. N Engl J Med 
1993;328:1230-5. 

	 7. 	 Khuri FR, Jain SR. Novel agents and incremental advances in the 
treatment of head and neck cancer. Semin Oncol 2004;31(2 suppl 
4):3-10. 

	 8. 	 Cummings CW, ed. Otolaryngology–Head and Neck Surgery. 3rd 
ed. St Louis: Mosby; 1998:2154-5. 

	 9. 	 Chung TDK, Hamilton RJ, Brockstein BE. Complications of ra-
diotherapy for head and neck cancer. Available at: http://patients.
uptodate.com/topic.asp?file=head_can/9403 (access verified Oct. 
13, 2006). 

10. 	 Lobe DI, Cambridge MM, Andrade T. Persistence of apnea in 
wakefulness in a patient with postradiation pharyngitis. Sleep 
Breath 1999;3:9-12. 

11. 	 Herlihy JP, Whitlock WL, Dietrich RA, Shaw T. Sleep apnea syn-
drome after irradiation of the neck. Arch Otolaryngol Head Neck 
Surg 1989;115:1467-9. 

12. 	 Polnitsky CA, Sherter CB, Sugar JO. Irradiation-induced fibrosis 
of the neck and sleep apnea. Arch Otolaryngol 1981;107:629-30. 

13. 	 Baker SR, Ross J. Sleep apnea syndrome and supraglottic edema. 
Arch Otolaryngol 1980;106:486-91. 

14. 	 Udwadia ZF, Athale S, Misra VP, Wadia NH. Radiation necrosis 
causing failure of automatic ventilation during sleep with central 
sleep apnea. Chest 1987;92:567-9. 

15. 	 Smith R, Ronald J, Delaive K, et al. What are obstructive sleep 
apnea patients being treated for prior to this diagnosis? Chest 
2002;121:164-72. 

16. 	 Rombaux P, Hamoir M, Plouin-Gaudon I, et al. Obstructive sleep 
apnea syndrome after reconstructive laryngectomy for glottic 
carcinoma. Eur Arch Otorhinolaryngol 2000;257:502-6. 

17. 	 Chaban R, Cole P, Hoffstein V. Site of upper airway obstruction 
in patients with idiopathic obstructive sleep apnea. Laryngoscope 
1988;98:641-7. 


