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Editorial

Polysomnography is the gold standard for the diagnosis of
obstructive sleep apnea (OSA), evaluation of its severity, and
assessment of treatment response. Sleep apnea syndrome has been
defined as an apnea hypopnea index (AHI) greater than 5 with the
presence of associated symptoms such as excessive daytime sleepiness.
Because the correlation between AHI and morbidity and mortality is
well established, it is frequently used as the primary parameter to
describe surgical treatment outcomes. However, recent reports suggest
that polysomnographic indices such as AHI may be discordant with
quality of life measures [1-4].

One potential explanation for this discrepancy is that the overall
AHI is frequently reported as the primary or sole postoperative
outcome. Without taking into account night to night variability in sleep
position and percentages of various sleep stages, including rapid eye
movement (REM) sleep, this assessment may lead to an inaccurate
reflection of the true effect of surgery.

The “first night effect”, where patients typically sleep less soundly
during their first night in a sleep laboratory may contribute to an
underestimation of disease severity by reducing the percentage of REM
sleep during initial diagnostic testing. It is also well established that
OSA itself can alter sleep architecture by significantly decreasing rapid
eye movement (REM) sleep. A preoperative AHI may appear
spuriously low in a patient with REM predominant OSA if REM
duration is significantly reduced [5-10].

Sleep position can also have a significant effect on the severity of
disease in a subset of patients with OSA. AHI in the supine sleep
position is generally higher than that in lateral or prone sleep due to
effect of gravity on the oropharyngeal and hypopharyngeal soft tissues.
Oskenberg coined the term “positional sleep apnea” for patients who
have a supine AHI at least twice that of their non-supine AHI. Hence,
position-dependent patients may have highly variable overall AHIs
depending on the proportion of time spent in the supine position on
any given night. More than half of patients with OSA have positional
obstructive sleep apnea. Patients who have mild to moderate OSA, are
non-obese and younger are more likely to have positional OSA. This
description entails a large proportion of CPAP intolerant considered to
be good surgical candidates [11-14].

Lee et al. published a report investigating the effect of sleep position
on surgical outcomes in obstructive sleep apnea. In this retrospective
review of 69  consecutive  patients who  underwent
uvulopalatopharyngoplasty, 85% of those who failed to improve had
positional sleep apnea. When a position-corrected AHI was calculated
in order to eliminate the effect of sleep position, >20% of patients were
reclassified to a different severity category (mild, moderate or severe).

Although improvement was noted in the postoperative supine AHI
compared to the preoperative supine AHI, the overall AHI increased in
half of the positional sleep apnea patients due to an increase in
proportion of time spent in the supine position.

A sleep stage/position corrected AHI can be utilized to eliminate the
confounding effects of varying sleep position and stage during
preoperative and postoperative polysomnography. This allows for a
more accurate assessment of the effect of surgery [14-18].

Corrected postoperative AHI=([ Preoperative %TST in supine REM
x postoperative supine REM AHI ]+[preoperative %TST in supine
non-REM x postoperative supine non-REM AHI ]+[ preoperative
%TST in non-supine REM x postoperative non-supine REM AHI ]+
[ preoperative %TST in non-supine non-REM x postoperative non-
supine non-REM AHI])/100. Alternatively, one may individually
compare the preoperative vs. postoperative supine REM AHI, supine
non-REM AHI, non-supine REM AHI and non-supine non-REM
AHL

The following case illustrates the importance of detailed
postoperative polysomnography reporting: A 55-year old woman with
worsening of excessive daytime sleepiness and morning headaches
underwent diagnostic polysomnography (PSG) which revealed an AHI
of 11 (markedly worse in REM sleep, AHI=75), an oxygen saturation
nadir of 81% and REM sleep limited to 2% of total sleep time (TST).
Due to persistent CPAP intolerance, the patient decided to pursue
surgical treatment of her sleep apnea and subsequently underwent
uvulopalatopharyngoplasty with tonsillectomy. The postoperative PSG
demonstrated an apparent worsening of her OSA with an overall AHI
of 17. Despite this, the patient reported subjective improvement in her
symptoms and sleep quality. Physical examination revealed normal
postoperative healing. A detailed review of her postoperative PSG
revealed a significant increase in %REM sleep to 21% of TST. The
patient slept exclusively in the supine position during both PSGs. A
modest postoperative improvement was noted compared to the
preoperative REM AHI (51 vs. 75) and non-REM AHI (8 vs. 10) when
assessed separately.

An apparent worsening of OSA severity following surgery should be
interpreted carefully by assessing not only the overall AHI but also the
sleep architecture and sleep position. To account for night to night
variability in both sleep stage and position, a corrected AHI can be
calculated to allow for a more accurate assessment of the effect of
surgery on the underlying OSA. Although a postoperative increase of
supine sleep time and percentage of REM sleep may account for an
increase in postoperative AHI, it is unclear if this should be interpreted
as the cause of apparent surgical failure or the consequence of surgical
treatment itself. Further research is needed to confirm the validity and
utility of a sleep stage/position-corrected AHI [19-22].

] Sleep Disord Ther, an open access journal
ISSN:2167-0277

Volume 10 « Issue 2 « 1000e145


mailto:jjst@med.umich.edu

Citation: Stanley JJ (2021) The Effect of Sleep Stage and Position on Postoperative Polysomnography. J Sleep Disord Ther 7: e145. doi:
10.4172/2167-0277.1000e145

Page 2 of 2

References 12. Indications and standards for cardiopulmonary sleep studies (1989)

American thoracic society. Medical section of the American lung

1.  Fujita S, Conway W, Zorick E Rpth T (1981) Surgical correction of association. Am Rev Respir Dis 139: 559-568.
anatomic abnormalities in obstructive sleep apnea syndrome: 13. Sleep-related breathing disorders in adults (1999) Recommendations for
Uvulopalatopharyngoplasty. Otolaryngol Head Neck Surg 89: 923-934. syndrome definition and measurement techniques in clinical research.

2. Janson C, Gislason T, Bengtsson H (1997) Long-term follow-up of The report of an American Academy of sleep medicine task force. Sleep
patients  with  obstructive  sleep  apnea  treated  with 22: 667-689.
uvulopalatopharyngoplasty. Arch Otolaryngol Head Neck Surg 123: 14 Can M, Acikgoz S, Mungan G (2006) Serum cardiovascular risk factors in
257-262. obstructive sleep apnea. Chest 129: 233-237.

3. Hicklin LA, Tostevin P, Dasan $ (2000) Retrospective survey of long-term 15 Peker Y, Hedner J, Norum J (2002) Increased incidence of cardiovascular
results and patient satisfaction with uvulopalatopharyngoplasty for disease in middle-aged men with obstructive sleep apnea: A 7-year
snoring. ] Laryngol Otol 114: 675-681. follow-up. Am J Respir Crit Care Med 166: 159-165.

4. Weaver EM, Woodson BT, Steward DL (2005) Polysomnography indexes 16. Nishibayashi M, Miyamoto M, Miyamoto T (2008) Correlation between
are discordant with quality of life, symptoms, and reaction times in sleep severity of obstructive sleep apnea and prevalence of silent
apnea patients. Otolaryngol Head Neck Surg 132: 255-262. cerebrovascular lesions. ] Clin Sleep Med 4: 242-247.

5. Redline S, Budhiraja R, Kapur V (2007). The scoring of respiratory events 1~ Zhang XW, Li Y, Zhou F (2007) Association of body position with sleep
in sleep: Reliability and validity. J Clin Sleep Med 3: 169-200. architecture and respiratory disturbances in children with obstructive

6.  Richard W, Kox D, den Herder C (2006) The role of sleep position in sleep apnea. Acta Otolaryngol 1-6.
obstructive sleep apnea syndrome. Eur Arch Otorhinolaryngol 263: g Oksenberg A, Silverberg D, Offenbach D (2006) Positional therapy for
946-950. obstructive sleep apnea patients: A 6-month follow-up study.

7. Cartwright RD, Samelson CF (1982) The effects of a nonsurgical Laryngoscope 116: 1995-2000.
treatment for obstructive sleep apnea. The tongue-retaining device. 19 Nakano H, Tkeda T, Hayashi M (2003) Effects of body position on snoring
JAMA 248:705-709. in apneic and nonapneic snorers. Sleep 26: 169-172.

8.  Cartwright RD, Diaz E Lloyd $ (1991) The effects of sleep posture and 5 Oksenberg A, Khamaysi I, Silverberg DS (2000) Association of body
sleep stage on apnea frequency. Sleep 14: 351-353. position with severity of apneic events in patients with severe

9.  Cartwright RD (1984) Effect of sleep position on sleep apnea severity. nonpositional obstructive sleep apnea. Chest 118: 1018-1024.

Sleep 7: 110-104. 21. Oskenberg A, Siverberg DS, Arons E (1997) Positional vs nonpositional

10. Akita Y, Kawakatsu K, Hattori C (2003) Posture of patients with sleep obstructive sleep apnea patients: Anthropomorphic, nocturnal
apnea during sleep. Acta Otolaryngol Suppl 41-45. polysomnographic, and multiple sleep latency test data. Chest 112:

11. Oksenberg A, Silverberg DS, Arons E (1997) Positional vs nonpositional 629-639.
obstructive sleep apnea patients: anthropomorphic, nocturnal 22 Lee CH, Shin HW, Han DH (2009) The implication of sleep position in

polysomnographic, and multiple sleep latency test data. Chest 112:
629-639.

the evaluation of surgical outcome in obstructive sleep apnea.
Otolaryngol Head Neck Surg 140: 531-535.

J Sleep Disord Ther, an open access journal
ISSN:2167-0277

Volume 10 « Issue 2 « 1000e145


https://doi.org/10.1177/019459988108900609
https://doi.org/10.1177/019459988108900609
https://doi.org/10.1177/019459988108900609
https://doi.org/10.1001/archotol.1997.01900030025003
https://doi.org/10.1001/archotol.1997.01900030025003
https://doi.org/10.1001/archotol.1997.01900030025003
https://doi.org/10.1001/archotol.1997.01900030025003
https://www.ncbi.nlm.nih.gov/pubmed/11091829
https://www.ncbi.nlm.nih.gov/pubmed/11091829
https://www.ncbi.nlm.nih.gov/pubmed/11091829
https://doi.org/10.1016/j.otohns.2004.11.001
https://doi.org/10.1016/j.otohns.2004.11.001
https://doi.org/10.1016/j.otohns.2004.11.001
https://doi.org/10.1007/s00405-006-0090-2
https://doi.org/10.1007/s00405-006-0090-2
https://doi.org/10.1007/s00405-006-0090-2
https://doi.org/10.1001/jama.1982.03330060045032
https://doi.org/10.1001/jama.1982.03330060045032
https://doi.org/10.1001/jama.1982.03330060045032
https://doi.org/10.1080/0365523031000062
https://doi.org/10.1080/0365523031000062
https://doi.org/10.1164/ajrccm/139.2.559
https://doi.org/10.1164/ajrccm/139.2.559
https://doi.org/10.1164/ajrccm/139.2.559
https://www.medscape.com/viewarticle/529104
https://www.medscape.com/viewarticle/529104
https://doi.org/10.1164/rccm.2105124
https://doi.org/10.1164/rccm.2105124
https://doi.org/10.1164/rccm.2105124
https://doi.org/10.1080/00016480701242451
https://doi.org/10.1080/00016480701242451
https://doi.org/10.1080/00016480701242451
https://doi.org/10.1097/01.mlg.0000237674.66716.a7
https://doi.org/10.1097/01.mlg.0000237674.66716.a7
https://doi.org/10.1097/01.mlg.0000237674.66716.a7
https://doi.org/10.1378/chest.118.4.1018
https://doi.org/10.1378/chest.118.4.1018
https://doi.org/10.1378/chest.118.4.1018
https://doi.org/10.1378/chest.112.3.629
https://doi.org/10.1378/chest.112.3.629
https://doi.org/10.1378/chest.112.3.629
https://doi.org/10.1378/chest.112.3.629
https://doi.org/10.1016/j.otohns.2008.12.023
https://doi.org/10.1016/j.otohns.2008.12.023
https://doi.org/10.1016/j.otohns.2008.12.023

	Contents
	The Effect of Sleep Stage and Position on Postoperative Polysomnography
	Editorial
	References




