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This journal issue brought together many authors with a 
common interest in the care of patients undergoing surgical 
procedures requiring anesthesia who also have obstructive 
sleep apnea (OSA). This summary commentary refers to 
findings and discussions that took place at the October 15, 
2010, Challenges in the Perioperative Management of OSA 
Patients conference. Anesthesiologists have been aware for 
decades of potential anesthetic-related complications that 
might be exaggerated in patients with OSA and the problem 
could be initially discovered in the post-anesthetic care unit 
(PACU) [1]. Most of these early studies were anecdotal in 
their scope and did not have enough impact to notably influ-
ence any change in patient care behavior. More controlled 
studies of larger post-operative patient populations suggested 
that the problem of OSA either ‘unrecognized or untreated’ 
could result in prolonged hospital stay and other respiratory 
complications [2].  

The realization that patients with OSA could suffer un-
due post-operative consequences has led several investigator 
groups to begin to focus on ways to identify patients at risk 
for OSA. When the STOP portion of the STOP-BANG ques-
tionnaire was used in nearly 2,500 pre-surgical patients, it 
revealed that 28% were classified as being high risk for 
OSA, and follow-up PSG studies in a representative group of 
about 250 patients confirmed a high sensitivity for predicting 
OSA with AHI > 15 events/hour [3]. The predicted incidence 
of patients at high risk for OSA was much lower, near 4%, 
when another questionnaire was used in a population of am-
bulatory surgery patients even though nearly 5% were 
known to have previously diagnosed OSA [4]. Other authors 
have also showed that many different questionnaires can be 
utilized to predict which patients are at risk for OSA and also 
those likely to have post-operative complications with a high 
odds ratio [5, 6]. This begs the question of what clinical tool 
or tools would best serve to identify patients at risk for OSA 
but more importantly, which patients might be more likely to 
have complications? This is a definite area in need of future 
studies to clarify remaining questions. 

The National Center for Health Statistics Report from 
CDC on Outpatient Procedures in 2006 noted that outpatient 
procedures now account for about 2/3 of all surgery visits in 
the U.S. [7]. Data from ambulatory patients indicates that 
visits increased from 20.8 million in 1996 to 34.7 million in 
2006. During outpatient surgery, most frequently patients 
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underwent endoscopy (9.3 million) or cataract/lens surgery 
(5.7 million) and many of these patients were dismissed di-
rectly to home, often with narcotic medications. It will be 
important for future patient safety protocols to develop ways 
to manage patients that avoids potentially adverse conse-
quences after dismissal from the hospital environment. 

If we can predict who might have OSA and this leads to 
more post-operative complications, what should be done 
next? This easily provokes considerations about what is the 
optimal monitoring that should take place for patients at risk 
for OSA. The risk of hypoxemia and the need for pulse oxi-
metry monitoring in both the operating room and the post-
anesthesia care unit are well recognized and have been for-
malized in treatment standards adopted by the ASA. One 
alternative is universal monitoring throughout the hospital in 
all post-operative patients but what is the evidence that sup-
ports universal monitoring for hypoxemia? Randomized tri-
als have shown that oximetry can detect hypoxemia and 
other related events but there is little evidence to show that 
oximetry can reliably improve outcomes [8]. 

Perhaps oximetry is not the ideal monitoring technique 
and we need evidence to support the use of other monitoring 
approaches such as capnography. Must we have irrefutable 
evidence from randomized trials to justify any optimal moni-
toring technique? The use of CO2 monitoring may be an 
excellent point of discussion to illustrate why different levels 
of evidence might be required before a new technology 
should establish itself in practice. Capnography to confirm 
endotracheal tube placement has a simple and widely under-
stood physiologic rationale. Presumably, only low level  
evidence is sufficient before one might recommend the wide-
spread use of such a device if it is demonstrated that it is 
safe, cheap, sensitive, and specific [9]. On the other hand, 
end-tidal or sublingual capnometry are examples of CO2 
monitoring that require very different levels of evidence be-
fore being widely disseminated. Gastric tonometry repre-
sents another situation where despite research supporting the 
use of this technology, the available data is not adequate to 
force a regularly established role in clinical practice. 

Many questions remain regarding how post-surgical pa-
tients might best be monitored for averting potential compli-
cations. It could easily be argued that further scrutiny of op-
timal monitoring techniques will have little additional value 
without having a response to whatever monitoring pathway 
is chosen. This comment might best be supported by a re-
minder of what we learned from the past of possibly one of 
the most overused monitoring devices, that is pulmonary 
artery (PA) catheters. A report chronicled the marked decline 
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in the use of PA catheters from 5.7 per 1000 medical admis-
sions in 1993 to 2 per 1000 medical admissions in 2004 [10]. 
Clinicians began to reconsider their practice as it became 
apparent that complications seemed to outweigh benefits and 
there were no convincing randomized outcome trials to dem-
onstrate a beneficial interventional behavior was associated 
with the PA catheter use. What was even more embarrassing 
was the fact that many clinicians were not as well versed as 
they perhaps should be to justify the frequency of use. A 
study was done using a multiple-choice exam administered 
to nearly 500 physicians practicing in the USA and Canada 
to assess their knowledge and understanding of PA catheter 
use and data interpretation [11]. The mean test score was 
67% with a range of 19% to 100%. The authors concluded 
that given the variability in physician understanding of the 
PA catheter, this warrants a credentialing policy re-
evaluation and consideration of restricted use. The defect 
here was likely not the misunderstanding of PA catheter use, 
but rather the lack of data guiding an appropriate response. 
Now, reconsider the present time where virtually every pa-
tient with suspected sepsis has a central venous (CV) cathe-
ter placed. Central venous catheters do have a purpose when 
they provide more than a number, but are tied to an interven-
tion or specific pathway. In support of this was a large, clini-
cal trial of early goal-directed therapy for the management of 
severe sepsis which is still the standard of care [12]. Once a 
clinical response is attached to a strong monitoring platform, 
positive outcome results will happen. 

We need to be developing investigations to answer such 
crucial questions. We can see that the studies noted above, 
regarding the risk of post-operative disasters to OSA pa-
tients, support a surprisingly low number of serious compli-
cations, but there should be a different pursuit sought here. 
The challenge to us all should be refocused in another way. 
We have all seen that in any large institution that does a suf-
ficiently frequent number of surgical procedures in patients 
with a high likelihood or known OSA, there will be serious 
postoperative complications and, no doubt in some cases, 
death may occur. Our goal should be a steadfast adherence to 
prevention because it only takes one unnecessary death or 
permanent anoxic encephalopathic event to urge a redesign 
of post-surgical practice [13]. Those insightful programs that 
offer comprehensive solutions to the potential problems in 
peri-operative patients with OSA will be the winners and a 
focus on management protocols of sleep disordered breath-
ing in the surgical patient will be a strong starting point for 
improved healthcare delivery. 

There remains an obvious need to support further clinical 
discussions in this area but also to better understand the basic 
differences and similarities between the states of conscious-
ness while awake and during both sleep and while under the 
influence of anesthesia [14]. Perhaps the most fitting conse-
quence of last year’s Challenges in the Perioperative Man-
agement of OSA Patients conference gathering was that it 
served as the catalyst for the newly chartered Society of An-

esthesia and Sleep Medicine (SASM). It is hoped that SASM 
will provide a forum for continued interactions regarding 
many common interests. Although this was supported by 
physicians from many different disciplines, this newly 
formed society was primarily the brainchild of Dr. Frances 
Chung from Toronto, Canada and Dr. David Hillman from 
Perth Australia. A steering committee was formed to con-
struct bylaws and many have worked tirelessly to support the 
newly sculpted mission statement: 

"The mission of SASM is to advance standards of care 
for clinical problems shared by Anesthesiology and Sleep 
Medicine, including peri-operative management of sleep 
disordered breathing, and to promote interdisciplinary com-
munication, education and research in matters common to 
anesthesia and sleep." 

REFERENCES 

[1] Keamy MF III, Cadieux RJ, Kofke WA, Kales A. The occurrence 

of obstructive sleep apnea in a recovery room patient. Anesthesiol-
ogy 1987; 66: 232-4. 

[2] Gupta RM, Parvizij MD, Hanssen AD, Gay PC. Postoperative 
complications in patients with obstructive sleep apnea syndrome 

undergoing hip or knee replacement: a case-control study. Mayo 
Clin Proc 2001; 76: 897-905. 

[3] Chung F, Yegneswaran B, Liao P, et al. STOP questionnaire: A 
tool to screen patients for obstructive sleep apnea. Anesthesiology 

2008; 108: 812-21. 
[4] Stierer TL, Wright C, George A, Thompson RE, Wu CL, Collop N. 

Risk assessment of obstructive sleep apnea in a population of pa-
tients undergoing ambulatory surgery. J Clin Sleep Med 2010; 6: 

467-72.  
[5] Chung F, Yegneswaran B, Liao P, et al. Validation of the Berlin 

Questionnaire and American Society of Anesthesiologists Checklist 
as screening tools for obstructive sleep apnea in surgical patients. 

Anesthesiology 2008; 108: 822-30. 
[6] Gali B, Whalen FX, Schroeder DR, Gay PC, Plevak DJ. Identifica-

tion of patients at risk for postoperative respiratory complications 
using a preoperative obstructive sleep apnea screening tool and 

postanesthesia care assessment. Anesthesiology 2009; 110(4): 869-
77. 

[7] http://www.google.com/search?q=National+Center+for+Health+ 
Statistics+Report+from+CDC+on+Outpatient+Procedures&rls= 

com.microsoft:en-us&ie=UTF-8&oe=UTF-8&startIndex=&start 
Page=1 [Accessed 12/12/10]. 

[8] Pedersen T. Does perioperatuic pulse oximetry improve outcome? 
seeking the best available evidence to answer the clinical question. 

Best Pract & Res Clin Anesthesiol 2005; 19(1): 111-23.  
[9] Povoas HP, Weil MH, Tang W, et al. Comparisons between sub-

lingual and gastric tonometry during hemorrhagic shock. Chest 
2000, 118: 1127-32. 

[10] Wiener RS, Welch HG. Trends in the use of the pulmonary artery 
catheter in the United States, 1993-2004. JAMA 2007; 298(4): 423-9. 

[11] Iberti T, Fischer E, Leibowitz M, et al. A multicenter study of 
physicians' knowledge of the pulmonary artery catheter. JAMA 

1990; 264: 2928-32. 
[12] Rivers E, Nguyen B, Havstad S, et al. Early goal-directed therapy 

in the treatment of severe sepsis and septic shock. N Engl J Med 
2001; 345: 1368-77. 

[13] Gay PC. The value of assessing risk of obstructive sleep apnea  
in surgical patients: it only takes one. J Clin Sleep Med 2010; 6: 

467-72. 
[14] Chamberlin NL, Eikermann M. This is no humbug: anesthetic 

agent-induced unconsciousness and sleep are visibly different. An-
esthesiology 2010; 113(5): 1007-9.  

 

Received: December 13, 2010 Revised: February 22, 2011 Accepted: March 03, 2011 

 

© Peter C. Gay; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/ 
by-nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited.  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


