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ABSTRACT

Obstructive sleep apnoea (OSA) is common and high prevalence has been 
described amongst patients undergoing cardiac revascularisation surgery. 
An excess of postoperative complications has been reported in patients with 
untreated Obstructive Sleep Apnoea (OSA) following surgical procedures, 
including those undergoing cardiac surgery. This has led some clinicians towards 
pre-operative screening for OSA though the best screening methodology has 
not yet been established. Moreover, the effect of screening and of treatment 
for OSA on surgical outcomes remains unknown. Does current evidence justify 
screening and treating patients before they present for surgery? Is this leading 
to potential delay in surgery whilst awaiting sleep diagnostics and commencing 
the treatment? This review article will examine the available evidence base 
and endeavour to answer these questions and identify implications for future 
research.

OSA and cardiovascular disease
Sleep Disordered Breathing is a term used to cover a range of 

breathing events encountered during sleep and includes obstructive 
sleep apnoea (OSA), central sleep apnoea, Cheyne–Stokes 
respiration and respiratory effort related arousals. OSA is the most 
common form of sleep disordered breathing. OSA is common1 and 
the reported prevalence has increased in the last two decades1 with 
the new data reported mainly in European population of adults 40-
85 years old showing that at least mild OSA (apnoea-hypopnoea 
index ≥5) was present in 84% of men and 61% of women and at 
least moderate disease (apnoea-hypopnoea index ≥15) was present 
in 50% of men and 23 % of women2. OSA and cardiac disease share 
some common risk factors and in patients undergoing coronary 
artery bypass graft (CABG) procedures reported prevalence is high, 
ranging between 41 and 87%3-5.High proportions of patients may 
present for surgery without a previous diagnosis of OSA6,7 and may be 
at risk of worse postoperative outcomes8. In patients with moderate 
to severe OSA syndrome  Continuous Positive Airway Pressure 
(CPAP) is the conventional treatment  with established clinical and 
cost effectiveness9 but its effect on cardiovascular outcomes has 
not been confirmed. A recent, large, randomised controlled trial of 
adults with moderate to severe OSA and pre-existing cardiovascular 
disease showed that the use of CPAP had no significant effect on 
the prevention of recurrent serious cardiovascular events10. It is 
possible that patients with compliance exceeding 4h/night may 
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benefit in terms of cardiac outcomes but further research 
is needed to clarify this benefit11,12.

Postoperative outcomes in patients with OSA 
undergoing cardiac surgery

There is evidence that patients with untreated OSA, 
compared to those without this diagnosis, undergoing 
general surgical procedures, have worse postoperative 
outcomes including increased risks of post-operative 
cardiac events, acute respiratory failure and ICU transfers 
reported in two meta-analyses13,14. Data in patients 
undergoing cardiac surgery are inconsistent with some 
results suggesting an association between OSA and 
postoperative complications and others not supporting 
this association15,16. A study of 67 prospectively recruited 
participants, assessed for OSA by polysomnography (PSG) 
showed no association between OSA and short term 
complications but reported that the OSA was independently 
associated with a higher rate of long-term cardiovascular 
events after CABG15. Another study by Foldvary-Schaefer 
et al. recruited prospectively 107 patients and shown 
that OSA was not significantly associated with worse 
postoperative outcomes but authors commented that a 
small study sample could have influenced results16. 

A recent meta-analysis of 11 studies showed higher 
odds of adverse cardiac and cerebrovascular events with 
an odds ratio (OR) of 2.4; 95% CI 1.38-4.2; p=0.002 as 
well as newly documented postoperative atrial fibrillation 
(POAF), OR = 1.94; CI 1.13-3.33; p=0.02 in patients with 
OSA compared to non OSA patients8. It included 11 
studies and showed higher odds of adverse cardiac and 
cerebrovascular events with an odds ratio (OR) of 2.4; 
95% CI 1.38-4.2; p=0.002 as well as newly documented 
postoperative atrial fibrillation (POAF), OR = 1.94; CI 1.13-
3.33; p=0.02 in patients with OSA compared to non OSA 
patients8. The majority of patients in this meta-analysis 
were newly diagnosed, untreated patients with OSA. The 
studies included were of mixed quality. Only five out of 11 
of the studies were prospective and used recognised sleep 
diagnostic (PSG or watch-PAT) to diagnose OSA15-19  whilst 
the rest were either retrospective cohort assessments or 
used questionnaires to examine for high risk of OSA.  Out 
of the five higher quality studies, two report no association 
between OSA and postoperative outcomes15,16, two report 
an association between OSA and POAF17,19 and one with 
prolonged ventilation, tracheostomy, Intensive Care 
Unit and hospital stay18. The fact that the definitions of 
hypopnea have changed several times over the years, and 
that many of the studies included in the meta-analyses do 
not give specifics about their diagnostic procedures, may 
be a reason why studies reach different conclusions.

We have recently reported outcomes on 122 prospectively 
recruited patients undergoing CABG and CABG and valve 

surgery in a Tertiary cardiothoracic centre. Patients 
underwent inpatient overnight oximetry on the night prior 
to their surgery to assess for the presence of sleep apnoea 
which was diagnosed in patients with an arterial oxygen 
desaturation index (ODI) ≥ 5/hr. The primary outcome 
measure was length of stay (LoS) in ICU in days and the 
secondary outcome a composite measure of post-operative 
complications in ICU. We found a high prevalence of newly 
diagnosed sleep apnoea (47%) in our cohort as well as an 
association of increasing severity of sleep apnoea with 
postoperative complications, in particular cardiovascular 
and renal, including acute kidney injury, heart failure 
and hypotension. This adds to the evidence for a positive 
association between sleep apnoea and adverse postoperative 
outcomes in this surgical cohort. Our study was the first to 
report an association between severity of sleep apnoea 
and adverse postoperative outcomes in a cardiac surgical 
cohort, where interestingly, even patients with ODI 5-15/
hr , often regarded as clinically insignificant, had a higher 
probability of developing post-operative complications than 
patients with no desaturations overnight preoperatively4. 
An association between sleep apnoea and postoperative 
acute kidney injury was also reported in a recent study in 
multi-ethnic Asian population. OSA with the repetitive 
nocturnal arousals causes sympathetic nervous system 
activation which persists during the day20, 21 and along with 
fluid imbalances during and after surgery could contribute 
to hypoperfusion of the renal arteries and development of 
kidney injury. 

In our study we could not distinguish between OSA and 
central sleep apnoea as our diagnostic was nocturnal oximetry. 
It is possible that central sleep apnoea, common in patients 
with heart failure and ischaemic heart disease22,23 contributed 
to significant respiratory events identified on overnight 
sleep monitoring. Central sleep apnoea is characterised by 
pauses in breathing with no apparent occlusion of the airway 
and there are no published data on its impact on surgical 
outcomes though it has been implicated in adverse outcomes 
for patients with cardiac disease24. Further research is needed 
to assess its impact on postoperative outcomes in patients 
undergoing surgical procedures.

In keeping with the outcome from one recent meta-
analysis8, we did not find a significant association between 
OSA and Intensive Care Unit length of stay.  It is possible that 
the lack of such an association is due to the small sample 
size of individual studies and complexity of the process of 
Intensive Care Unit discharge, which can depend on local 
policies and the availability of beds on the receiving ward 
over and above the clinical condition of the patient.

Effect of Continuous Positive Airway Pressure on 
postoperative outcomes

It is apparent, from the presented evidence, that OSA 
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is common in cardiac surgical population and that it is 
associated with worse postoperative complications4,8,25. 
Although  Continuous Positive Airway Pressure (CPAP) is 
the conventional treatment for patients with OSA syndrome 
with established clinical and cost effectiveness9 its effect on 
patients with OSA in perioperative settings has yet to be 
demonstrated. A reduction in pulmonary complications, in 
patients without a diagnosis of OSA, undergoing thoraco-
abdominal and cardiac surgery has been reported26,27 but 
the evidence supporting the application of perioperative 
CPAP to patients with OSA is currently lacking. A recent 
meta-analysis of 6 studies including 904 patients showed 
no significant difference in post-operative adverse events 
between CPAP and non-CPAP treatment groups in patients 
undergoing general surgery28. There is some evidence for 
improvement in cardiovascular morbidity in a retrospective 
cohort of 26,842 patients with OSA undergoing vascular 
surgery where those not treated with positive airway 
pressure preoperatively were at increased risks for 
cardiopulmonary complications including unplanned 
reintubations (OR 2.5) and myocardial infarction (OR 2.6) 
compared with treated OSA patients29.  The effect of CPAP 
on patients with OSA undergoing cardiac surgery has not 
been examined in randomized controlled trials.

Implications for practice and future direction

Current evidence from observational studies suggests 
increased risks of adverse cardiac, cerebrovascular events 
as well as POAF in patients with untreated OSA undergoing 
cardiac surgical procedures. In addition two prospective 
observational studies also report association between 
sleep apnoea and adverse renal outcomes. The effect of 
central sleep apnoea on postoperative outcomes in cardiac 
surgical cohort remains unknown and further research 
is needed in this area. There is no evidence at present 
that confirms that early awareness and treatment of OSA 
with CPAP improves perioperative outcomes and further 
research is necessary to clarify the costs and benefits of 
preoperative diagnosis and treatment of OSA. Until then a 
pragmatic approach in the pre-assessment setting should 
be adopted focusing mainly on a detailed clinical history. In 
addition, various screening tools, including questionnaires, 
have been developed and validated in different surgical 
cohorts to identify patients at high risk of OSA prior to 
surgery. In systematic reviews of screening questionnaires 
for OSA, the STOP-Bang questionnaire had the highest 
methodological validity, moderately high sensitivity and 
best negative predictive value for assessing the risk of 
moderate/severe OSA and could be used to help clinician 
to identify patients at high risk for OSA in pre-assessment 
clinics30,31, with prompt onward referral of those with 
suspected OSA syndrome to avoid unnecessary delays in 
surgery.
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