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Obesity and Obesity Hypoventilation, Sleep 
Hypoventilation, and Postoperative Respiratory Failure
Roop Kaw, MD,* Jean Wong, MD, FRCPC,†‡§ and Babak Mokhlesi, MD∥     

Obesity hypoventilation syndrome (OHS) is considered as a diagnosis in obese patients (body 
mass index [BMI] ≥30 kg/m2) who also have sleep-disordered breathing and awake diurnal 
hypercapnia in the absence of other causes of hypoventilation. Patients with OHS have a higher 
burden of medical comorbidities as compared to those with obstructive sleep apnea (OSA). 
This places patients with OHS at higher risk for adverse postoperative events. Obese patients 
and those with OSA undergoing elective noncardiac surgery are not routinely screened for OHS. 
Screening for OHS would require additional preoperative evaluation of morbidly obese patients 
with severe OSA and suspicion of hypoventilation or resting hypoxemia. Cautious selection of 
the type of anesthesia, use of apneic oxygenation with high-flow nasal cannula during laryn-
goscopy, better monitoring in the postanesthesia care unit (PACU) can help minimize adverse 
perioperative events. Among other risk-reduction strategies are proper patient positioning, espe-
cially during intubation and extubation, multimodal analgesia, and cautious use of postoperative 
supplemental oxygen. (Anesth Analg 2021;132:1265–73)

GLOSSARY
ABG = arterial blood gas; AHI = apnea-hypopnea index; APSF = American Patient Safety Foundation; 
ASA = American Society of Anesthesiology; ATS = American Thoracic Society; BMI = body mass 
index; CHF = chronic heart failure; CI = confidence interval; COPD = chronic obstructive pulmonary 
disease; CPAP = continuous positive airway pressure; EPAP = expiratory positive airway pressure; 
Fio2 = fraction of inspired oxygen; FRC = functional residual capacity; HELP = head elevation laryn-
goscopy position; ICU = intensive care unit; IPAP = inspiratory positive airway pressure; LBW = lean 
body weight; NIV = noninvasive ventilation; OHS = obesity hypoventilation syndrome; OIRD = opioid-
induced respiratory depression; OR = odds ratio; OS-MRS = Obesity Surgery Mortality Risk Score; 
OSA = obstructive sleep apnea; PACU = postanesthesia care unit; PAP = positive airway pressure; 
PEEP = positive end-expiratory pressure; PH = pulmonary hypertension; PRODIGY = PRediction of 
Opioid-induced Respiratory Depression In Patients monitored by capnoGraphY; PSG = polysomnog-
raphy; RD = respiratory depression; REM = rapid eye movement; SDB = sleep disordered breathing; 
Spo2 = oxygen saturation; STOP-Bang = Snoring, Tiredness, Observed apnea, high blood Pressure, 
Body mass index, Age, Neck circumference and Gender; TBW = total body weight

Diagnosis of obesity hypoventilation syndrome 
(OHS) requires obesity defined by body mass 
index (BMI) ≥30 kg/m2, sleep-disordered 

breathing, and awake daytime hypercapnia (awake 
resting Paco2 ≥ 45 mm Hg), after other causes for 
hypoventilation have been excluded.1 Patients with 
OHS are more likely to have comorbidities like 

chronic heart failure (CHF) and pulmonary hyperten-
sion (PH) when compared to eucapnic obese patients. 
They are also more likely to require hospitalization 
due to acute-on-chronic hypercapnic respiratory fail-
ure and have higher mortality when compared to 
patients with obstructive sleep apnea (OSA).2

The prevalence of OHS has been estimated to be 
about 0.4% of the adult population3 and increases 
with higher BMI.4 Approximately 8%–20% of obese 
patients referred to sleep clinics are diagnosed with 
OHS.4,5 Patients with hypercapnia from definite or 
possible OHS are at higher risk for postoperative 
respiratory failure, postoperative heart failure, pro-
longed intubation, postoperative intensive care unit 
(ICU) transfer, and longer ICU and hospital stay when 
compared to patients with OSA.6

OSA as defined by an apnea-hypopnea index (AHI) 
≥5 is seen in 90% of patients with OHS, and up to 70% 
have severe OSA (AHI ≥30 events/h).7 Nonobstructive 
hypoventilation that worsens during sleep can be 
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seen in up to 10% patients with OHS.8 Sleep-related 
hypoventilation is suggested by the presence of persis-
tent hypoxemia during sleep (mostly rapid eye move-
ment [REM] sleep), not present during wakefulness. 
Its presence is confirmed by monitoring of carbon 
dioxide levels during sleep (an increase in Pco2 >55 
mm Hg for >10 minutes or an increase in Pco2 >10 mm 
Hg during sleep in comparison to awake supine val-
ues to a value exceeding 50 mm Hg for >10 minutes, 
typically measured by transcutaneous Pco2 monitor-
ing). Sleep-related hypoventilation can be attributed 
to OHS, medications that impair ventilatory drive, or 
an underlying pulmonary or neuromuscular disorder.

Polysomnography is required to diagnose OHS and 
to individualize therapy. Weight loss is the optimal 
treatment for OHS. However, because weight loss may 
be difficult to achieve, positive airway pressure (PAP) 
therapy is the mainstay of treatment of sleep-disordered 
breathing in these patients. In addition to improving 
sleep-disordered breathing during sleep, effective PAP 
therapy can improve awake hypoxemia and hypercap-
nia after 2–6 weeks of use. Continuous positive airway 
pressure (CPAP) or noninvasive ventilation (NIV) usu-
ally with bilevel PAP settings or volume-targeted pres-
sure support are the most commonly prescribed PAP 
modalities for patients with OHS9 (Figure 1).

Although most anesthesiologists are aware of prac-
tice guidelines for management of surgical patients with 
OSA, OHS may be underdiagnosed or underrecognized 
by anesthesiologists and surgeons. As the prevalence of 
obesity and morbid obesity increases worldwide, anes-
thesiologists are more likely to encounter patients with 
OHS for obesity- and nonobesity-related surgery. The 
objectives of this review are to discuss the preoperative 
assessment and intraoperative and postoperative man-
agement of patients with OHS.

PREOPERATIVE ASSESSMENT
A thorough history and physical examination can help 
identify comorbid conditions associated with OHS. The 
most common among these are severe OSA, hypersom-
nolence, and severe obesity (BMI ≥40 kg/m2).7 OSA may 
have been previously diagnosed on the basis of poly-
somnography or suspected on the basis of a validated 
screening questionnaire. OHS is more likely in patients 
with severe obesity, severe OSA, and restrictive thoracic 
defect on spirometry or pulmonary function testing.10 
As Paco2 increases in patients with OHS, renal compen-
sation leads to retention of serum bicarbonate to main-
tain a balanced pH in the arterial blood. As such, serum 
bicarbonate can be used as a screening tool. If a patient 
has a low or moderate probability of having OHS, and 
the serum bicarbonate is <27 mEq/L, the probability 
of OHS is extremely low. However, an elevated serum 
bicarbonate >27 mEq/L has a low specificity and, 
therefore, cannot be used as a diagnostic tool for OHS. 

The American Thoracic Society (ATS) recommends 
obtaining an arterial blood gas (ABG) in severely obese 
patients with signs and symptoms of OHS, if the serum 
bicarbonate >27 mEq/L not explained by another cause9 
(Figure 2). Additional preoperative evaluation has also 
been recommended in patients with suspected or par-
tially treated OSA, if they have evidence of hypoven-
tilation, PH, and resting hypoxemia not attributable to 
other cardiopulmonary diseases.11

The STOP-Bang (Snoring, Tiredness, Observed apnea, 
high blood Pressure, Body mass index, Age, Neck cir-
cumference and Gender) questionnaire is a commonly 
used screening tool for OSA in surgical patients with 
high sensitivity at scores >3 but with lower specificity for 
moderate OSA (47%) and severe OSA (37%).12 The speci-
ficity for predicting OSA can be increased to 85% with 
a measured serum bicarbonate >27 mEq/L and, in the 
case of severe OSA, to 79% with serum bicarbonate >27 
mEq/L.13 When possible, consideration should be given 
to obtaining polysomnography preoperatively (Figure 2), 
but there is no evidence to support cancelling or delaying 
elective surgery to formally diagnose patients with sus-
pected OSA unless there is associated uncontrolled sys-
temic disease or evidence of hypoventilation.11

Ambulatory Versus Inpatient Surgery
Patients with OHS are generally not suitable candi-
dates for surgery at office-based practices or ambu-
latory surgical centers that are not attached to a 
hospital.11 These facilities usually do not have adequate 
PAP equipment, staffing, postoperative monitoring, 
and the ability to admit patients for intraoperative or 
postoperative complications. Consideration can how-
ever be given to those compliant with PAP, optimized 
comorbid conditions, and minimal anticipated post-
operative opioid requirements.

INTRAOPERATIVE CONSIDERATIONS
Airway Management
Presence of OSA and obesity in patients with OHS 
together places patients at risk of airway manage-
ment problems in the perioperative period. Obesity, 
thick neck, and OSA are all independent predictors of 
difficult mask ventilation.14 Awake fiberoptic intuba-
tion under local anesthesia may be required if difficult 
mask ventilation is suspected. In such situations, vid-
eolaryngoscopy should also be readily available and 
supraglottic airway devices can be used as a rescue 
device and conduit for intubation (Table).

Preoxygenation with 100% oxygen in a 25° head-up 
position using a tight-fitting mask can prolong the time to 
desaturation.15 During apnea, more oxygen is absorbed 
from the lungs compared to the amount of carbon diox-
ide produced, leading to net negative pressure which can 
augment ventilation, providing that the airway is patent. 
Adding CPAP up to 10 cm H2O to oxygen for 5 minutes 
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until the moment of intubation can also reduce the drop 
in functional residual capacity (FRC) due to change in 
body position, paralysis, and absorptive atelectasis from 
high concentration of oxygen and thereby help prolong 
nonhypoxic apnea up to a minute.16 Apneic oxygenation 
with high-flow nasal oxygen during laryngoscopy may 
help prevent desaturation in patients with OHS and 
anticipated difficult intubation.17

Positioning for Induction of Anesthesia. The head 
elevation laryngoscopy position (HELP) provides a better 
laryngeal view by aligning the pharyngeal and laryngeal 
axis when the angle of neck flexion over the chest is about 
35°.18 In the morbidly obese, this can only be achieved by 
a 35° flexion of lower cervical spine on the chest and a 90° 
extension of the head on the neck at the atlanto-occipital 
joint also known as the ramp position.19 Elevation 
pillows such as the Troop Elevation Pillow place obese 

Figure 1. Treatment algorithm for ambulatory and hospitalized patients with suspected OHS. ABG indicates arterial blood gas; CPAP, continu-
ous positive airway pressure; NIV, noninvasive ventilation; OHS, obesity hypoventilation syndrome; OSA, obstructive sleep apnea; PAP, positive 
airway pressure; SDB, sleep disordered breathing.
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patients in optimal position for both preoxygenation and 
intubation.20

Preoxygenation with the patient in the 25° back-
up position compared to the supine position resulted 
in higher Pao2 and longer time to desaturate to 92% 
during an apnea.15 For upper abdominal laparo-
scopic procedures, a beach chair position with the 
table in 20° reverse Trendelenburg and legs elevated 
at 45° provides a larger abdominal working space 
and increases end-expiratory lung volumes during 
upper abdominal surgery. For lower abdominal lapa-
roscopic procedures, the Trendelenburg is ideal.21 
Skilled staff such as anesthesiology assistants or 
respiratory therapists should be available to assist 
with airway management.

Choice of Anesthesia
In patients with OSA, local or regional anesthesia 
techniques such as peripheral nerve blocks rather 
than general anesthesia where appropriate are 
strongly recommended by both the American Society 
of Anesthesiologists and Society of Anesthesia and 
Sleep Medicine.22,23 Although there is a paucity of lit-
erature on OHS patients undergoing surgery, local 
or regional anesthesia techniques avoid airway com-
plications and respiratory depression (RD) due to 
residual neuromuscular blockade and sedation asso-
ciated with general anesthesia; therefore, similar rec-
ommendations are likely prudent. Patients with OHS 
have an already blunted respiratory drive, therefore 
central neuraxial anesthesia is preferred over general 

Figure 2. Perioperative decision tree in patients with suspected OHS. ABG indicates arterial blood gas; AHI, apnea-hypopnea index; BMI, body 
mass index; OHS, obesity hypoventilation syndrome; OSA, obstructive sleep apnea; PSG, polysomnography; Spo2, oxygen saturation.
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anesthesia and airway instrumentation.24 In morbidly 
obese patients with minimal landmarks, these tech-
niques, however, can be technically more difficult, 
requiring specialized equipment (eg, longer spinal 
or epidural needles), and likely ultrasound or even 
fluoroscopic guidance.25 Obese patients also often 
cannot tolerate supine or Trendelenburg positions, so 
hypotension can be a big concern during neuraxial 
anesthesia.

Epidural anesthesia is preferred over spinal anes-
thesia, if PH is suspected, because the latter has 
a rapid onset and profound sympatholytic effect. 
Hypotension can precipitate right ventricular isch-
emia and is best avoided in patients with PH. In 
patients with PH, etomidate is preferred for induction 
over propofol because of minimal effect on myocar-
dial contractility and systemic vascular resistance.26 
Nitrous oxide can also worsen right ventricular isch-
emia by increasing pulmonary resistance and causing 
an obligatory decrease in the fraction of inspired oxy-
gen (Fio2).27 During local or regional anesthesia tech-
niques, minimal sedation should be given to avoid 
airway obstruction, hypoventilation, and hypercap-
nia. Continuous capnography is recommended to 
detect airway obstruction when moderate sedation is 
used. Consideration should be given to bringing the 
patient’s PAP device into the operating room to use 
intraoperatively.28

Dosing of anesthetic agents is challenging since 
morbidly obese patients have often been excluded 
from clinical trials during the drug development pro-
cess.29 While dosing general anesthetic agents, lipo-
philicity and volume of distribution need to be taken 
into consideration. Loading dose should be calculated 
based on lean body weight (LBW) for drugs that are 
mainly distributed to lean tissues and based on total 
body weight (TBW) for drugs equally distributed in 
adipose and lean tissues. Propofol, for example, is 
highly lipophilic and its pharmacokinetics are cardiac 
output dependent; thus, a high volume of distribution 
in obese patients should be dosed based on TBW.30 
Hydrophilic compounds like neuromuscular block-
ers should be dosed based on LBW, with the excep-
tion of succinylcholine. Obese patients have higher 
levels of plasma cholinesterase and metabolize suc-
cinylcholine, so it should be dosed based on TBW.31 
Rocuronium, a good alternative for rapid induction 
when succinylcholine is contraindicated, is dosed by 
LBW.32 For maintenance, a drug with similar clear-
ance in both obese and nonobese patients should be 
based on LBW, while drugs whose clearance increases 
with obesity should have the maintenance dose cal-
culated according to TBW.29,33 Neostigmine should be 
based on TBW and half-life of neuromuscular block-
ing agents being reversed and should be titrated for 
desired effect.34

Intraoperative Ventilation Strategies
Tidal volumes used on the basis of TBW instead of ideal 
body weight may be overestimated by 20%–50%,35 
and potentially increase postoperative pulmonary 
complications.36 In patients undergoing laparoscopic 
surgery, pressure control ventilation has been shown 
to result in better intraoperative oxygenation when 
compared to volume-controlled ventilation.37 Positive 
end-expiratory pressure (PEEP) carefully titrated up 
to 10 cm H2O can mitigate atelectasis after laparo-
scopic bariatric surgery.36

In nonobese patients undergoing laparoscopic or 
open abdominal surgery, tidal volumes of 6–8 mL/kg 
of predicted body weight, PEEP of 6–8 cm H2O, and 
lung recruitment in the form of 30 seconds of CPAP 
at 30 cm H2O improved the incidence of postopera-
tive pulmonary and extrapulmonary complications.38 
More recently, however, high levels of PEEP (12 cm 
H2O) and alveolar recruitment maneuvers during 
intraoperative mechanical ventilation did not reduce 
postoperative pulmonary complications in obese 
patients, when compared to low levels of PEEP (4 
cm H2O) although hypoxia was more frequent in the 
latter.39 It is important to mention here that this ran-
domized controlled study did not specifically include 
patients with OHS or report its prevalence.

POSTOPERATIVE CONSIDERATIONS
Postoperative Complications in OHS
Patients with OHS have higher prevalence of 
CHF, CAD, cor pulmonale, PH when compared to 
patients with OSA and obese eucapnic patients.6,40,41 
Consequently, patients with hypercapnia from definite 
or possible OHS or from overlap syndrome (OSA with 
concomitant chronic obstructive pulmonary disease 
[COPD]) are more likely to have postoperative respira-
tory failure, heart failure, prolonged intubation, post-
operative ICU transfer, and longer ICU and hospital 
stay, when compared to those with OSA6 (Table).

In patients undergoing bariatric surgery, higher 
surgical mortality (2.4%) has been reported in patients 
with a higher Obesity Surgery Mortality Risk Score 
(OS-MRS: 4–5) compared to 0.2% in low-risk patients 
(OS-MRS: 0–1). OS-MRS assigns 1 point to each of 
the 5 preoperative variables: arterial hypertension, 
male sex, BMI >50 kg/m2, age >45 years, and risk fac-
tors for pulmonary thromboembolism (prior venous 
thromboembolism, hypoventilation, PH, presence of 
inferior vena cava filter).42 In obese patients, when 
postoperative respiratory failure is not explained 
by other predisposing risk factors, OHS should be 
strongly considered.

Extubation and PAP Therapy After Anesthesia
Obese patients should be extubated only after they 
have regained consciousness, preferably in the 
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semisitting or in the sitting position. Sevoflurane and 
desflurane are preferred as maintenance anesthesia 
during tracheal extubation to allow rapid recovery. 
Even with their rapid recovery profile, subanesthetic 
concentrations of these anesthetics can impair the 
already blunted hypoxic and hypercapnic drives 
causing postoperative hypoxemia.43 Adding short-
acting adjuvants like remifentanil or combining gen-
eral and regional anesthetics can help reduce the dose 
of volatile anesthetics and washout time from muscle 
and fat.44 Complete reversal of muscle relaxant effect 
should be emphasized.22 Even minor reduction in 
train-of-four fade ratio (<0.9) from a residual anes-
thetic effect may worsen the hypercapnia in patients 
with OHS. Acute respiratory acidosis augments the 
activity of some neuromuscular blocking agents and 
interferes with their reversal. Therefore, a low tidal 
volume will result in a vicious cycle of worsening 
respiratory acidosis and blunting of respiratory drive 
that ultimately leads to worsening hypercapnia and 
hypoxemia when supplemental oxygen is used.45,46

NIV initiation immediately after extubation has been 
shown to reduce postextubation respiratory failure and 
prevent reintubation in obese ICU patients, especially 
those who develop signs of airway obstruction.47 In 
patients with OHS, inspiratory PAP ranging from 18 to 
20 cm H2O and an expiratory PAP of 8 to 10 cm H2O can 
be tried empirically, based on typical requirements in 
patients with known OHS. Ventilation can be increased 
by a combination of increasing tidal volume, decreas-
ing dead space ventilation, and increasing respiratory 
rate. Increasing pressure support (pressure support = 
inspiratory positive airway pressure [IPAP] − expira-
tory positive airway pressure [EPAP]) will increase 
tidal volumes. There are 2 ways to increase pressure 
support: increasing IPAP or decreasing EPAP. Patients 
will require lower EPAP in the sitting position because 

it can improve upper airway collapsibility. By lower-
ing EPAP and keeping the same IPAP, the patient will 
effectively receive a higher level of pressure support 
leading to larger tidal volumes. It is important to note 
that, in the immediate postoperative setting, bilevel 
PAP ventilation should ideally include a backup respi-
ratory rate (bilevel PAP spontaneous/timed or ST). 
The backup respiratory rate should be set 2–3 breaths 
per minute below the patient’s spontaneous rate before 
surgery keeping in mind that the respiratory rate may 
be low in the immediate postoperative period as the 
patient is recovering from anesthetics and sedatives. 
Volume-assisted pressure devices can adjust inspira-
tory PAP and provide optimal pressure support tar-
geted to expiratory tidal volume or alveolar ventilation 
averaged over several breaths, but their use is not cur-
rently supported in the perioperative setting.48

Monitoring the patient in the postanesthesia care 
unit (PACU) for recurrent respiratory events, includ-
ing apnea, bradypnea, pain-sedation mismatch, CO2 
retention, or oxygen desaturation can identify patients 
at high risk for postoperative respiratory complica-
tions and need for increased postoperative monitor-
ing.49 Maintaining patients with OHS in a semisitting 
or sitting position in the PACU and on the ward may 
be advantageous because it can improve upper air-
way collapsibility leading to improved OSA and may 
decrease atelectasis and dead space ventilation.

Monitoring of Opioid-Induced Respiratory 
Depression
Opioids tend to raise the apneic threshold (rightward 
shift of CO2 response curve) and reduce the minute 
ventilation response to increasing Paco2 (decrease the 
slope of the CO2 response curve).50,51 Patients with 
OHS are known to have a decreased hypoxic ventila-
tory drive.28

Table. Recommendations for Perioperative Management of OHS
-  In patients with known or suspected OSA, consider additional preoperative evaluation when there is evidence of hypoventilation, pulmonary 

hypertension, and or resting hypoxemia not attributable to other cardiopulmonary diseases.
-  Patients with severe OSA should be screened for OHS preoperatively.
-  Serum bicarbonate should be part of routine screening for OHS. A relatively recent serum bicarbonate (in the last 2–3 mo) ≤27 mEq/L is very 

useful to exclude OHS.
-  If in a severely obese patient, the clinical suspicion for OHS is high, consider getting an ABG preoperatively if the serum bicarbonate is >27 

mEq/L.
-  Although there is a paucity of literature on OHS patients, local or regional anesthesia techniques wherever possible avoid airway complications  

and respiratory depression due to residual neuromuscular blockade and sedation associated with general anesthesia.
-  Ramped position is preferred for induction and intubation.
-  Avoid sedatives as premedication as much as possible.
-  Apneic oxygenation with high-flow nasal oxygen during laryngoscopy may help prevent desaturation, increase safe apnea time during induction of 

general anesthesia, and can be used in conjunction with/or as an alternative to conventional preoperative oxygenation with a facemask.
-  Extubation should be done when the patient is close to fully awake and without residual sedation or neuromuscular weakness.
-  Monitoring the patient in the PACU for recurrent respiratory events, including apnea, bradypnea, pain-sedation mismatch, CO2 retention, or oxygen 

desaturation can identify patients at high risk for postoperative respiratory complications and need for increased postoperative monitoring.
-  Opioid analgesia, if possible, should be avoided, otherwise titrated slowly with careful monitoring.
-  Caution should be advised in using high-flow supplemental oxygen in postoperative obese patients with known or suspected OHS especially when 

they are sedated and on intravenous opioids.

Abbreviations: ABG, arterial blood gas; OHS, obesity hypoventilation syndrome; OSA, obstructive sleep apnea; PACU, postanesthesia care unit.
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Central neuraxial blocks, peripheral nerve blocks, 
peripheral nerve catheters, local anesthetic infiltration, 
and other multimodal opioid-sparing regimens like 
acetaminophen and nonsteroidal anti-inflammatory 
drugs can help minimize opioid-induced respiratory 
depression (OIRD).52 Dexmedetomidine, clonidine, 
intravenous lidocaine, low-dose ketamine, and low-
dose magnesium have also been reported but await 
high-quality supportive evidence.53 Centralized con-
tinuous pulse oximetry monitoring as recommended 
by the American Patient Safety Foundation (APSF) can 
help in early detection of OIRD.54 Low respiratory rate 
is not a reliable sign of OIRD; therefore, implementa-
tion of sedation scoring systems can also help better 
detect OIRD.55,56 It has been reported that standard 
spot checks of pulse oximetry every 4–6 hours can 
miss more than 90% of prolonged hypoxemic episodes 
on the general surgical floors.57 OIRD in postopera-
tive patients receiving intravenous opioids can evolve 
very rapidly as reported by a closed claims analysis 
and most events can be prevented. RD was discovered 
within 2 hours of the last nursing check in 42% claims 
and within 15 minutes in 16% of the claims.58 More 
recently, an international prospective trial (PRediction 
of Opioid-induced Respiratory Depression In Patients 
monitored by capnoGraphY [PRODIGY]) developed a 
risk prediction tool designed to predict OIRD in 1335 
hospitalized patients on general medical/surgical 
floors, using continuous capnography and oximetry, 
of which 614 (46%) developed one or more episodes 
of RD. Patients with a high PRODIGY score >15 were 
more likely to develop OIRD compared to those with 
a PRODIGY score <8 (odds ratio [OR] = 6.07, 95% con-
fidence interval [CI] 4.44-8.30).59

Supplemental Oxygen in OHS
Patients with known OHS should resumed on their 
PAP device postoperatively, regardless, up to 40% 
of patients with OHS are prescribed nocturnal home 
oxygen in addition.60 Supplemental oxygen therapy 
can hamper early detection of OIRD using pulse 
oximetry.61 Extreme caution is particularly advised 
against prolonged use of  high concentration (50%) of 
supplemental oxygen in patients with OHS because it 
can worsen hypoventilation.62,63 In patients with OHS, 
receiving high-flow oxygen postoperatively for any 
reason after surgery, while on intravenous patient-
controlled analgesia capnographic monitoring of ven-
tilation, is advisable.64

CONCLUSIONS
OHS is distinct from OSA and may be unrecognized 
by anesthesiologists. Patients with OHS are at higher 
risk for perioperative complications and anesthesiolo-
gists should have a high index of suspicion in morbidly 
obese patients who have signs or symptoms of OHS. 

Screening questionnaires and a serum bicarbonate can 
be used to screen for OHS. Preoperative referral to 
sleep medicine should be considered before major sur-
gery for diagnosis and initiation of treatment with PAP 
therapy and treatment of comorbidities. Regional anes-
thetic techniques and opioid-sparing multimodal anal-
gesics should be utilized when possible, and a difficult 
airway should be anticipated. PAP therapy should be 
used postoperatively, care should be taken with oxygen 
therapy, and careful monitoring of ventilation should 
be arranged for these high-risk patients. E
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