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SUMMARY
Summary Despite the increasing prevalence of
obstructive sleep apnoea (OSA), there is limited evidence
to guide appropriate preoperative investigations,
inpatient or outpatient surgery allocation, and the
anticipated level of postoperative care. With reference to
our institution’s perioperative risk stratification, we
describe the case of a 46-year-old Caucasian male with
a body mass index of 51 kg/m2 admitted for
laparoscopic band insertion. Management based on our
guidelines involved a preoperative polysomnography
where the patient was confirmed to have severe OSA.
His postoperative care was then managed in the high
dependency care unit. He was discharged home on day
2 with no further sequelae. We provide evidence that
adoption of this model of care can simplify clinical
decision making and resource allocation with favourable
patient outcomes.

BACKGROUND
Although it is accepted that patients with obstructive
sleep apnoea (OSA) are at increased perioperative
risk for life-threatening airway obstruction, arterial
oxygen desaturation and hypercarbia, clinical
studies have not established a definitive causal rela-
tionship between OSA and adverse perioperative
outcomes. There are no definitive data available to
guide perioperative management of patients with
OSA.1 Therefore, in the absence of definitive guide-
lines, risk stratification needs to be centred on each
institution’s patient demographics, incidence of
airway complications, and the skill of medical staff
in managing a difficult airway.
When evaluating patients with OSA who are to

undergo surgery, three critical questions need to be
considered in order to improve effectiveness of
care in the keys areas of quality assurance and
resource allocation. First, are additional preopera-
tive investigations required to further assist in OSA
risk stratification? Second, can the planned surgery
be performed on an inpatient or outpatient basis?
Finally, is a postoperative high dependency unit
(HDU) (nurse to patient ratio of 1:2) or intensive
care unit (ICU) (nurse to patient ratio of 1:1) bed
required, or can the patient be allocated a general
ward bed? A rational approach to perioperative
OSA risk stratification can improve effectiveness of
care in these key areas. We describe the risk stratifi-
cation management of a patient with severe OSA
for consideration of a laparoscopic gastric band
insertion.

CASE PRESENTATION
A 46-year-old male with a body mass index (BMI)
of 51 kg/m2 (weight 150 kg, height 1.71 m) pre-
sented to our anaesthesia pre-admission clinic prior
to an elective laparoscopic gastric band insertion.
He had no other relevant medical history.
On presentation, his O2 saturation in room air

was 94%. He had no craniofacial abnormalities but
had a neck circumference of 43 cm. He also had a
history of snoring with witnessed apnoeas.
Biochemical and haematological laboratory investi-
gations were normal. A recent echocardiogram
revealed normal biventricular function with mild
biatrial enlargement.
Given his history, a polysomnography was arranged.

A diagnosis of severe OSA was made with an apnoea
hypopnoea index of 41 and an O2 saturation nadir of
85%. Continuous positive airway pressure (CPAP) was
recommended and a therapeutic polysomnography
prescribed a pressure of 13 cm H2O with effective
sleep efficiency (87%). He remained compliant on this
therapy up to the day of his surgery.
The plan for analgesia intraoperatively was multi-

modal using paracetamol 1 g, ketorolac 30 mg, tra-
madol 100 mg and local anaesthetic infiltration of
the laparoscopic port wounds. Low dose opioids
such as fentanyl were only to be used as rescue anal-
gesia to minimise his sedation risk. However, the
combination of his super-obesity (BMI>50 kg/m2)
and severe OSA (compliant with CPAP) meant his
perioperative clinical risk profile for airway compli-
cations was high. A HDU bed was therefore
arranged for postoperative care.

OUTCOME AND FOLLOW-UP
The patient had an uneventful admission in HDU
and was subsequently discharged home on the
second post-operative day.

DISCUSSION
We report the use of a risk stratification algorithm
for managing a patient with OSA undergoing a sur-
gical procedure at our tertiary level hospital.
Despite other published reviews discussing specific
perioperative treatment strategies,1 2 this algorithm
addresses for the first time the key issues of pre-
operative testing, patient care and resource alloca-
tion. As with all guidelines, the use of this risk
stratification model cannot guarantee any specific
outcomes.1 Therefore, this model may be adopted,
modified or rejected according to each institution’s
clinical needs and constraints.
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We based our risk stratification model for perioperative life-
threatening airway obstruction on three variables: clinical predic-
tors, surgical factors and perioperative sedation risk (figure 1).
We define the preoperative clinical predictors of OSA risk as
major, intermediate or minor depending on the presence of
obesity and/or the severity of OSA signs and symptoms.3 Major
clinical predictors include severe OSA but poorly compliant with
CPAP, super-obesity (BMI>50 kg/m2)4 and craniofacial abnor-
malities.5 Obesity itself profoundly alters pulmonary function
and has adverse effects on respiratory mechanics.6–8 Intermediate
clinical predictors include severe OSA based on sleep studies but
compliant with CPAP, moderate OSA, morbid obesity
(BMI>35 kg/m2), observed pauses in breathing, or awakening
with a choking sensation.9 Minor clinical predictors are mild
OSA, history of loud or frequent snoring,10 11 frequent arousals,
large neck circumference (>43 cm male; >40 cm female)12–14

and neuro-behavioural dysfunction.9 15

For patients with OSA, we consider major surgery involving
the abdomen, thorax or airway to be ‘high-risk’ for OSA com-
plications (figure 1). Intermediate-risk surgery includes periph-
eral surgery under general anaesthesia, non-major open
abdominal surgery (eg, hernia repair), laparoscopic surgery, and
airway surgery with sedation. Low-risk surgery includes periph-
eral surgery with regional anaesthesia or local anaesthesia, and
all superficial surgery. High perioperative sedation risk includes
patients who require high dose parenteral opioids, opioid infu-
sions, neuraxial opioids or high dose oral opioids in the peri-
operative period.16 Intermediate sedation risk includes the use
of low dose parenteral or oral opioids. Low sedation risk
includes patients who will not require opioids in the periopera-
tive period.

The patient described in this case report had super-obesity
and severe OSA compliant with CPAP. This placed him in the
major risk category for clinical predictors (figure 1). He was
undergoing laparoscopic surgery, and therefore his surgical risk
was considered intermediate. The planned postoperative anal-
gesic regime consisted of multimodal analgesia in combination
with low dose opioids. Therefore his sedation risk was

considered intermediate. Our decision-making strategy then for
preoperative polysomnography was based on the result of risk
stratification of the three variables (figure 2).

Several screening tools have been developed and validated to
identify potential surgical patients with OSA: the Berlin ques-
tionnaire,17 the American Society of Anesthesiologists checklist1

and the STOP-Bang questionnaire.18 While these questionnaires
have been validated as screening tools for OSA in the surgical
population,19 formal preoperative testing with polysomnogra-
phy in patients with clinical risk factors for OSA is still

Figure 1 Risk stratification algorithm
for patients with obstructive sleep
apnoea (OSA) at our tertiary centre
institution. BMI, body mass index;
CPAP, continuous positive airway
pressure; F, female; GA, general
anaesthesia; M, male.

Figure 2 Preoperative referral process for diagnostic investigations for
patients with obstructive sleep apnoea (OSA) at our tertiary centre
institution.
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useful.20 21 Although mandatory testing of all patients with
OSA risk factors is recommended, limited facilities for testing in
regional areas, long waiting periods in many sleep laboratories
and the high cost of testing often limit the accessibility of this
important diagnostic test as part of routine perioperative care.

If a diagnostic sleep study is recommended by our algorithm
but cannot be obtained, we collaborate with the surgical team,
intensive care and respiratory physicians to jointly decide
whether to postpone surgery to obtain formal sleep studies or
to pre-emptively initiate CPAP therapy. As outlined in figure 2,
for patients with minor clinical predictors and for patients with
intermediate clinical predictors undergoing low risk surgery, we
do not advocate further preoperative testing. This is important
in the key area of resource allocation. For patients with inter-
mediate clinical predictors undergoing intermediate risk surgery
and for patients with major clinical predictors undergoing low
risk surgery, a low sedation risk also precludes further
investigations.

We use a similar approach in deciding which patients should be
offered a postoperative ICU, HDU or general ward bed (figure 3).
This is important again from a resource allocation perspective. An
ICU bed is reserved for all patients with major clinical predictors
undergoing high-risk surgery. A HDU bed is reserved for patients
with major clinical predictors undergoing intermediate-risk
surgery. Bed allocation for patients with intermediate clinical pre-
dictors undergoing high- or intermediate-risk surgery depends
upon sedation risk. Patients with an intermediate or low sedation
risk are admitted to the post anaesthesia care unit for an extended
period of 4 h, and in the absence of airway complications, are then
transferred to the general ward. All patients with minor clinical
predictors and all patients undergoing low-risk surgery are dis-
charged to the ward or home if surgery allows.

Learning points

▸ Surgery for patients with obstructive sleep apnoea poses
significant challenges for the anaesthetist; however, use of a
risk stratification model can assist in the management of
these patients.

▸ Management involves directing the use of polysomnography,
deciding whether the patient should undergo surgery as an
inpatient or outpatient, and planning for the level of
postoperative care required.

▸ Risk stratification algorithms can improve the effectiveness
of care in the keys areas of quality assurance and resource
allocation.
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Figure 3 Perioperative bed resource allocation for patients with
obstructive sleep apnoea (OSA) at our tertiary centre institution. HDU,
high dependency unit; ICU, intensive care unit; PACU, post anaesthesia
care unit.
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