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Ssummary

Guidelines are presented for the organisational and clinical peri-opera-
tive management of anaesthesia and surgery for patients who are obese,
along with a summary of the problems that obesity may cause peri-
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operatively. The advice presented is based on previously published
advice, clinical studies and expert opinion.

This is a consensus document produced by expert members of a Working
Party established by the Association of Anaesthetists of Great Britain and
Ireland and the Society for Obesity and Bariatric Anaesthesia. It has been
seen and approved by the elected Board/Council of both organisations.
All AAGBI guidelines are reviewed to ensure relevance/accuracy and are
updated or archived when necessary. Date of review: 2020.

Accepted: 10 March 2015

What other guidelines and statements are available on this topic?

The first Association of Anaesthetists of Great Britain and Ireland
(AAGBI) guidelines on the peri-operative management of the obese
patient were published in 2007 [1]. In 2012, a consensus statement
on anaesthesia for patients with morbid obesity was published by the
Society for Obesity and Bariatric Anaesthesia (SOBA) [2]. The Cen-
tre for Maternal and Child Enquiries (CMACE) and the Royal Col-
lege of Obstetricians and Gynaecologists (RCOG) have published joint
guidance on management of women with obesity in pregnancy [3].

Why were these guidelines developed?

There is an increased recognition that obese patients present a differ-
ent set of challenges and require specific peri-operative care com-
pared with non-obese patients. These guidelines are intended to
inform anaesthetists about best practice management of obese surgi-
cal patients throughout the peri-operative period, as members of a
multidisciplinary team.

How does this statement differ from existing guidelines?

These guidelines include new material on several topics including [PHaE
macology, positoning and sleep-disordered breathing. The advent of b
riatric (weight treatment) surgery has produced a subgroup of
anaesthetists with more specific experience in the management of obese
patients. The Society for Obesity and Bariatric Anaesthesia was set up in
2009 to share the knowledge gained from bariatric anaesthesia to improve
the anaesthetic care of obese patients in general. This experience forms the
basis of these guidelines.

© 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd
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Every hospital should nominate an anaesthetic [éad for obesity.
Operating lists should include the patients’ weight and body mass

index (BMI).

3 Experienced anaesthetic and surgical staff should manage obese
patients.

4 Additional gpecialised equipment is necessary.

5 [Céntral obesity and fietabolic syidfonie should be identified as risk
factors.

6 Sleep-disordered breathing and its consequences should always be
considered in the obese.

7 [Anaesthefising the patient in the Gperating theatré should be con-
sidered.

8 Regional anaesthesia is recommended as desirable but is often tech-
nically difficult and may be impossible to achieve.

9 A [fobustiairway stratégy must be planned and discussed, as desa-
turation occurs quickly in the obese patient and airway manage-
ment can be difficult.

10 Use of the famped or sitting position is recommended as an aid to
induction and recovery.

11 Draghdesingishould generally be baséd upon [eanlbodyiweight and
fitrated to Effect, rather than dosed to total body weight.

12 [Caution is required with the use of |ong-acting Opioids and seda-
tives.

13 moenitoring should always be used whenever neuro-
muscular blocking drugs are used.

14 Depth of anaesthesia monitoring should be considered, especially
when fotallintravenousianaesthiesia is used in conjunction with neu-
romuscular blocking drugs.

15 Appropriate prophylaxi§ against venous thromboembolism (VTE)
and Early MObiliSation are recommended since the incidence of
venous thromboembolism is increased in the obese.

16 [Postoperativerintensivercare support should be considered, but is
determined more by Eo5orbidifies and surgery than by obesity per
se.

Introduction

The World Health Organization (WHO) uses a class system to define
obesity (Table 1). Statistics for 2013 from the UK, Health and Social Care
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Table 1 World Health Organization Classification of obesity [4].

Body mass index;

kg.m? Classification

<185 Underweight

18.5-24.9 Normal

25.0-29.9 Overweight

30.0-34.9 Obese I

35.0-39.9 Obese 2

> 40.0 Obese B (previously ‘morbid obesity’)

Information Centre show that in adults, 24%Vofimen and 25% of Women

are classified as GB€se and GVer3% have Elass®3 obesity [5]. For an average
UK gistict geeral Hospital serving an adult BOPUIAEOR of 2001000, this

equates to 52 000 obese and over 6000 class-3 obese patients [6].

Obese patients are more likely to present to hospital because they are
more prone to concomitant disease. Between 2001-2002 and 2011-2012,
there was an eleven-fold increase in the number of patients (from 1019
to 11 736) of all ages admitted to NHS hospitals with a primary diagnosis
of obesity (Fig. 1) [6]. In 2007, the UK Government’s Foresight Report
predicted that 50% of the WK population would be Elifiically Gbesé by
2050, costing the NHS an extra £45.5 billion (€61.5 billion; $70.1 billion)
per year, but even this may be an underestimate [7].

This consensus guidance is a synthesis of expert opinion, current
practice and literature review, designed to replace the 2007 edition [1]
and act as a guide to the delivery of safe anaesthesia to this clinically
demanding group.

Pathophysiology of obesity

Fat distribution (patiesnt shape)

Not all fat within the body is identical. Unliké peripherally deposited
fat, fiffasabdominalifat is highly fetabolically &efive and is known to

be a contributor to several disease states [8]. Patients with Eentrally dis-

tributed orffVisceral Matlare at greater peri-operative fiSK than those with
peripherally distributed fat, and are far more likely to exhibit the fiietas
which consists of Cefitral obesity, hypertension, fmsulin
FeSiStaice and Hypercholesterolemia (9. 10].
(@etfal obesity can be deffed as  WaISt CHECHMICEENEE GEEAtEY than
88cmlin a woman and J02F€H in a man; or a Waisttorheightiratic
greater than 0155 [10, 11].

4 © 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd
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Figure 1 Adult trends in obesity (BMI > 30 kg.mz) in the UK male (O)
and female (®) population, showing three-yearly averages. Redrawn
from Health Survey England 2013 data (see http://www.hscic.gov.uk/
catalogue/PUB16077) accessed 10/03/2015).

People who exhibit central, or visceral, obesity are often fialg and
can be described as [appleNShaped’, while those with a predominantly
peripheral fat distribution are more likely to be féfialé and are described

(
as ‘pear shaped’.

Respiratory system

Obesity results in reduced functional residual capacity (FRC), significant
atelectasis and shunting in dependent lung regions [12], but resting meta-
bolic rate, work of breathing and minute oxygen demand are increased.
This combination means that, following the cessation of breathing, arterial
oxygen levels decrease rapidly.

WHheezé in the OBESE may be due toffdirfwayclostre rather than
asthima: 50% of patients diagnosed with asthiid Fecover with Weight
IGs§ [13]. Formal assessment of the effectiveness of bronchodilator ther-
apy may be useful in differentiating the two conditions [14].

Sleep-disordered breathing

© 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd 5
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Sleep-disordered breathing describes the §peétfim of conditions ranging
from obstructive sleep apnoea (OSA) through obesity hypoventilation
syndrome (OHS). Each of these conditions has a spectrum of severity,
described according to the number and severity of oxygen desaturations
occurring every hour and their impact upon the patient [15].
SeverelOSA occurs in_[[0220% of patients with

and is often undiagnosed. Overall, a diagnosis of OS# is associated with
a greater than @GUBHAZ of the incidence of postoperative desaturation,
fespiratory failtire, postoperative Eardiac Events and [CY admission [16].

The presence of multiple and prolonged oxygen desaturations increases

the SenSitivity to Bpidid-induced respiratory depression [17]. However, if
identified pre-operatively and fréated appropriately with continuous

positive airway pressure (CPAR), the F8K of complications is [ilich

Increasing Severity of OSA is associated with BldeF age, cardiovascu-
lar disease secondary to h€aft §tfaifl, and the development of left ¥el-

fricular dysfanction. It is also associated with a QifficGleNditway and
laryngoscopy. If untreated, OSA may progress to obesity hypoventilation
syAdfome, o ffad of Gbesify (BMI 135 kgm ), Sleep-disordered
breathing (usually @S#) and daytime hiypercapnia (pCO. =16 kPa) [19].
The combination of Elironic hypoxaemia and Hypercapmia make this
subgroup particularly SUSEEPHBIE to the effects of AMAGSEHEEE agents and
Bpicids, which may precipitate acute and chronic hypoventilation and

fespiratoryiarrest in the early postoperative period [20].

Formal diagnosis of sleep-disordered breathing is with polysomnog-
raphy, but in the majority of cases, di@giosi§ can be made by GVernight
OXimetry testing at Home [21]. Nocturnal CPAP is the usual treatment
in patients with significant degrees of OSA, but aroundfi50% of patients
areJjpoorlyicompliantiwith CPAP therapy and thus will not obtain bene-
fit, usually because of problems with the fitting of the mask. Seeking
information on compliance during pre-operative assessment is advised.

Cardiovascular system

OB&sit§ leads to increased blood Presstire, cardiac Gutpaf and cardiac
Worklead. People with Gmtreated OSA may have associated puliionary
hypertension and heart failtre [15].

There is an increased incidence of affhythmias, predominantly sec-
ondary to sino-atrial node dysfunction and Aty iRAIEFATHOH of the EOH-
@UCHAg system. This results in a relative risk of 1.5 for @tfial fbFllatGH
[22], and a markedly [fcreased fisK of Sudden cardiac death [23]. There

6 © 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd
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is an increased incidence of prolongediQT interval with increasing BMI
[24], and therefore a potential increased risk with drugs such as ondan-
setron [25].

[Sehaemic heart disease and heart failtité are more prevalent in the
Bbesé population, with heart failure the prédominant risk factor for
postoperative complications [26].

Thrombosis

Obssity is a prothrombotic state and is associated with increased
morbidity and mortality from thrombotic disorders such as myocar-
dial infarction, §troké and WTE [27]. The postoperative incidence of
MWTE may be 10VtimesThighei in obese women compared with their

healthy-weight counterparts [28]. Previous VTE is an independent
risk factor for patients having gastric bypass surgery [29]. A

hypercoagulable state may extend pbeyondItWoIIWeeks, warranting
gxtended postoperative WTE prophylaxi§ depending on the type of

surgery and the patient’s BMI [30].

Diabetes

Ob&sity is strongly associated with [ficreasedVinsulinresistance [31].
Poor glycaemic control in the peri-operative period is associated with
increased morbidity, and good glycaemic control is recommended [32].

Gastrichbypassistrgery causes a unique neurohumeral response,
resulting in o [apid, QfAMAEC FEAUEHOR in [HSUN FEQUIFEMERY, start-
ing immediately afféf SUrgery. In this cohort of patients, cautious

postoperative reintroduction of diabetic medication and frequent blood
sugar monitoring are essential [33].

Pharmacology

Body composition

There are a number of terms used to describe the weight of a patient;
the four most useful are shown in Table 2.

Drug dosing

There is limited information on the effect of GBESity on the pharmacol-
B8y of commonly used anaesthetic drugs. Much of the EXcess Weight is
faf, which has a FElAGVElyIIoWIBIGodT6W. While lipophilic drugs will
have a lafget Voltime of diStribuition than hydrophilic ones, the current
evidence indicates that CHafiges in volume of @iStFibUEOA in the obese

are AFUGSPeCific, so generalisations are @ifficult (37]. For most anaes-

© 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd 7
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Table 2 The f6UF most useful f€FMS for describing patients’ weight.

retal body The @ctual weight of the patient
weight (TBW)
ldeal body What the patient should weigh
weight (IBW) with a normal ratio of lean to fat mass.

Varies with age, and is usually
approximated to a function of

height and 5ex:

IBW (kg) = height (cm) — x (where x

= 105 in females and 100 in males)

Eéan body The patient’s weight gxcluding fat. Many of the
weight (LBW) formulae for calculating lean body weight are

complex but one of the most widely used is that
of Janmahasatian et al. [34]:

9270 x k
LBW (kg) — TEW ) (men)
6680 + (216 x BMI (kg.m ™))

9270 x TBW (kg)
8780 + (244 x BMI (kg.m %))

LBW (kg) = (women)

Regardless of total body weight, lean body weight
rarelylexceedsi00ikg in men and 70 kg in Women
(Fig. 2) [35]
Adjusted body Takes into account the fact that Glb&sé individuals

weight (ABW) have [ncreased léan body mass and an Acreased
Volume of distribution for drugs. It is calculated
by @dding40% of the EXcess Weight to the IBW [36]:
ABW (kg) = IBW (kg) + 0.4 (TBW (kg) — IBW (kg))

thetic agents, GoSgNTONtOMINbOAyIEIGhTNSIFArelyNapPrOpHate and

increases the risk of relative overdose. Fortunately, most anaesthetic
agents are (AOSEdNEONatfect] e.g. loss of eyelash reflex, nerve stimulator

response or relief of pain. Given the paucitylofiinformation, the recom-

mendation, based on current practice amongst EXpert§ in bariatric

8 © 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd
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Total body 190 cm male
weight (kg) (With 15% body fat,
IBW 82 kg)

300 1

200

r Excess fat

<«— ‘Normal’ fat

100

Lean body mass

20 40 60 80 100 gy (kg.m2)

Figure 2 RElaiGAsSHIp between fofal body weight and body mass fmdex
(BMI), showing HOWAIEaH body mass Effecively PIAEans despitc HEFER-
g BMI. A male of height 190 cm and ideal body weight (IBW) is indi-

cated, demonstrating how IBW includes a Hormalil5% fatimass.

anaesthesia, is that [€af or @djtstéd body Weight are used as the scalars
for Galculatiig initial anaesthetic ditig @OSES rather than total body
weight (Table 3).

The fifth National Audit (NAP5) into 2ccidental awareness under
anaesthesia (AAGA) included a [diSproportionaté number of GbeEse
patients who suffered AAGA. Half of the incidents of awareness occurred
during the induction of anaesthesia and fHeuromuscular BIoEKing drugs
were used in 93% of these cases [38]. In the obese patient, after a bolus of
anaesthetic induction agent, anaesthesia will occur before redistribution
from the central compartment, and the IdUCEIONTAGSE required to pro-

duce UHCONSCIOUSNESS Correlates well with leantbodyweight (39]. How-
ever, orerapidiredistribiition of {AAUEEON agents into the [aFgeT faf mass
means that patients Wakelupimorelquickly than non-obese patients after a
Sifigle bolus dose. With [RAUCHOn agents, a dOS€ based on fotal body
fweight will [ast I6ngetr than one calculated using lean or adjusted body

weight but is likely to result in Significant hypotension. It is likely that in
the cases of AAGA found in NAPS5, small doses of ffldicion agent based
on lean or adjusted body weight were RotiquicKIfollowed]by the iftro-
diiction of Maintenance anaesthesia, thus raising the risk of AAGA. THi6-

© 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd 9
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Table 3 Suggested iRiialldesiAg scalars for commonly used anaesthetic
drugs for healthy obese adults (notwithstanding the fact that titration to
a suitable endpoint may be necessary).

E€an body weight* Adjusted body weight*
Propofol (induction) Propofol (infusion; see text)
Thiopental
Fentanyl Low molecular weight heparin
Rocuronium Alfentanil
Atracurium Neostigming (maximum 5 mg)
Vecuronium Sugammadex"

*See Table 1 for definitions/calculations.
See product literature.

pental is associated with a gréater FiSK of awareness than propefel. It is

strongly recommended that additional induction agent be given if there is
a delay in commencing effective maintenance anaesthesia after induction.

Hydrophilie drugs such as feuromuseulai blocking drugs are dis-
tributed primarily in the central compartment and leanWbodyweight

is a suitable dosing scalar. A dose of rocuronium based on total body
weight does not significantly shorten the onset time, but will markedly
increase the duration of action [40]. However, due to [ficreased
plasina EHOUMESIerase activity, (ofa] body Weight is GPPEOPHAR for
Suxamethoniam. Doses of feostigming and Sgammadex are related to
the timing and total dose of neuromuscular blocking drugs to be
reversed and can usually be fiffated to effect.

For ppi6ids, the Elinical effect is poorly related to the plasma con-
centration [41]. Dosing usinglléanibodyiweight is therefore a sensible
starting point until the patient is awake and fiffation to Efféct is pos-
sible.

For target controlled infusions (T€I) of propofol, the Mafsh and
Schifider formulae become [ieliablé for patients weighing OVersI40=
[I500Kg [40]. Because of this, fi6fié of the commercially available PUfips

gllow input of Weights abovell500kg using the Marsh model, or BMI
> 35 kg.m > (female) and 42 kg.m > (male) using the Schnider model.

There is a lack of evidence as to the best weight scalar to use with TCI

10 © 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd
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techniques, and when used with neuromuscular blocking drugs,

Awareness s a Significant potential ¥isk. In these situations, some form
of @épth of anaesthesid Monitoring is strongly recommended [42].

Bi€-operative preparation

General considerations

The vast majority of obese patients presenting for surgery are relatively
healthy and their peri-operative EiSK is Siiilaf to that of patients of HoT-
mal Weight. The patients at high FiSK of peri-operative complications are
those with Centrallobesity and mietabolié syndrome, rather than those
with isolated extreme obesity [10].

Particular attention should be f6€uS€d on screening patients for
Sleepdisorderedibreathing and those at particularly high risk of VTE. A
clear pathway for referral for specialist sleep studies should be identified.

The (Obesity Surgery Mortality Risk'Stratification'scoré (OS-MRS)
(Table 4) has been yalidated for patients undergoing gastricibypass sur-
gery to identify the risk factors associated with mortality [43]. It
includes features of fMetaboli€é syndrome and SI€ep-disordered breathing.
Although only validated for bariatric surgical patients, it may be applica-
ble to obese patients undergoing non-bariatric operations. Patients who

Table 4 The Obesity Surgery Mortality Risk Stratification score: (a) risk

factors; (b) risk of mortality [43].

Risk factor Score

(a)

BMIEI50 kg.m™2

Male

Age > 45 years

Hypertension

Risk factors for pulmonary embolism:
Previous venous thromboembolism
Vena caval filter

Hypoventilation (sI€€p-disordered breathing)

Pulmonary hypertension

__aa a

Risk of mortality
(b)

Class A: 0-1 points 0.2-0.3%
Class B: 2-3 points 1.1-1.5%
Class C: 4-5 points 2.4-3.0%
© 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd 11
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score 4-5 on the OS-MRS are more likely to require closer postoperative
monitoring.

All patients should have their height and weight recorded and BMI
calculated, and these should both be recorded on the operating list to
inform the teams that additional time, equipment and preparation may
be needed. There may be an advantage injestimatinglleanyandiadjtsted
Bodyveightland feE6Tdifig these in the patient’s records to aid the cal-
culation of drug doses.

Diagnostic testing should be based on the need to evaluate co-mor-
bidity and the complexity of surgery, rather than merely as a result of
the presence of obesity.

In Pafiaffic SGrgery, it is routine to initiate a pre-operative [liVex
Shfinkingdief to reduce the size of the liver and make HGEESS to the
§tomach technically gasi€. There is evidence that 2E6lWeeksIOf intense
presoperativedietin can IPFOVE FESPIFAOR FREEON and facilitate lap-
aroscopic surgery, and may be worth considering in the higher risk
patients [44].

Pre-operative discussion can promote smoking cessation, clarify the
importance of thromboprophylaxis and early mobilisation, plan the
management of medication before admission and remind relevant
patients to bring their own CPAP machine into hospital.

Respiratory assessment

Clinical evaluation of the respiratory system and exercise tolerance
should identify functional limitations and guide further assessment. It is
helpful to assess patients” arterial saturation in the pre-assessment clinic.
Spirometry is also often useful.

The following features may indicate the presence of significant
underlying respiratory disease and should prompt consideration of pre-
operative arterial blood gas analysis [45]:

Arterial saturation KI95%/0n ait
Forced vital capacity < 3 1 or forced expiratory volume in 1 s < 15 |
Respiratory wheeze at rest

. —1
Serum bicarbonate concentration BI2ZIimmol.l

An arterial PCOZSI6IKPE indicates a degree of respiratory failure
and consequently the likelihood of fficréased anaesthetic FiSK.

It is essential to screen for sleep-disordered breathing. Of the sev-
eral screening tools available, the STOP®BANG questionnaire (Table 5)
is the best validated in obese patients. It is easy to calculate and has

12 © 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd
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Table 5 The STOPZBANGIScTecningIquestonmaire for obstructive sleep

apnoea (adapted with permission [46, 47]. One point is scored for each
positive feature; a score > 5 is a significant risk.

Snoring Do you snore loudly (louder than talking or heard
through a closed door?)

[ired Do you often feel tired, fatigued or sleepy during the
daytime? Do you fall asleep in the daytime?

Bbserved Has anyone observed you stop breathing or choking or
gasping during your sleep?

BloodJRressure Do you have, or are you being treated for, high
blood pressure?

BMI BMI BI85 kg.m?

Age Age Ei50lyears

Neck Circumference (measured around Adam’s apple) S43icm
(17 in) for males, > 41 cm (16 in) for females

Gender Male

shown good correlation with the severity of postoperative apnoeas. A
STOP*BANGHscorerofisiorigreater indicates the possibility of signifi-
cant §leép-disordered breathing and should prompt referral to a sleep
physician if time allows [46, 47]. Even in the presence of a low STOP-
BANG score, a history of marked exertional dyspnoea, [filoffingshead®
4CHeS and BEG evidence of Fighthatfialihyperttoplij may indicate the
presence of Sleép-disordered breathing and should also prompt referral
for assessment.

Patients with undiagnosed OSA, or those unable to tolerate CPAP,
are at the highest risk of peri-operative respiratory and cardiovascular
morbidity [48], while patients fully compliant with CPAP (usually
indicated by symptomatic benefit) are at lower risk of peri-operative

events. In general, patients with JdEquAtelyiFeatedNsleep=aisordered

breathing do 6§ have [EObIEMS Fequifing high @EpERAENGY care and
may even be suitable for daylisurgery [49] (see below).

Airway assessment

OBEsity is associated with a

fiofl although Predictors for difficult laryngoscopy are the §afiié as for
the non-obese [50]. A [argé mECK Circamference is a useful additional

© 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd 13
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indicator and when SFEateflaRNGONEH], is associated with a [B5%6IpTobas
Bag-fiask ventilation is also known to be more @iffictlf in the Gbese

[52, 53]. Beards in particular can cause problems with bag-mask ventila-
tion and are quite common in the obese male population. If time allows,
it is recommended that all facial hair should be removed pre-opera-

tively, or at the very least Clipped SHozt.

Cardiovascular assessment

Obese patients should be assessed in the same way as any other patient
group. Features of the fietaboli¢ syndrome should be actively identified
as there is a strong association with ardia¢ m6rbidity [54]. Assessment
of gxercisertolérance can be a valuable tool. The requirement for specific
cardiac investigations should be based on: the degree of exercise toler-
ance; the presence of additional co-morbidity; and the site and extent of
the anticipated surgery.

Cardiopulmonary exercise testing (CPET) may predict those at high
risk of postoperative complications and increased length of stay [55, 56].
Standard CPET equipment may not be suitable and recumbent bikes are
available for heavier patients.

Planning postoperative care

The planned postoperative management of most obese patients should
resemble the enhanced recovery programmes of many surgical speciali-
ties.

Operative care, Factors that warrant Eomsideration for afleVels2ior8lset-

ting include the following:

Pre-existing [€9-imorbidities

Indicated high risk (e.g. @SEMRS=5 or limited functional capacity)
Surgical procedure

UtfeateOSANBIGS o requirement for OSIOERAVE Pareteral Gpi-
oids

e Local factors including the SKillimixiof Ward staff

An important consideration for all patients is the degree and site of

surgery. If loAgerNactinglopioids (e.g. morphine) are necessary, then

these patients will require closer monitoring, specifically watching for

developing hypercapnia, andllé¥els2icareimay be indicated [57].

14 © 2015 The Authors. Anaesthesia published by John Wiley & Sons Ltd
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Ifi@-operative care

Preparation of patients

Patients’ dignity is important, so suitably sized theatre gowns and dis-
posable underwear should be available. Antacid and analgesic premedi-
cation should be considered. As previously mentioned, it may be
appropriate to ask male patients with beards to shave/trim them before

surgery.

Preparation of staff

The specific peri-operative requirements of the obese patient should be
included in the pre-operative team brief of the WHO surgical checklist
to ensure the presence of appropriate equipment, including suitable
operating tables, beds and trolleys (see below).

Extra time should be allowed for positioning the obese patient and
performing anaesthesia. Anaesthetists should recognise when additional
personnel (another trained anaesthetist or additional operating depart-
ment practitioners) are needed.

The seniority of both the anaesthetist and the surgeon should be con-
sidered. Patients with an OS-MRS score > 3 should be discussed with a
consultant, and those with a score of 4-5 should be anaesthetised by an
anaesthetist experienced in the management of such patients. An experi-
enced surgeon will reduce operative time and this will help to limit peri-
operative morbidity.

Regional anaesthesia

Where possible, regional anaesthesia is preferred to general anaesthesia,
although a plan for airway management is still mandatory [58]. There is
a higher risk of failure of regional techniques in the obese, and appro-
priate patient counselling/consent is advised. [59] If sedation is required
during regional anaesthesia, this should be kept to the minimum. Spe-
cific equipment such as extra-long spinal or epidural needles should be
available and ultrasound Hight be a useful adjunct [60].

There are advantages to the patient (comfort) and practitioner (suc-
cess rates) in using the sitting position for neuraxial techniques, and it
may be helpful to tilt the bed towards the operator so the patient natu-
rally leans forward [61]. To reduce epidural catheter migration, it is rec-

ommended tha EIEESTISIEmICAeterIShoudbeer innthenepidural
space [62].

It is safer to EalculateNloGalNaNAESThEHENArugIdose using [Eambody

WEight Despite the potential reduction in neuraxial volume due to
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adipose tissue [Standardidosesioflocalianaesthetic are recommended for
central neuraxial blockade [63].

The anaesthetist should be aware that hypotension following neur-
axial anaesthesia may be more problematic in the obese as they are less
tolerant of lying flat or in the Trendelenberg position.

Widiiction of Géiieral anacsthesia

Easily reversible drugs, with fast onset and offset, are the agents of
choice for obese patients.

A e g e pAtenUIEEIoperaAGNEatic has the advanta-
ges of avoiding the problems associated with transporting an obese an-
aesthetised patient, and will also reduce the risk of arterial desaturation
and AAGA associated with disconnection of the breathing system dur-
ing transfer [38, 64]. In addition, the patient can position him/herself
on the operating table and can help identify pressure points for protec-
tion.

There were a number of learning points from the fourth National

Audit Project (NAPZ) which looked at @ifway Complications that are

pertinent to the airway management of the obese patient [65]:

e There was often a lack of recognition and planning for potential air-
way problems

e As a result of the feducedisafefapnoealtime, when airway complica-
tions occurred, they did so rapidly and potentially catastrophically

e There was evidence that Fescuertechniques such as supraglottic air-
way devices and emergency cricothyroidotomy had an jficfeaséd [fail
ure rate

e Adverse events occurred more frequently in obese patients when an-
aesthetised by inexperienced staff

Since the §iOHK of SPOMEANEONS BREAHIng i MCFEASEd in the obese
patient, tracheal intubation with controlled ventilation is the airway
management technique of choice. Use of Stipraglotticiairway devicesias

fp duting Strgery. The upper airway should be accessible at all times

and there must be a plan for tracheal intubation if required.

During induction of anaesthesia, the patient should be positioned in
a ramped position with the tragus of the ear level with the sternum, and
the arms away from the chest (Fig. 3). This will improve lung mechan-
ics, thereby assisting oxygenation and ventilation and as a result, maxi-
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Figure 3 Ramping position for obese patients. Note theffagusicfihe
car level with the sternum.

mising the safe apnoea time. The addition of positive end-expiratory
pressure (PEEP) may further facilitate pre-oxygenation [66]. Minimising
the time from induction to intubation will reduce the risk of oxygen de-
saturation should bag-mask ventilation prove difficult. It has been dem-
onstrated that FAmMpinglimproves thelview atlaryngoscopy in the obese
patient and this is therefore the recommended default position during
induction in all obese patients [67]. Any difficulty with/failure of direct
laryngoscopy should be promptly managed in accordance with the Diffi-
cult Airway Society guidelines [68].

Suxamethonitm-associated fasCiculations increase oxygen consump-
tion and have been shown to Shorten the Safé apnoea fime [69]; conse-
quently, it is unlikely to wear off before profound hypoxia occurs, and so
Ay Bbe el FgonEhoiceNfoRobeseIpatients (70]. With the advent of
sugammadex, @minosteroids could jfstéad be considered the neuromus-

cular blocking drugs of choice. The use of FocUronium can fiRimMise the
apnoeattime from cessation of spontaneous ventilation to control of venti-

lation via a secure airway if bag-mask ventilation is difficult. The @d68€ of

SugAmmAdex o emergencyITeversal should be prescalulted and be

immediately available for preparation if required [71].

[dealibodyweight should be used to Sizeltrachealltabes and to cal-
culate fidalW¥eltime during controlled ventilation. Tracheal diameter
reduces slightly with increasing BMI [72]. During controlled ventilation,
no particular mode of controlled ventilation has been proven to be
superior; however, greater tidal volumes for a given peak pressure can

often be achieved using presstrescontrolléd] rather than volume-con-
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trolled, ventilation. The addition of sufficient PEEP and recruitment
manoeuvres will reduce intra- and postoperative atelectasis [73]. For
IGPAFGSEOPIE surgery, flEXion OF e PaticRESTIUNK, ic. a slight sitting
position, allows increased abdominal excursion and slightly lower airway
pressures [74].

As [HfFavenous access is often @ifficlf in the obese, it is prudent to
siteJffWolifitravenous cannulaé while in theatre. Ultrasound may prove

useful to help locate peripheral veins but consideration should be given
to unusual sites for intravenous access such as the upper arm and ante-
rior chest wall. Central venous access should only be used if peripheral
access is impossible, or if specifically indicated.

The

A simple and safe principle is to assume that all obese patients have
some degree of sleep-disordered breathing (whether formally tested or
not) and to modify the anaesthetic technique accordingly. Use-
ful peri-operative strategies therefore include the following:

Avoidance of general anaesthesia and sedatives where possible
Use of short acting agents
Use of depth of anaesthesia monitoring techniques to limit anaes-
thetic load, particularly when neuromuscular blocking drugs and/or
a total intravenous anaesthetic technique are utilised

e Use of neuromuscular monitoring to maintain a level of block com-
patible with surgery and to ensure complete reversal of block before
waking the patient

e Maximal use of local anaesthetic and multimodal opioid-sparing
analgesia
Maintaining the head—up position throughout recovery
Monitoring of oxygen saturations until mobile postoperatively

Maintenatice of anaesthesia

There is limitedievidencelat present to favour either [I€I of propofol or
folatile agents for maintenance of anaesthesia in the obese. However,

due to the increased risk of AAGA in the obese, it is important that

aiffeance NN commenced N Prompily IAREENAUEHOR of anacsthesia
[38]. FaESinsolubleolatilé agents such as GESHNFANE or SEVOHGEARE have

a faster onset and offset than isoflurane. There is evidence of faster
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Eeturn of airway reflexes with ESAURANE compared with SEVOIUFANE in
the obese [75].

Multimodal analgesia techniques, including local anaesthesia, enable
opioid sparing and are strongly recommended.

from anaesthesia

Both NAP4 and NAP5 showed a
fibationl in the obese. An extubation plan must therefore be in place in
accordance with the Difficult Airway Society extubation guidelines [76].

Reversal of neuromuscular blockade should be guided by a nerve
stimulator. The aim is to restore motor capacity before waking the
patient [38]. Patients should have return of their airway reflexes and be
breathing with good tidal volumes before tracheal extubation, which

should be performed with the palieAEEWAKEARANAMTESIRGIPOSI0N.
In those patients with Gonfifined OSA, the [ifsertion ofiainasophas
fynigealiairway beforeWaking helps mitigate the partial airway obstruc-

tion that is commonly seen during emergence from anaesthesia.

Postoperative care

Immediate post-anaesthesia care
Full monitoring should be maintained in the post-anaesthesia care unit
(PACU). The patient should be managed in the sitting position or with a

45° head-up tilt.
Oxygen therapy should be applied to maintain pre-operative levels
of arterial oxygen saturation and should be continued until the patient

is mobile postoperatively. If the patient was using [CPAPNtherapyat

inhaled oxygen alone (57]. If supplemental oxygen is necessary, this can

either be given via the patient’s CPAP machine or via fiasalispecild

Before discharge from the PACU, all obese patients should be
observediwhilstiunstimulated for signs of hypoventilation, specifically
episodes of apnoea or hypopnoea with associated oxygen desaturation,
which will warrant an extended period of monitoring in the PACU.
Ongoing hypoventilation will require anaesthetic assessment to establish
the need for further respiratory support and level-2 care.

The patient is safe to return to the ward only when:
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Routine discharge criteria are met
The respiratory rate is normal and there are no periods of hypopnea
or apnoea for at least one hour

e The arterial oxygen §aftifation returns to the [pre-Gperative values
with'orwithoutloxygen supplementation

Analgesia and ward care

An enhanced recovery protocol is essential [77]. Early mobilisation is
vital and most patients should be Glitiofibedionitherday ofisurgery, 1f
possible, restricting the patient with a urinary catheter, intravenous infu-
sions or other devices should be avoided. Calf compression devices can
be disconnected for mobilisation.

The imffamusculai route of @fl§ administration is to be &Avoided
owing to GiApredictablé pharmacokinetics.

The use of patient-controlled analgesia (PCA) systems needs [careful
consideration because of the increased ESK of Fespiratory depression in
those with undiagnosed sleep-disordered breathing. In those patients
with suspected or poorly treated sleep-disordered breathing, increased
postoperative monitoring in a level-2 unit is recommended if PCA is
required.

SulbarachnodNbIOC I NARIOPIOINEIRE is a useful technique
resulting in reduced postoperative opioid requirements. Epidural infu-
sions are associated with Feduced postoperative MObility and @May be
counterproductive.

In the Ward, 6Xygenl therapy should be [omtifiied until baseline

arterial oxygen saturations are achieved, and pulse gXimetry should con-
tinue until oxygen saturations remain at baseline without supplemental
oxygen and parenteral opioids are no longer required.

Postoperative fachycardid may be the only sign of a postoperative
complication and should @6t be ighored (see below).

Obesity per se is a risk factor for VIE and it is recommended that all
obese patients, undergoing all but minor surgery, should receive VTE
prophylaxis. Guidelines for postsurgical VTE prophylaxis were pub-
lished by the National Institute for Health and Care Excellence in 2010
[78]. Strategies to reduce the risk of VTE include: early postoperative
mobilisation; mechanical compression devices; thromboembolic device
(TED) stockings; anticoagulant drugs; and vena caval filters. There is
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Table 6 Dosing schedule for thromboprophylaxis [80].

<50 kg 50-100 kg 100-150 kg > 150 kg
Enoxaparin 20 mg once 40 mg once 40 mg twice 60 mg twice
daily daily daily daily
Dalteparin 2500 units 5000 units 5000 units 7500 units
once daily once daily twice daily twice daily
Tinzaparin 3500 units 4500 units 4500 units 6750 units
once daily once daily twice daily twice daily

currently limited evidence to support the use of TEDs in obesity, but if
used, it is essential that they be fitted correctly to avoid vascular occlu-
sion. Current evidence does not support the routine use of venal caval
filters in the obese population [79].

The mainstay of VTE prophylaxis in obesity is pharmacological, with
the criteria for pharmacological prophylaxis includin

Oral agents such as Fivaroxiban and dabigaffam are licensed for

VTE prophylaxis following orthopaedic surgery, but there is limited evi-

dence for their use in obesity. At present, doseNadjustmentifornoral

There is evidence regarding dose adjustments for low molecular
weight heparins in obesity. The Haemostasis, Anticoagulation and
Thrombosis (HAT) Committee published the dosing schedule repro-
duced in Table 6 in April 2010 [80].

A rare but serious complication in the obese patient is rhabdomyolysis.
Apart from obesity, pre-disposing risk factors include hypotension,
immobility, prolonged operative procedures and dehydration.

Rhabdomyolysis should be considered if the patient has postopera-
tive deepitissuelpain, classically in the BUffOEKS. Serum creatinine kinase
concentration should be measured promptly, and if rising, aggressive
fluid resuscitation, diuretics and urinary alkalinisation may be required
to prevent further acute kidney injury [81].

Special circumstances
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Sedation

Pre-operative evaluation for patients undergoing sedation should be
similar to those having general anaesthesia. Patients with sleep-disor-
dered breathing are likely to have airway obstruction with even minimal
sedation. Obese patients are not suitable for solo operator-sedator proce-
dures [82].

Emergency surgery

It is particularly important that obese patients requiring emergency sur-
gery are managed by an anaesthetist experienced in the care of the
obese, along with an experienced surgeon in order to minimise the

operative time and the risk of complications [83]. Postoperativenlevel®2

Obese patients can look deceptively Well and ESUOHING) EXARNING-
tion can be notoriously @iffictli. Tachycardid, the new onset of abdomi-

nal pain or unexplained fever may be the only signs of intra-abdominal
sepsis and should be an indication for measuring arterial blood gases
and serum lactate.

It is @cceptablé for obese patients to undergo surgery as a daylcaselifi
the fanagement would O¢ be FOGiEA [f they were BAEEE as an
inpatient; and being treated as 2 AAyHCASERIl NONAIGEEhGIPEFEOPEra:

The exclusion of obese patients from the advantages that day sur-

gery may offer should HoBENTAAENOAMENASISTORTWEIGHEIAIONE. There
is an [ncreased FSK of anaesthetic-related complications in obese

patients in the day surgery environment, but these fERdNtONGECHTNGH

phase

[34]. OBESIEY has 3G IMEAGE on the rate of ANANGCIPALEA AAMISSION.
postoperativeé complications, readmission or other unplanned contact
with health professionals afteriliomerdischarge [85].

- [86, 87]. A casenote review should be carried out by

an anaesthetist to determine whether [HdividualiSed discussion and
assessment may be required before the day of surgery for those with co-
morbiditics or SN’
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A review and meta-analysis by the Society for Ambulatory Anesthesia
provides useful advice on day surgery for patients with sleep-disordered
breathing [49]. Patients with a known diagnosis of’

OSA can be considered
o day Surgety: if they have, and are able to use, a GPAR device after dis-
charge; if any €8-H61bid conditions are Gpfimised; and if postoperative
paif felief can be provided predominantly by Ben=opioidianalgesics.

Laparoscopic cholecystectomy and laparoscopic gastric banding are
increasingly being performed as a @day®case procedure [88—90].

Maternal obesity is recognised as one of the most commonly occurring
risk factors seen in obstetrics, with outcomes for both mother and baby
poorer than in the general population [3].

The CMACE report and the Obstetric Anaesthetists’ Association
have made a number of recommendations regarding the care of obese
pregnant women [91, 92]. Obese women have an increased risk of co-
morbidity during pregnancy, in particular gestational diabetes and pre-
eclampsia [93, 94]. Obesity and pregnancy are both significant risk fac-
tors for the development of MIE in pregnancy.

Compared with a non-obese parturient, an obese woman is more
likely to have her labourlinduced and require iAStramental delivery [95,
96]. There is an increased risk of operative and postoperative complica-
tions, including increased rates of postpartum haemorrhage, prolonged
operative times, and iifective complications such as ERdOmMetriti§ and
wound infection [97].

Fetaliouiteomes in obese pregnant women are poores compared with
the general population, with SEllBiFfH rates in women with a BMI
BI850kg.m > [Wié as high as the national stillbirth rate. There is an
increased risk of preterm delivery in pregnant obese women [98].

In addition, pabi€§ born to GBESE mothers are at increased risk of

shoulder dystocia, bfachialipIEXTSNESions, fractured clavicle andiCoHgen=
ifAlBIFtANdeeets such as neural tube defects [99].

Specific anaesthetic considerations are similar to those in the non-
obstetric obese patient:

e Obese patients are particularly vulnerable to @6Ftocaval Eompression

o |Vascilai @ccess may be more difficult and should be established
early in labour in a woman with a BMI > 40 kg.m_2 [3]

e The provision of general anaesthesia and central neuraxial blockade
is associated with increased difficulties [100-102]. This can lead to
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an increased decision-to-delivery interval in women who require a
category-1 or -2 caesarean section.

The obese obstetric patient is particularly at risk of MTE and con-
versely, postpartum haemorrhage. The recommended dosing of @Mftico-
agulants is generally Righ€f for pregnant women; the Royal College of
Obstetricians and Gynaecologists’ Green-top Guideline provides current
recommendations [103].

Otitcomes of obese patients in critical care remain ontroversial. In sev-

eral recent studies, obesity was not associated with increased mortality;
however, it was associated with a prolonged requirement for mechanical
ventilation, tracheostomy and prolonged length of stay in a critical care
unit [104, 105].

Airway interventions in the obese are associated with an increased
risk of hypoxia and complications and should only be undertaken by
appropriately skilled personnel. Many would advocate an [€afljirachiecs®
fomy if long-term airway management is anticipated. |(CliStom=made tras
cheostomytubes with an'adjuistable flange may be required to ensure an
adequate length to reach the trachea. Tracheostomies are usually per-
formed in the intensive care unit using a percutaneous approach, but
surgical placement may be considered, depending on the experience of
the available medical staff.

For mechanical ventilation, ideal body weight is used to calculate
the initial recommended tidal volume of 5-7 mlkg ', ensuring the peak

Enteral absorption of drugs is not altered in the morbidly obese. How-
ever, owing to the altered pharmacokinetics, monitoring of serum levels is
considered more important in this group of patients to ensure that drug
levels remain within the therapeutic range [37].

Prophylaxis against MTE is vitally important for the morbidly obese
patient in critical care and should follow the guidelines given above.

All critically ill patients are prone to develop proteinimalfutrition as a
result of metabolic stress and despite having excess fat stores, the morbidly
obese are no different. However, there is some evidence suggesting that

Early aggressive rehabilitation and physiotherapy should be under-
taken as soon as is possible to encourage early mobilisation. Increased
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numbers of staff are needed to roll these patients to prevent formation
of pressure sores.

Morbid obesity presents additional problems during resuscitation. There
may be delays caused by difficulties in placement of defibrillator pads,
establishment of vascular access or securing an effective airway. Physical
and biological factors related to obesity may affect the quality of chest
compressions delivered, the efficacy of administered vasoactive drugs or
the efficacy of defibrillator SHOEKS applied, because foneNofthesenmeas
Stres'are standardised o a'patients' BMI| The American Heart Associa-
tion has concluded that no alterations to resuscitation have been shown
to affect outcome [108].

Inspiratory airway pressures will be higher than normal, and
excessive leak with supraglottic airway devices may mean that chest
compressions will have to be paused to enable ventilation (i.e. a stan-
dard 30:2 compression-ventilation ratio). The high airway pressures
that can occur during resuscitation of very obese patients may impair
coronary perfusion pressure and ultimately reduce the chance of sur-
vival [109].

Chest compressions will be difficult to perform in many patients,
simply because of suboptimal positioning of rescuers. A step or platform
may be required, or compressions can be performed from the patients’
head end. Recommended defibrlltion energies remain unaltered in the
morbidlyobese; though there is evidence that the fliofacic ifpedance is
highet [110]. If defibrillation remains unsuccessful, the defibrillator pads
should be repositioned and the shock energy increased to the maximum
setting.

If intravenous access is difficult, the intraosseous route for drug
delivery is recommended. The upper humerus is a well-established point
of access, and drug delivery during resuscitation is effective via this
route. Standard doses of adrenaline and amiodarone should be used.

Patients with GdjiiStable gastrierbands imisiti

Laparoscopic adjustable gastric banding is a recognised treatment for
obesity. However, patients with a gastric band in situ are at [ificféased
FSKV G pllmonary aspiration during general anaesthesia owing to
oesophageal dysmotility and [dilatation above the bamd. The dilatation
may persist followinig band @eflation. There are case reports of regurgi-
tation of food even after prolonged fasting and a frachealittbelisirecom
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HiendedinalIpatiensIwhoNhaveNNgasHenband (111, 112]. Current

advice is not to deflate the band before surgery; however, depending on
the extent and type of surgery, a decision to deflate the band may be
made on an individual basis. Discussion with the bariatric surgical team
is advised.

An important side note is that patients with gastric bands in situ

who present with sudden onset of dysphagid or upper abdominal pain
should be considered as having a pandislippage tnfil proved Gtherwise.
This is afiSurgicaliémergency and should be treated by [ilimediaterdeflad
fioniofithengastriclband and referral to a competent general surgeon.
Délay in deflating the band can lead to gastfic infarction and perfora-

For the management of other bariatric surgical emergencies, readers
are referred to the American Society for Metabolic and Bariatric Surgery
website (see below).

Resources
Equipment
A 2011 review of incidents related to obesity reported to the National
Patient Safety Agency highlighted that many of these involved inade-
quate provision of suitable equipment. This is a clinical governance issue
and hospitals need to invest in appropriate equipment to assist in the
safe management of obese patients. A suggested but not exhaustive list
of equipment to be considered is given in Table 7 [113].

An [OBeSityIpacklis useful; this can include specialised documenta-
tion, the SOBA single-sheet guidelines (see below) and smaller items of
equipment plus a list of where the larger items are located.

Staff

All units managing obese surgical patients must have the ability to esca-
late care appropriately in the event of acute deterioration of patients.

It is recommended that a single person in the anaesthetic depart-
ment be nominated as the Gb&sityiléad. It would be his/her responsibil-
ity to ensure that equipment and training are up to standard and could
act as a point of contact for advice.

Theatre teams should have training in managing obese patients,
which can be provided either internally or externally. In hospitals where
there is a bariatric service, all staff should periodically observe practice
in this area. Specific training on moving the morbidly obese patient
should be provided.
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Table 7 Equipment for managing obese surgical patients.

Ward equipment

Specialised electrically operated B&ds that can faiserapatient torstanding
without the need for manual handling with
pressure-relieving mattresses

Suitable bathrooms with floor-mounted toilets, suitable commodes

Large blood pressure measuring cuffs

Extra-large gowns

Suitably sized compression stockings and intermittent compression devices

Larger chairs, wheelchairs and trolleys, all marked with the maximal
recommended weight

On-site blood gas analysis

Continuous positive airway pressure or high-flow oxygen delivery device for
the post-anaesthesia care unit

Patient hoist or other moving device (may be shared with other
departments)

Theatre equipment

Bariatricoperating tablé, able to incorporate armboards and table
extensions, attachments for positioning such as leg
supports for the lithotomy position, and shoulder and foot supports

Gel pads and padding for pressure points

Wide Velcro strapping to secure the patient to the operating table

Ramping device/pillows

Raised step for the anaesthetist

Large tourniquets

Readily available difficult airway equipment

Anaesthetic ventilator capable of positive end-expiratory pressure and
pressure modalities

Portable ultrasound machine

Hover-mattress or slide sheet

Long spinal and epidural needles

Long arterial lines if femoral access is necessary

Neuromuscular blockade monitor

Depth of anaesthesia monitoring to minimise residual sedation

In ideal circumstances, all anaesthetic trainees should complete a
module in bariatric anaesthesia to gain insight and hands-on experience
in the management of the morbidly obese surgical patient.

The SOBA single-sheet guide
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This is designed as an aide memoire to be laminated and left in the
anaesthetic room for reference when required. It is available on the
SOBA website and updated every six months as new evidence becomes

available (seefWWwisobaukicom).

Useful websites
The Society for Obesity and Bariatric Anaesthesia UK: [WiWW:S06"

British Obesity Surgery Patient Association: www.bospauk.org.
British Obesity and Metabolic Surgery Society: www.bomss.org.uk.
American Society for Metabolic and Bariatric Surgery: FiWiWeasi®
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