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e Definition

e |ncidence

e Etiology

e Pathophysiology

e Anesthesia
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Definition

BMI =

Weight(kg)

Height?(m?)
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World Health
Organization

BMi-for-age GIRLS

Birth to 5 years (z-scores)

BMI (kg/m’)

2 years 3 years 5 years
Age (completed months and years)

WHO Child Growth Standards

BMi-for-age GIRLS

5to 19 years (z-scores)

Age (completed months and years)
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BMI-for-age BOYS
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Birth to 5 years (z-scores)

BMI (kg/m?)
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2 years 3 years 5 years
Age (completed months and years)

WHO Child Growth Standards

5to 19 years (z-scores)

BMI (kg/m?)

9 3689 6 9 3
11 13
Age (completed months and years)
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Underweight
Healthy weight
Overweight

Obese

Less than the 5th percentile
5th percentile to less than the 85th percentile
85th to less than the 95th percentile

Equal to or greater than the 95th percentile
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10
11
12
13
14
15
16
17

20.1
21.6
23.6
25.6
276
29.3
30.7
31.8
32.6
33.2
33.6
33.9
34.4

21.5
23

24.6
26.4
28.2
299
3158
33.1
34.6
36

37.5
39.1
40.8

Adapted with permission from [8].

Current Opinion in Anaesthesiology 29(3):p 327-336, June 2016
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Incidence

Figure 4.19. Self-reported overweight (including obesity) among 15-year-olds, by sex, 2017-18

-l

%
35
30
25
20
15
10

&

1. Data includes England, Scotland and Wales.
Source: Inchley etal. (2020[19]).
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Over 250 Million Kids Will Be Obese By 2030
Predicted number of children/adolescents aged 5-19 living with obesity worldwide
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Current Opinion in Anesthesiology29(3):327-336, June 2016.
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Etiology

5% Underlying Causes

Genetic(slow metabolism)
Syndromes(Prader-Willi)

Hormonal Abnormalities, Intracranial
Lesions

(Hypothroidism, Cushing)
Medication
Metabolic Programming

‘Ql-‘v ;;'

95% Lifestyle

Eating too much fatty
foods (sweets, fast food,
ice-cream etc.)

Drinking too many
sugary drinks

Spending too much time
not being active (e.g.
sitting in front of a screen)

Having portion sizes that
are too big for their age
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Pathophysiology

Psychosociall7-20

Poor selfesteem #

Depression
Eating disorders

Neurological?!
Pseudotumor cerebri

Pulmonary22-24
Sleep apnoea
Asthma

Exercise intolerance

Cardiovascular25-2°
Dyslipidaemia
Hypertension
Coagulopathy

Chronic inflammation
Endothelial dysfunction

Gastrointestinal3031
Gallstones
Steatohepatitis

Glomerulosclerosis

Endocrine32-35

Type 2 diabetes

Precocious puberty

Polycystic ovary syndrome (girls)
Hypogonadism (boys)

Musculoskeletal37-40

Slipped capital femoral epiphysis
Blount’s disease

Forearm fracture

Flat feet

Figure 2: Complications of childhood obesity

Lancet 2002 Aug 10;360(9331):473-82
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Anesthesia

e Preoperative
e Peroperative
e Postoperative
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Preoperative assessment

Determine BMI

Clinical Examination

Technical investigations

Additional Investigations
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Preoperative assessment

1.
2.

Determine BMI

History

Obesity related complications

OSAS

Exercise tolerance
Polyurie and dipsie
Joint pain

Reflux

Anxiety and depression
Medication
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Preoperative assessment

3. Clinical examination
Evaluation of the airway
Cardiorespiratory auscultation
Pulse and Blood Pressure

4. Technical investigations
Blood Glucose
Saturation
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Copyrights apply

2017 American Academy of Pediatrics updated
definitions for pediatric blood pressure

categories
For children aged
1 to <13 years
Mormal Systolic and diastolic BP
BP <gpth percentile

Elevated Systolic and diastolic BP

BP =g0th percentile ta
<95t percentile, or
120/80 mmHg to <95th
percentile (whichever is

lower)
Stage 1 Systolic and diastolic BP
HTN =95t percentile to

<95th percentile+12
mmHg, or 130/80 to
139/89 mmHg

(whichever is lower)

Stage 2 Systolic and diastolic BP

HTN =95t percentile+12
mmHg, or =140/90
mmHg (whichever is
lower)

BP: blood pressure; HTN: hypertension.

For children aged
=13 years

Systolic BP <120 and
diastolic BP <80 mmHg

Systolic BP 120 to 129
and diastolic BP <80
mmHg

130/80 to 135/85% mmHg

=140/90 mmHg

roduced with permission from: Pediatrics, Vol, 140, doi:

o
10.1542/peds.2017-1904. Copyright © 2017 by the AAP.
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Preoperative assessment

5. Additional investigations
Respiratory: uncontrolled asthma, OSAS

Cardiac: hypertension, cardiac disease, severe desaturation,
severly obese

Lab
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OSAS

Table 1. Assessing severity of OSA with polysomnography
with the apnea/hypopnea index

Number of apneas®/hypopneas®

OSA severity per hour®
None 0
Mild 1-5
Moderate 5-10
Severe >10

OSA, obstructive sleep apnea.

“Apnea is defined as a cessation of breathing for 10's or longer.
®Hypopnea is defined as a partial airway obstruction.

“Each polysomnography facility may have a similar but different scoring
system.

Current Opinion in Anaesthesiology 2015, 28: 327-332

Table 2. The McGill Oximetry score for assessing
obstructive sleep apnea

Score Severity of nocturnal
desaturation events®

1 =No risk No desaturations <90%
2 =mild risk Desaturations <90%
3 =moderate risk Desaturations <85%
4 = severe risk Desaturations <80%

“Note that this most often takes a ‘saw tooth’ pattern correlating with
obstruction/apnea/desaturation followed by arousal and resaturation.
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Peroperative
1. IV access

transillumination, US (CVC, midline, surgical)

2. Monitoring
Awake Sa02
Size blood pressure cuff, arterial line, ABG?
BIS, neuromuscular blockade(needle electrodes)
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Peroperative

3. Airway
Difficult mask ventilation, intubation?
LMA?

NPO e Positioning 25° head up in older children
) e Preoxygenate for 3 minutes
P re-oxygen ation e Mask ventilation with PEEP 10 cm H>,O
. e Desufflate stomach
O ptlﬂ ow? THRIVE? e Equipment for difficult intubation at hand

4 . e Tracheal intubation or LMA as indicated by
Ventilation type of surgical procedure

6-8m | /k g IBW e Prevent atelectasis with PEEP
e Attention to the postoperative phase
Titrate PEEP
Figure 4 Suggestions for airway management of the obese child.
RecrUitement (PEEP, positive end expiratory pressure; LMA, laryngeal mask air-
way).
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Peroperative

4. Drug Dosing

e Total body weight (TBW)

e |deal body weight(IBW)
=height(cm?)x1,65/1000
=(BMI at the 50th percentile for the child’s

age)x(height(m)?

e lLean body weight(LBW)

=IBW+0,3x(TBW-IBW)

www.calculator.net/lean-body-mass-calculator
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Age (years)
Boys Grils
2 5
6
7
7
8
8
9
10 —F— 9
N —F— 10
12— g
13 —%
F— 12
14 —F
F— 13
BT —
16 —F— 15
+— 16
17—t
+— 7
18 —F
18
19 19
20
20

Ideal body weight (kg) Lean body mass (kg)
85

115

110
Body mass nomogram 105
100
Height (metres)
o 90
A9 85
70
60
50
Instruction: Draw a line from the age through
the height to meet the ideal body weight scale.The
ideal weight is read at this point. A second line is
drawn from the ideal weight to the actual weight 40
on the total body weight scale. The lean body mass
is read from its scale where this line crosses it.
In the example shown, an 11 year old boy
who is 1.42 m tall and who weighs 71kg has an ideal 30
weight of 34kg and a lean body mass of 45kg.
NB: Lean body mass calculations are only valid
for overweight patients, i.e. for those cases where 20
actual weight is higher than ideal weight.
10

--------------- — 70

Total body mass (kg)
-185

— 180
-175
— 170
-165
— 160
-155
— 150
-145
— 140
-135
— 130
=125
— 120
=115
— 110
=105
— 100
-95
— 90
-85

— 80
-75

-65
— 60
-55
— 50
-45
— 40
-35
— 30
-25
— 20
=15
— 10

Body mass nomogram. Source: Callaghan et al. [43=]

Current Opinion in Anaesthesiology 2016, 29:327-336
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Table 2 Dosage of intravenous anesthetics in obese children.

Induction Maintenance
dose dose
Drug based on based on
Thiopenthal (4,41) LBW
Propofol (46) LBW TBW
Synthetic opioids TBW LBW
(Fentanyl, Alfentanil and
Sufentanil) (4)
Morphine (47) IBW IBW
Remifentanil (48) LBW LBW
Nondepolarizing IBW IBW
neuromuscular blockers (49)
Succinylcholine (45) TBW
Sugammadex (50,51) TBW

TBW, total body weight; LBW, lean body weight; IBW, ideal body

weight.

Pediatric Anesthesia 21 (2011) 623-629
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Table Ill. Summary of pharmacokinetic parameters and recommendations for dosing in obese children.
Drug AUC CL (L/h/kg) V4 (L/kg) Initial Dosing
Antibiotics
Aminoglycoside532’46 Not reported > l TBW or ABW
Cefazolin™ Not reported > > TBW
Vancomycin®®? Not reported Not reported > TBW

«» = no relative difference, compared with normal-weight; | = relatively lower compared with normal-weight; ABW =

adjusted body weight; BSA = body surface area; CL = clearance; TBW = total body weight.

Clinical Therapeutics volume 37, issue 9, september 2015, 1897-1923
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Postoperative

1. Pain

LRA, infiltration?

PCM 15mg/kg (max 20mg/kg IBW), NSAIDS?
Opioids CAVE OSAS

2. Thromboprophylaxis?

Table V. Summary of pharmacodynamic parameters and recommendations for dosing in obese children.

Drug Pharmacodynamic Parameter Initial Dosing

Anticoagulant agents

Heparin51 .52 Anti-Xa 1 TBW
aPT1
ACT &
Enoxaparin53’54 Anti-Xa 1 TBW; recommend against empiric adult dose

for prophylaxis
Clinical Therapeutics volume 37, issue 9, september 2015, 1897-1923
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Assess all patients age 13 y and over on admission to hospital

Expect significantly reduced mobility >48 h I

Assess for all thrombosis risk factors and tick all that apply

No other risk factor

See table
>1 nisk factor >2 risk factors
LOW RISK MODERATE RISK HIGHER RISK

)

Ensure adequate hydration, mobilise early, reduce risk

factors where present
remove CVC where possible

AND
Consider Mechanical Prophylaxis

= Graduated compression stockings/TEDs measured for
correct sizing and application until mobile and/or
« IPCs eg Flowtrons for calf size over 40cm circumference

Excludes
- Patients 18

- with current
thrombosis

years and over

- Under care of
haematologist

Assess bleeding risk

tick all that apply
see chart

NO BLEEDING RISK
BLEEDING RISK CONSIDER Low Molecular Weight Heparin (LMWH)
LMWH Enoxaparin dose 0.5 mg/kg 12 hourly
CONTRAINDICATED maximum of 40 mg daily
consider mechanical Tinzaparin dose 50 units/kg OD
prophylaxis Ensure normal renal function
Reassessrisk at48and 72 h

ePaediatric Anaesthesia 2018 May;28(5):382-391. doi: 10.1111/pan.13355. Epub 2018 Apr 27

TABLE 1 Risk factors for venous thromboembolism (VTE) in
children

Age Incidence of VTE highest if age <1y or =13 y
Central venous Present in =90% of neonatal VTE
line (CVL)

Present in =33% of other cases
Risk highest if CVL in lower limb =subclavian

=jugular
Risk may be higher for PICC lines
Surgery Present in 10%-15% of cases
Malignancy Present in 25% of cases

Doubles risk of VTE

High risk with acute lymphoblastic leukeria
Infection/sepsis Present in =33% cases

May be related to presence of CVL

Major Present in approximately 10% of cases
trauma/burns
Drugs Chemotherapy, eg, aspariginase
Estrogen contraceptive pill (3-fold increase in
risk)
Parenteral nutrition (may be related to presence
of CVL)
Immobility Present in 25% of cases of prolonged bed rest
Pregnancy 2-fold increase
Congenital Factor V Leiden
thrombophilia

Antithrombin 1l deficiency
Protein C/S deficiency

Increased F VIl
Acquired Nephrotic syndrome
thrombophilia A iphospholipid syndrome
Conneclive tissue disease
Obesity Increased incidence of VTE
Cardiac disease Congenital heart disease and its surgery
Inflammatory Ulcerative colitis greater than Crohn's disease

bowel disease
Sickle cell disease
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Postoperative

3. Admission?

*OSAS:

<3Y

Severe OSAS

*Super-obesity->?

*history of respiratory disease

*major abdominal or thoracic surgery, airway surgery
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Table 2
Frequency of QA events between normal weight, overweight and
obese children
Normal
weight  Overweight  Obese
(n = 4171), (n = 875), (n = 1048),
f'QA Events (%) (%) (%) P values"
PACU
Upper airway
Obstruction 0.07 0.3 1.6 0.001
Stay =3 h 0.86 1.3 19 0.026
=2 antiemetics 0.6 1.1 1.3 0.039
Vomiting 04 0.8 0.6 0.263
Unplanned admit 0.5 0.5 1.0 0.063

“P values generated with Pearson chi-square with two degrees of
freedom comparing the three groups. "Obese vs normal weight:
P < (0.001; overweight vs normal weight: P — 0.01 for hyperten-
sion, otherwise P > 0.05 for other parameters; overweight vs
obese: P < 0.01 for diabetes, difficult mask airway, difficult
laryngoscopy and upper airway obstruction, otherwise P = (.05
for all other parameters.

PACU, Postanesthesia care unit; QA events, quality assurance
events.

Paediatric anaesthesia 2007 May;17(5):426-30. doi: 10.1111/j.1460-9592.2006.02140.x
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Conclusion

e Growing problem

e Problems correlate with duration and severity of obesity
e Beware of the airway

e (Calculate!

e Caution with opioids and OSAS



