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Learning Objectives

* Define obesity
* Discuss obesity prevalence
* Discuss physiologic changes in the obese patient

* Discuss anesthetic considerations when treating an obese
patient

* Discuss strategies to manage an obese patient safely

What Is Obesity?

* World Health Organization (WHO): “Overweight and
obesity are defined as abnormal or excessive fat
accumulation that presents a risk to health”




What Is The Prevalence? (WHO)

According to the World Health Organization (WHO) 2022 statistics

* 1in8people in the world are living with obesity

* 2.5 billion adults (43%) were overweight and 890 million (16%) were obese
In children/adolescents (age 5-19) 390 million were overweight and 160 million were
obese

* Worldwide obesity has more than doubled since 1990 (7% to 16%) and quadrupled in
adolescents (2% to 8%)

What Is The Prevalence? (CDC)

Map: Overall Obesity

What Is The Prevalence? (CDC)

Map: Non-Hispanic White Adults Map: Overall Obesity
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What Is The Prevalence? (CDC)

Map: Non-Hispanic Asian Adults Map: Hispanic Adults

What Is The Prevalence? (CDC)

Map: Non-Hispanic American Indian or Map: Non-Hispanic Black Adults
Alaska Native Adults

What is the Prevalence? (CDC)

Figure 1. Prevalence of obesity in adults age 20 and older, by sex Figure 4. Trends in age-adjusted obesity and severe obesity
and age: United States, August 2021-August 2023 prevalence in adults age 20 and older: United States, 2013-2014
through August 2021-August 2023
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What is the Prevalence? (NIH)

Youth

2005

Aot A 120019
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What Is the Prevalence? (NIH)

Trends ,97.2K8) Youth

adults ages 20 and over: United States, 19992000 through 201720187

19631965 through 2017 2018

Adolphe Quetelet

- Belgian Astronomer and
Mathematician

- Proposed the Quetelet Index
(later became BMI) in the 1830s

- Based off white European Male
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What is Body Mass Index (BMI)

* Body Mass Index utilizes height and weight to estimate a person’s
body fat percentage

BMI FORMULA

METRIC UNITS
weight [kg]
height? [m?]
IMPERIAL UNITS

weight [lb]
height? [in?]

BMI =

BMI = x 703
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BMI Classifications

WHO CLASSIFICATION OF WEIGHT STATUS

WEIGHT STATUS BODY MASS INDEX (BMI), kg/m*
Underweight <18.5
Normal range 18.5-24.9
Overweight 25.0-29.9
Obese 230
Obese class | 30.0-34.9
Obese class Il 35.0-39.9
Obese class Il 240

BMI Classifications

Body Mass Index
WEIGHT (85|
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BMI Classifications
Pediatric (Ages 5-19)

Status Description

Normal weight BMI >5! percentile and <85" percentile
Overweight BMI =85! percentile and <95™ percentile
Class | obesity BMI >95" percentile

Class Il obesity BMI >120% of the 95" percentile, or BMI > 35 and <40
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Class Il obesity BMI >140% of the 95" percentile or BMI > 40

BMI Classifications
Pediatric (Under 5 years old)

Children under 5 years of age

* Overweight: Weight-for-height greater than 2 standard
deviations above WHO Child Growth Standards median

* Obesity: Weight-for-height greater than 3 standard
deviations above the WHO Child Growth Standards
median.

ASA Classifications Based on BMI

ASA1:  BMlunder 30

ASA2: BMI30-40

ASA3: BMI>40




Can BMI Be Inaccurate?

BMl is based on White European males

- Short Individuals: BMI tends to overestimate people shorter
than 5 feet tall

- Tall Individuals: BMI tends to underestimate obesity in people
taller than 6’3

- Athletes: BMI can overestimate body fat in athletes with more
muscle and bone mass

- Older Individuals: Loss of muscle tone as we age leads to
underestimate

- Racial/ethnic groups: BMI tends to overestimate obesity risk

for Black population and underestimate the Asian population.
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Can BMI Be Inaccurate?

Dwayne Johnson

- Ht:64

- Wit: 260 lbs

- BMI:31.6

- BMI Category: Obese

Can BMI Be Inaccurate?

Shaq

- Ht: 71
- Wt: 324 lbs

- BMI: 31.5

- BMI Category:
Obese
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Can BMI Be Inaccurate?

Regular Joe

- Ht: 6’0

- Wt: 230 lbs

- BMI: 31.2

- BMI Category:
Obese
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Can BMI Be Inaccurate?

Can BMI Be Inaccurate?

Dwayne Johnson
- Ht: 6’4

- Wit: 200 lbs

- BMI: 24.3

- BMI Category:
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Healthy
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Consultation Appointment

What can we accomplish with the
consultation appointment?

Health History

* Does the patient have comorbidities that would
affect my anesthetic plan?

* Does the patient seek regular medical care? Are
there any undiagnosed medical conditions?

* What medications is the patient taking?

* Any history of bariatric surgery?

* Complete a thorough review of systems

Obesity increases the risk of:

Idiopathic Intracranial Hypertension
< pseudotubor cerebri- HEADACHES

Pulmonary Disease
Abs Function N

1 Stroke
™ Cataracts

» Syndrome

Nonalcoholic Fatty —— Coronary Heart Disease

Diabetes

Steatosis Dyslipidemia

Steatohepatiis Hypertension
Cirthosis e
Gall Bladder Disease ™ Severs Pancreatitis
Gynecologic Abnormalities ~\ Cance
Abnormal Me Broast, Uterus, Crvix,

Golon, Esophagus, Pancroas,
Kidney, Prostate

Infertility
Polycystic Ovarian Syndrome

Osteoarthritis s
= Phiebitis
Venous Stasis

skin —

Gout —




Anatomical Differences in the Obese Patient

Cardiovascular Disease
Atincreased risk for HTN & CAD.

Redundant Upper Airway Tissue
May have OSA and increased risk
of dificult airway

Cardiovascular Function
Increased cardiac output can
Redundant Tissue over Chest i alter early drug distribution

and Abdomen

Reduced FRG \

May require increased airway [ ™ Gastroesophageal Reflux Disease
pressures {o ventlate | | Atincreased rsk for aspiration

Hepatic Function \ \ \ Renal Function

i mes may be-induced Altered glomerular filration rate
or antagonized leading to \ | / may impair drug excretion
altered metabolism

Endocrine Disease
Skin Atincreased risk for hyperglycemia.
Reduced perfusion may

slow uplake of suboutaneous

drug administration. \ Venous Thromboembolism
\ Atincreased risk for DVT or PE.

Increased Adipose Tissue: Upper Airway

Airway obstruction is the most common sedation
complication in the obese patient

Fat deposits in and around the pharynx can lead to the y g

STOP BANG

Analyzed variable Question to be asked/examination
findings

S Snoring Do you Snore Loudly? Louder than
talking or loud enough to be heard
through a closed door?

T Tiredness Do you often feel Tired? Do you
sleep during the daytime?

O Observed apnea Has anyone observed you stop
breathing during sleep?

P Pressure Do you have high blood pressure?

B BMI BMI>35kgm—2

A Age Over 50 years

N Neck Circumference >40cm

G Gender Male

High risk for OSAS: >3 positive responses.
Low risk for OSAS: <3 positive responses.
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Airway Assessment

Mallampatiscore

Maximum Incisal Opening

Upper lip bite test

Neck range of motion

Thyromentaldistance

Neck circumference (men > 17in, women>16 n are higher risk)
Perceived difficulty to mask: significant facial adipose tissue, beard, retrusive mandible

9000

n v

e

31

Increased Adipose Tissue: Chest and Abdomen

« Higher BMI results in cephalad Subcutaneous fat
displacement of abdominal Lingvokine

reduction

Visceralfat

contents which puts pressure on
the diaphragm and reduces lung
volume

* Reduced lung volumes means
quicker desaturations beoakiig

obstruction

Reduced Lung Volume

inspiratory
reserve
volume
X (IRV) vitel total
» Compression from excess capacity | |lung
N N . () capacity
abdominal adipose tissue leads to (TLC)
decreased functional residual

3 ) tidal volume
capacity, expiratory reserve A/\/\/ \ / \ I(TV)

volume, and total lung capacity ‘functional expiratory
« To offset ventilation-perfusion e e

mismatch, the respiratory rate (FRC) (ERY)

typically increases to meet residual

demand &Y

33
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Increased Adipose Tissue: Chest and Abdomen

Consider placing patient at 45 degree
angle instead of laying flat
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Reduced Lung Volume

Hemoglobin Desaturation Time (Initial FaO, — 0.87)

Time (minutes)

Increased Adipose Tissue: Peripheral

* CanwegetanIV?
* What adjuncts do you have?
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Pharmacokinetic Changes

If anesthetic drugs are weight based, how do | make the proper adjustments?
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Pharmacokinetic Changes

TABLE 55, Recommended Weight Scalars for Selected Intravenous Anesthetics

":"” Drug Bolus Infusion
ol ‘Midazolam TRWA BWE
mommite | w0z B e

Not All Anesthetic Drugs Are Altered Equally By Obesity!!!!!!

otweig i Remifentanl |

Sutentnil o

Hydromorphone | LBW131, 132

L oemu s eemes o weighe. Morptine st 152
- Neuromuscular Blocking Agents and Reversls
Succiyicholine | TBW:
syl s e sppaen | = %, v e Rocurmium | IBW
ot Vecuronium | 5w
[———— [
s g Sugammade | B

weigh

ezish K, phasmacokinri; W, tocal body welght i ks

T d Ind 7 3
Lean and Obese Male Individual o the Same Height'

Propofol Fentanyl Rocuronium
(i) (2mgie) (06mae)

Total mLof Toal mLof Toual mLof
Scated Propofol at Fentanyla Rocuronium at

Weight (kg) | 10mgmt Sougimt 0mgmt®
DosingScalar | Lean | Obese [Lean  [Obese [lean |Obese Lean |Obese
Toulbodyweight | 60 120 | 12 | 2 | 2 H 4 7
deal body weight | 66|66 B B3 3 4 4
Leanbody weight | 51 |70 | u | 2 3 3 4
Faleemass | 5173 w| s | o2 3 3 4
Adostedbody | 64 88 5| o® 3 a 4 5

weight

Pharmacokinecic | 58 |93 2| B | 2 1 4 6

{ndividualsare of th same height (173 cm)
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Gastroesophageal Reflux Disease (GERD)

Higher prevalence of GERD in Obese patients

Delayed gastric emptying may result in the
presence of gastric contents despite adherence
to NPO guidelines

10/7/2026

OCIETY FOR
ULATORY
< fANESTHESIA

g

February 1st, 2023

“Did you know that y aspiration of gastric contents during propofol sedation for

has been an i ingly noted event over the last decade?”

“Aspiration accounts for 5% of the claims in the American

Society of A hesiologists Closed Claims Project with death

occurring in 57% of these claims and permanent severe injury

occurring in an additional 14% of claims.”

42

Identified Risk Factors in Closed ASA Claim Cases

+ Gl obstruction or intraabdominal process
« BMI >35, clear liquids <2 hours prior to procedure
+ Recent opioid administration
« T for gastr reflux di:
« Treatment for diabetes
* Gastroparesis
+ GLP1 receptor agonists

« Previous gastric bypass or gastric sleeve surgery

« History of neurologic disease that could impair oropharyngeal coordination

*Excessive positive pressure ventilation

14



Glucagon Like Peptide Receptor Agonists -1 (GLP-1 RAs)

12% of peoplein the US havetried a GLP-1 RAs
How does this affect our treatment?

GLP-1 RAs

* The GLP-1 RA medications may cause delayed gastric emptying or
gastroparesis

* Inmany cases it may be most prominent the first 12 weeks of initiating
therapy and subsides after 20 weeks, but this may not be the case with
every patient.

* What are the current recommendations for perioperative management?

GLP-1 RAs

American Society of Anesthesiologists Guidelines on GLP-1(2023):

Prior to the Procedure
« If weekly dosing: Hold dose 1 week prior to the procedure
* If daily dosing: Hold dose day of surgery

Day of Procedure
* If Gl symptoms are present, delay the procedure

10/7/2026

15



GLP-1 RAs

Albson . Schimin M D LPIL Reom . Shariga, VLD WS-t Kioh M.
ok b
ASA updated recommendations in et Socety o i
St po ot
October 2024

Asw
Multisociety clinical practice guidance for the safe use of glucagon-like
peptide-1 receptor agonists in the perioperative period
Tammy L. Kindel, M.D. Ph.D", Andrew Y. Wang, M, Anupama Wadbea, MD,

inessttements

GLP-1 RAs Current Recommendations

1a)Combined discussion on the patient’s risk of delayed gastric emptying

Escalation phase: Higher risk while ramping up or increasing the dose
Higher Dose: Higher risk of Gl side effects
Weekly Dosing: Higher risk of side effects compared to daily dosing

Presence of Gastrointestinal Symptoms: nausea, vomiting, abdominal pain,
dyspepsia and constipation band be suggestive of delayed gastric emptying

Additi i iti leading to yed gastric ing: such as

bowel dysmotility, gastroparesis and Parkinson’s

GLP-1 RAs Current Recommendations

1a)There should be a combined discussion to determine the risk of delayed emptying.

1b) GLP-1RA therapy may be continued perioperatively in patients without elevated risk of delayed
gastric emptying and aspiration based on 1a.

1c) If the decision is made to hold the GLP-1RAs, the duration to hold therapy is unknown.
* Currentrecommendationis to follow ASA 2023 guideline of 1 week prior for weekly dosing and
1 day prior for daily dosing.

If the patientis a higher risk of aspiration, a combined discussion should be had to determine
the risk assessment of holding or bridging the the GLP-1RAs vs. continuing.

Recommend not holding for obesity/overweight alone without additional risk factors.

10/7/2026
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GLP-1 RAs Current Recommendations

2) Efforts to minimize the risk of delayed gastric emptyingin the setting of GLP-1RAs in the
perioperative period should be made. This includes diet modification, altering anesthesia plan to
consider RSl in the patient undergoingintubation for general anesthesia.

2a) Preoperative liquid diet for at least 24 hours

2b) When clinical concern for retained gastric contents exists, point of care gastric ultrasound
can be used to assess aspiration risk.

2c¢) When concern for retained gastric contents exists the procedure should be cancelled when
possible. If the case must occur, rapid sequence intubation should be considered to minimize
aspirationrisk. This includes discussion of risks/benefits with the patient.

10/7/2026

What are we currently doing?

University of Cincinnati Anesthesiology has revised their
protocol to liquid diet for 24 hours prior and NPO after
midnight/8 hours.

Bariatric Surgery

* Generally considered in individuals with BMI over 35 kg/m2
* Gastric Sleeve, Gastric Band, Gastric bypass
« Sleeve Gastrectomy: Digestive hormones, gastrointestinal biome and vagal innervation may
be affected in this surgery. There is reduced volume of food
* Roux-en-Y Gastric Bypass: creates a small gastric pouch and anastomosis to roux limb of the
jejunumthat bypasses 75-150cm of the small bowel, restricting food volume and limiting
absorption.
+ Complications: aspiration, chronic nausea, vomiting, malnutrition and dumping syndrome

BARIATRIC
SURGERY

jotix-En-v Adjustable Sleeve
Bypass Gastric Banding Gastrectomy
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Anesthetic Considerations

* Whatis my anesthetic plan?
Minimal, Moderate, Deep sedation, General Anesthesia
Which anesthetic drugs am | going to use?
How many different anesthetics am | going to use?
Route of delivery: PO, Inhalation, IV, IM

* Whatis the duration of the procedure?
Is this a quick case or longer duration?

* Is adeep level of anesthesia required?
Strong gag reflex
Painful procedure with difficulty delivering local
Extreme anxiety
Intellectual disability

* How old is the patient?

* Whatis my emergency plan? Can | manage an emergency with this

patient if it were to happen in my office?

Anesthetic Considerations

The Two Most Important Questions:

1. Can | sedate this individual safely?
2. Should | be sedating this individual

in the office?
* Are they better suited for a different setting
(hospital)

Case Presentation

» 28 y/o Male s/p work related accident with facial trauma leading to
edentulous sites in the maxilla and mandible

* BMI 39.9 kg/m2
* Weight 144.7kg (319 lb)
* Height: 6’3

18
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Case Presentation

Would You Sedate This Patient?

- By Definition ASA 2 (BMI <40)
- BigBeard (difficult mask?)

57
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Remember Your Airway Adjuncts!

Patient Positioning

- Suction the airway, remove everything from the mouth, head tilt chin lift

10/7/2026
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Oral Airways

¢ Aid in opening the airway
* Decrease airway obstruction
« Difficult to operate around

e B

61

Oral Airways

Measuring Correct Size

* Quick and easy method is
from the angle to lips/incisors

Nasopharyngeal Airways

* Aid in opening the airway

Flange

» Decrease airway obstruction

* Allows for continued, S
o annuia
zg:/)ilt);tructed operating in the oral Em‘g
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Nasopharyngeal Airways

Measuring Correct Size

* Quick and easy method is
from the earlobe to the nose

Tongue Stitch

Bag Valve Mask

One vs. Two person Masking

10/7/2026
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LMA Advanced Airway

» Simple rapid insertion: blind insertion, takes the same time to
place as oropharyngeal airway

* Unlike the mask, LMA permits > 20cm of pressure for patients
with bronchospasm, emphysema, and/or obesity

* Venting models allow for releasing gastric pressure due to over
zealous mask ventilation thus preventing emesis and aspiration
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v Flumazenil IV (Adult) fite

Jorug Name:
fFlumazenil IV (Adult)

Juntil patient responsive

Reversal agents

v Flumazenil IV (Peds)

ug Name:
Flumazenil IV (Peds)

Pediatric (1017 y.0)
0.2mg IV gt

intil patient responsive

Consider utilizing anesthetics you can reverse!

J< 40 kg 0.01 mgikg VM a2m prn
Juntil patient responsive

J> 40 kg 0.4 mg IV/IM g2m prn
Juntil patient responsive

Jsecond Dose
< 20 kg 0.1 ma/kg IVIM a2m prn
Juntil patient responsive

J> 20 kg 2 mg IVIM q2m prn
Juntil patient responsive
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Considerations For Sedating Obese Patients

Does this patient fitinto a category where BMI would be over or under estimated?
What are the patient’s comorbidities? Are they optimized?

What aspects of their past medical history are going to affect my anesthetic plan?
What depth of anesthesia can | safely provide the patient? Can the procedure be done
with local or less sedation?

+ Inwhat setting should the sedation occur?

Which medications am | going to use? Can | reverse them?

10/7/2026

Considerations For Sedating Obese Patients

* What positioning am | going to place the patient in? 45 degrees if
possible

* Does the patient have a favorable airway exam? Are they at a high risk to
obstruct and can | mask them?

* Whatis my plan to manage obstruction if it were to occur? (adjuncts,
emergency equipment)

* CanlIntubate this patient if needed? (Mallampati Score, MIO upper lip
bite test)

72

Sometimes you just have to say “No”

Sedation is a privilege not a right
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. pheroja@ucmail.uc.edu -
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Thank You
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