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• Body mass index (BMI) is now the standard measure for describing different
categories of obesity.

o This is an indirect measure because it only considers height and weight,
and not composition of the weight

o Normal range 20-25kg/m2

Pre-Operative Assessment 

Airway Assessment 

• Factors include
o Airway anatomy
o Rapid desaturation developed during anesthesia induction secondary to

reduced functional residual capacity (FRC) (decreased preoxygenation
effectiveness)

o Tendency to desaturation in supine position

o Need for induction and recovery in vertical position
o Sleep apnea
o Chronic respiratory insufficiency
o Pulmonary hypertension
o Predisposition to deep venous thrombosis

o Need for postoperative mobilization

• Obstructive Sleep Apnea: A two-unit increment in BMI raises the probability of
OSA by fourfold.

o Presents with obstructive character which has originated from airway
stenosis secondary to excessive amount of peripharyngeal adipose
tissue and from a reduction of upper airway muscle tonus during sleep

o Implications on anesthesia:

▪ patients with OSA are more prone to the suppressive effects of
hypnotics and opioids on airway muscle tonus and respiration

▪ Makes laryngoscopy and mask ventilation difficult
▪ Oxygen stores are decreased due to reduced expiratory

reserve volume (ERV) in obese patients

• Oxygenation is diminished by a reduction of muscle tone in the chest wall and
diaphragm following GA induction and skeletal relaxation.

o This decreases the volume of gas in the lungs, and therefore decreases
the number of alveoli available for gas exchange.

o This also predisposes patients to postoperative atelectasis
o Decreases the effectiveness of preoxygenation and the time for

desaturation is reduced in apnea

• Laryngoscopy and intubation is more difficult to perform on obese patients

o Increased neck diameter and increased mallampati class

• Obese patients have elevated gastric secretion volume and acidity in the
preoperative period



o Consider premedication with ranitidine/metoclopramide 

 

• Therefore, the risk for hypoxemic complications in obese patients is increased 

Cardiac Assessment 

o Cardiac output is expected to increase by 0.01/min for every kilogram of adipose 

tissue. 
o Obese patients develop hypertension and associated cardiomegaly and left 

ventricular failure. 

o Difficult IV access due to excess fat accumulation, and difficulty visualizing veins 
o Cardiac reserve may be limited in obese patients, where tolerance to 

hypotension, hyper- tension, tachycardia, or volume loading-induced stress in 
preoperative period may be diminished. 

o Preoperative assessment should include ECG and physical exam 
o Six Factors to predict perioperative cardiovascular morbidity risk: 

(i) High risk surgery 

(ii) Hx of CAD 
(iii) Hx of CHF 
(iv) Hx of cerebrovascular disease 
(v) Insulin treatment 
(vi) Plasma creative >2mg/dL 

Risk Classification 

o Patients with 30 < BMI < 40 are classified as ASA II, patients with a BMI 
≥40 are classified as ASA III 

 
Intraoperative Considerations 

 
o Upper thoracic and lower cervical fat pillows result in a limited range of 

motion in atlantoaxial joints and cervical vertebra 
o Excessive tissue folds in the pharynx, short and thickened neck, suprasternal, 

presternal, and posterior cervical fat tissue, and thick submental fat tissue are 
formed. 

o All these alterations contribute to potentially dificult airway management 
o Neck diameter has been defined as the best determinant for intubation 

difficulty in morbidly obese patients. 
o Other factors include: Advanced age, male, TMJ pathology, Mallampati 

class III and IV, OSA, abnormal upper teeth 
o Increased adipose tissue on pharyngeal walls in obese patients 

complicates mask ventilation and intubation by leading to alterations in 
upper airway anatomy 

o Gastroesophageal reflux that may cause aspiration is common in obese patient 

Medications 

o All agents used in anesthesia may be used in obese patients. 
o Obesity alters pharmacokinetic parameters depending on the lipid solubility 

and tissue distribution of the administered anesthetic agent. 



o Drug dosages should be adjusted by considering volume of distribution for 
loading dose and by considering clearance for maintenance dose. 

o Obese people may highly metabolize lipophilic agents 
o If the clearance is equal to or less than non-obese patients, the ideal body 

weight should be considered for maintenance dose. 
o If the clearance is increased with obesity, then the total body weight should be 

considered for maintenance dose. 
o Agents partially distributed into the adipose tissue have variable 

pharmacokinetic characteristics 
o Prolonged and unpredictable effects due to altered volume of distribution and 

clearance rates 
o Inhaled anesthetics: Release of inhalation agents is increased due to high 

solubility in lipids and excessive fat tissue. 
o Obese patients have slow recovery from anesthesia because of extended 

release of the inhalation agent from adipose tissue 
▪ Due to accumulation in adipose tissue and increased sensitivity in 

central nervous system secondary to decreased blood flow in 
adipose tissue 

o Opioids: Commonly used to control sympathetic response to tracheal 
intubation and surgical stress 

o Administration of opioids leads to upper airway obstruction, central sleep 
apnea, obstructive sleep apnea, ataxic respiration, and hypoxemia 

o Fentanyl, one of the most frequently used opioids in anesthesia, has a 
significantly higher clearance in obese patients 

▪ Dose adjustment according to total body weight for maintenance 
o Propofol: High lipophilicity and rapid distribution from plasma into peripheral 

tissue render it as the currently most commonly used induction agent in 
morbidly obese patients. 

o Dose adjustment should be performed according to the total body weight 
due to its high clearance 

 
Postoperative Complications 

 
o Postoperative care should aim to prevent from respiratory dysfunction, 

hypothermia, hemodynamic instability, thromboembolism, nausea, vomiting, 
and pain 

o Oxygen support should be maintained until arterial oxygen saturation values 
return to preoperative levels or the patient becomes completely mobilized. 

o Obesity is a risk factor for thromboembolism, where prophylaxis is 
recommended in all surgical interventions, except minor surgery. 

o low-molecular-weight heparin is recommended for prophylactic purposes 
o Opioid-induced upper airway obstruction and respiratory depression are more 

likely to be seen in obese patients with obstructive sleep apnea. 
o selecting a multimodal analgesia method rather than a unimodal method will 

provide more effective pain control and avoidance of potential complications 



Take Home Message 
 

Obesity has several anesthetic complications that arise from physiological and 
pharmacokinetic factors. Airway anatomy and altered lung capacity make intubation 
and ventilation difficult. Increased gastric acidity increases aspiration risk in this 
population. Medication dosage must be considered depending on the lipid solubility 
and clearance rates for those medications. Finally, obese patients have an increase 
propensity for OSA, postoperative atelectasis and thromboembolism. 
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