
Original ArticleLESS

Anesthesia for surgical procedures
of the morbidly obese

Almıla Gülsün Pamuk, Ayşe Ayyıldız

ABSTRACT
Surgery for the morbidly obese is no longer a novelty. Understanding the basic mechanisms of the patho-
physiology of morbid obesity and taking simple precautions while preparing these patients for surgery will 
help reduce complications. This review outlined preoperative, perioperative, and postoperative management 
of the morbidly obese patient in line with the current knowledge. Airway management, drug choices, chang-
es in respiratory, circulatory, urinary, and metabolic systems were discussed. Some early and long-term 
changes in the morbidly obese, like gastroesophageal reflux and vitamin deficiencies were also summarized 
to aid in subsequent operations and management.
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Introduction

Morbid obesity is rapidly increasing in number and caus-
ing financial, logistic and public healthcare problems. 
Morbidly obese individuals get operated on for obesity 
as well as related and unrelated other surgical problems, 
making it imperative that all healthcare professionals 
know how to recognize, classify and treat these patients.

Obesity can be described by different methods involving 
the weight and height as well as the criteria implicating the 
fat distribution in the body like skin fold thickness. One of 
the easiest and universal descriptions is the body mass in-
dex (BMI), where BMI >30 is considered obese and BMI >35 
is considered morbidly obese (Table 1). This BMI can be an 
indication for surgery in the presence of significant comor-
bidities like diabetes and hyperlipidemia, whereas a BMI 
>40 is by itself an indication for morbid obesity surgery.[1]

BMI (body mass index) = weight (kg)/height squared (m2).

Biologic and Physiologic Properties of the Obese 
Patient

In the morbidly obese patient, there is an excess accumu-
lation of fat in the neck, airway and omentum as well as 
the abdomen, hip, waist, bust, legs, and etc. Fat actual-
ly weighs less and uses less energy than muscle, bones 
and other tissues. On the other hand, these people need 
more oxygen, have a greater challenge in breathing and 
can easily lose airway patency owing to their net weight. 
Respiratory resistance is usually high due to the displace-
ment of the diaphragm and reduced lung volumes. This 
resistance changes chest wall compliance, resulting in a 
decrease in expiratory reserve volume and a decrease in 
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functional residual capacity. These physiologic changes 
in obese individuals shortens the apnea time to desatura-
tion during anesthesia induction.[2]

Tidal volume and total lung capacity decrease and may 
lead to the development of obesity hypoventilation syn-
drome.[3] In Obesity Hypoventilation Syndrome (Pick-
wickian Syndrome), chronic hypercapnia and hypoxia 
accompanies hypoventilation and patients suffer from hy-
persomnolence. In time, policytemia and right ventricu-
lar failure complicate the problem further. The right to left 
shunt, causing right ventricular failure and pulmonary 
hypertension, is a bad prognostic criterion for anesthesia 
induction.[3,4] Supine position and obstructive sleep apnea 
intensify these symptoms.[5,6] Obesity causes small air-
way collapse as well aschronic inflammation, and Inter-
leukin-6 and Cyclooxygenase-2 released from fatty tissue 
have also been implicated in the development of accom-
panying asthma in obesity.[7]

As the need for oxygen increases, total blood volume and 
stroke volume also increase. The stroke volume, in turn, 
increases the consumption of oxygen especially import-
ant in the obese patient. The increase in stroke volume 
increases end-diastolic volume and pressure, and an ec-
cantric ventricular hyperthropy develops. Mean arterial 
pressures usually do not change until hypertension de-
velops. Hypertension increases systemic ventricular resis-
tance and causes concentric hyperthropy. Both types of 

hyperthropy may lead to heart failure.[8]

One of the major problems accompanying obesity is the 
metabolic syndrome which introduces three important 
risk factors: dyslipidemia, hypertension and hyperglyce-
mia (Table 2). Metabolic syndrome increases heart disease 
risk twofold and type 2 diabetes risk fivefold.[9]

Current obesity research focuses on pathophysiologic 
mediators. Leptin resistance seems to develop as omen-
tal fat increases. Interleukin-6 secreted by adiposites and 
fatty tissue macrophages play important roles in the de-
velopment of atherosclerosis and arterial wall changes in 
chronic inflammation. It is also procoagulant by increas-
ing platelet number and activity as well as fibrinogen.[10]

Morbid obesity is a serious health problem effecting the 
simplest daily activities like walking and breathing, and 
may trigger conditions such as gastrooesefagial reflux, bile 
calculi, ostheoarthritis, disc hernias, stres incontinance, 
infertility, depression, and many cancer types like oesefa-
gial, endometrial, breast, colorectal and renal cancer.

Preoperative Preparation of the Morbidly Obese 
Patient

All morbidly obese patients are evaluated by a council 
for their metabolic, endocrinologic, cardiac, respiratory 
as well as psychological status before they are thought 
eligible for the operation. These evaluations are always 
very useful for the anesthesia team; however, not always 
enough. Although the severity of the obesity does not al-
ways correlate well with the airway patency, all morbidly 
obese patients should be prepared and treated like po-
tential difficult airways. Many articles suggest that a neck 
circumference greater than 44 cm and presence of sleep 
apnea are important indicators while others find Mallam-
pati scores and male gender to be more important.[11] Obe-
sity, advanced age, toothless, bearded individiuals with 
increased chest circumference and sleep apnea are also 
difficult to ventilate through mask and airway. Successful 

Table 1. Normal and overweight patients with the
corresponding body mass index (BMI)

Underweight	 BMI < 18.5
Normal	 18.5 < BMI < 24.9
Overweight	 25 < BMI < 29.9
Obese	 Class 1 30 < BMI < 34.9
	 Class 2 35 < BMI < 39.9
	 Class 3 40 < BMI < 49.9
Superobese	 BMI > 50

Table 2. Components of metabolic syndrome

Dyslipidemia	 Triglyceride >	 HDL < 50 mg/dL women,
	 150 mg/dL	 HDL < 40 mg/dL men
Hypertension	 Systolic BP >	 Diastolic BP > 85 mmHg
	 130 mmHg
Fasting glucose	 Glc > 110 mg/dL	 Insulin resistance
Abdominal circumference	 > 100 cm men	 > 87.5 cm women
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intubations using C-trach and Airtraq devices, awake fi-
beroptic, Glidescope in thesemi-sitting (semi-fowler) pa-
tients have been performed.[12–14] Head and neck positions 
are especially important and sniff and ramp positions 
should be maintained throughout the operation.[15–18] Pa-
tients with obesity hypoventilation syndrome should be 
evaluated with arterial blood gases, respiratory function 
tests, and echocardiography as needed, and postopera-
tive CPAP use should be discussed if necessary.

Morbid obesity is not correlated with the severity of gas-
troeosefagial reflux (GERD) or increase in aspiration risk 
in the preoperative period. Therefore, the ASA 2011 guide-
lines do not suggest the routine use of preoperative nau-
sea prophylaxis.[19] Preoperative anxiolytics and sedatives 
must be avoided in the morbidly obese, and airway reflexes 
and patient cooperation should be maintained as long as 
possible. Although for some recent literature that suggests 
atelectasis and shunting caused by it, preoxygenation has 
been advocated for the morbidly obese group of patients.
[20,21] Cardiac function should be evaluated for the presence 
of hypertension, cardiomyopathies, arrhythmias, and isch-
emic heart disease as well as venous stasis and peropera-
tive pulmonary emboli risks. These patients also need to 
be evaluated and prophylactic treatments should be start-
ed for reflux, aspiration,metabolic syndrome and glucose 
control. It should be kept in mind that some of the proce-
dures (i.e. gastric banding) increase reflux incidence even 
a long time after treatment and even after weight loss.[22]

Intraoperative Management of the Morbidly 
Obese Patient

Although special surgical tables and transfer systems are 
available, a large number of morbidly obese patients are 
operated on normal operating tables with a weight limit of 
200 kg. The main challenge is to protect patients’ position 
and pressure points where the rolls and padding designed 
for normal weight patients may be inadequate. Rabdomy-
olisis due to immobilization has been a major problem 
in this patient group and minimizing surgical procedure 
time seems to be the only viable solution as the sex (male) 
and BMI of patients cannot be changed.[23]

A team of multiple anesthetists should be present for 
the induction and a difficult airway kit should be readi-
ly available. As anesthesiologists throughout the world 
have gained experience with this subgoup of patients, 
fewer airway catastrophes are being reported and secur-
ing the airway has become more of a routine.[24] Our own 

experience parallels those of the reports in that we reserve 
awake fiberoptic intubation for the super morbidly obese 
male patients with obstructive sleep apnea or accompany-
ing diseases like advanced ankylosing spondilitis. For all 
other patients, head up positions with video laryngoscop-
ic techniques seem to be the fastest and safest although 
many patients’ airways could be secured with indirect la-
ryngoscopy alone.

Lung protective ventilation strategies including low tid-
al volume, PEEP (10–15 cmH2O following recruitment 
maneuver), RM (6–20 sec. long with plateu pressures of 
40–55 cmH2O) and relatively lower oxygen values (FiO2 
%0.5–0.8 to prevent atelectasis and oxygen toxicity) as 
well asnormocarbia-adjusted ventilation values and keep-
ing the patient in the head-up position are recommended.
[7,22] As nasogastric tubes and bougies, dilators etc. may be 
used and repositioned several times during the operation, 
securing the airway tubes and the follow-up of secretions 
and bleeding are important. It is imperative that timely 
premedication concerning pharyngeal secretions, reflux 
etc. is done. Ultrasonographic guidance is recommend-
ed for the placement of arterial or central lines. Invasive 
monitorization of arterial pressures, central venous pres-
sures and transeosefagial echocardiography may be used 
in selected patients.[8] If the blood pressure is going to be 
monitored, non-invasive special arm pressure cuffs for the 
obese must be used or normal adult cuffs can be placed on 
the forearm or leg.

Drug doses calculated based on lean body mass usually 
proves insufficient.[25] Blood volume is increased as well 
as cardiac output and water soluble drugs are distribut-
ed fast. Fat soluble drugs are also quickly redistributed; 
hence, using real body weight at least for the first doses 
might be prudent. Drugs like propofol have been found 
to be sufficiently eliminated so total body weight is more 
predictive than lean body or ideal body weight.[26] On the 
other hand, ideal body weight might be used for opioid 
drug doses. Muscle relaxants have also been dosed us-
ing ideal body weight; hovewer, recent publications us-
ing sugammadex for muscle relaxant reversal show that 
even doses for total body weight can be used without 
prolonging the procedure.[27] Due to these controversies 
of intravenous dosing, some authors suggest that using 
inhalational anesthesia results in faster awakening.[28]

If total intravenous anesthesia is to be chosen, continu-
ous monitorization with BIS (bispectral index) and using 
TCI (target controlled infusion) might be an option. One 
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such BIS-monitored study has found MAC of sevoflurane 
in obese patients to be greater than non-obese adults.[29] 
Since morbidly obese patients have greater amount of 
epidural fat, epidural anesthesia with the same amount 
of drugs might show greater distribution to upper der-
matomes.

Many surgical procedures, including obesity surgery, are 
moving towards laparascopic techniques which minimiz-
es the postoperative pain and infection, as well as surgical 
site complications (Table 3). However, there is also a risk 
for having difficulty in optimizing viewing qualities with 
the morbidly obese and intraabdominal pressures might 
be slightly increased. Pneumoperitoneum causes intraab-
dominal pressures to rise, increasing the atelectatic areas 
while the need for increased carbondioxide elimination 
calls for longer expiratory periods. Although one recent 
study has shown optimized mechanics and oxygenation, 
a large series has not been used or very obese patients 
have not been included, and thus larger studies are need-
ed.[26] Several modalities have been used to prolong the 
safe duration of apnea.[27] Another study has revealed that 
single lung ventilation in the morbidly obese is also pos-
sible if surgical and anesthesia teams work together and 
provide oxygenation breaks as needed.[28]

Since fat tissue increases much more than lean tissue, 
morbidly obese individuals are relatively hypovolemic 
and anesthesia induction with acute vasodilation may 
cause acute or serious hypotension. On the other hand, 
large fluid overloads may worsen lung mechanics and 
more hypertensive episodes may be seen in the postoper-
ative period, so controlled hydration must be recommend-
ed.[29] Urine output also decreases during pneumoperito-
neum; however, as long as intraabdominal pressures are 
below 15 mmHg, not improving oxygenation, it will effect 
both reflected pressures and urine output.[30]

It should be remembered that perioperative (especially, 
the immediate preoperative) period is not the ideal time 
to restrict calorie intakes of the morbidly obese patients. 
Patients in metabolic syndrome may have abnormal re-

sponse to fasting and operative stress. Continuous blood 
sugar controls may be needed in this period.[9]

Postoperative Management of the Morbidly 
Obese Patient

As morbidly obese patients awake from inhalational anes-
thesia, several redistribution periods and fluctuations of 
consciousness may be seen. Intravenous anesthetic doses 
are still a subject of controversy. While recent studies ad-
vocate larger doses to be used, cumulative effects of even 
smaller doses may impair awakening.[31] As these fluctua-
tions in consciousness may cause hypoventilation and po-
sitional atelectatic areas in the lungs impair oxygenation, 
these patients should be under monitorized carefor longer 
periods of time. Many new studies show that a six hour 
PACU stay may be acceptable and over-the-night ICU stays 
should be reserved for select patients.[24] Pulmonary phys-
iotherapy and encouraging patients to cough minimizes 
pulmonary complications.[18] Patients using CPAP devices 
before the operation should be encouraged to bring their 
own devices and use them in the ward or PACU. Patients 
with atelectatic areas might also require BI-PAP support. 
Usually, awakening in the semi-erect position improves 
ventilatory mechanics as well as minimizing the risk for 
regurgitation and aspiration.[16]

Pain control after morbid obesity surgery is not predomi-
nantly done with opioids. Many adjuvant therapies have 
been proposed like local anesthetic infiltration at the in-
sertion sites and bilateral TAP (Transversus Abdominis 
Plane) blocks.[32] Most popular multimodal therapies in-
volve local anesthetic infiltration at insertion site and po-
tent non-steroidal anti-inflammatory drugs like ketorolac.
[33–35] Paracetamol, which has also been found to diminish 
postoperative nausea, can also be used in combination.
[36] Alpha 2 agonists like clonidine and dexmedetomidine 
have also been used to diminish opioid use, as well as 
antiemetics, and shorten PACU stay.[37–40] Some ongoing 
studies propose the use of ketamine and antiepileptics 
like pregabaline and gabapentine. Pain control through 
an epidural catheter may also be proposed, any antiaggre-
gant drug use should be taken into consideration. Land-
marks are hard to find so ultrasound guidance would be 
prudent.[40] Special long needles produced specially for 
morbidly obese patients should be used and cephalad 
drug distribution should be remembered.

This patient group has a predisposition towards venous 
stasis and if postoperative mobilization is delayed, pro-

Table 3. Bariatric procedures

Restrictive procedures	 Gastric banding
	 Sleeve gastrectomy
Malabsorbtive procedures	 Biliopancreatic diversion
	 Duodenal switch
	 Roux-en-Y gastric bypass



tective compressive techniques and low molecular weight 
heparin should be considered.[41] Early mobilization, elim-
inating catheters, and correct dosing of antibiotic regi-
mens would also minimize postoperative infection risks.

Long surgeries and late mobilization have been shown to 
increase risk of rabdomyolisis, further decreasing the per-
centage of muscle tissue, making postoperative mobiliza-
tion even harder, and also complicating ventilation and 
impairing renal function.[23] Postoperative urine output 
should be monitorized and normalized.

Issues Concerning Patients with Past History of 
Obesity Surgery

Patients undergoing morbid obesity surgery may encoun-
ter several early and late complications and problems.[42] 
Early surgical problems may be bleeding (rupture of liver, 
spleen or blood vessels), intestinal obstructions, cardi-
ac problems, deep venous thrombosis, intestinal dehis-
cense or rupture, gastrointestinal dysfunction, followed 
by surgical site infections, hernias, leakage of intestinal 
content, marginal ulcers in the gastric pouch, ventilato-
ry problems, pneumonia, fluid overload, stenosis, and 
reversible hair thinning/alopesia. Sometimes additional 
operations and anesthesia may be needed to correct some 
of these problems.

Some other changes caused by surgery are expected to be 
permanent and require long-term or life-time adaptations. 
One of these is change in bowel movement and dyspepsia. 
Since intestinal absorption may be impaired, some vita-
min and mineral deficiencies such as iron deficiency, fo-
late deficiency, vitamin B deficiencies (predominantly, B1 
and B12), copper, chrome and vitamin D deficiency may 
be seen.[43] GERD is seen especially in gastric band pa-
tients and may be even more prominent postoperatively.
[44] Bile calculi are also seen more often after weight loss.

Conclusion

Morbid obesity is a health risk often requiring surgery. As 
anesthesiologists gain more experience with this patient 
group and adapt to new surgical techniques, anesthetiz-
ing morbidly obese patients becomes easier. Nevertheless, 
it should always be kept in mind that these patients have 
many characteristic problems such as difficult airway, 
difficulty in positioning, decreased urinary output, rab-
domyolisis, and cardiac problems. While some of these 
problems like metabolic syndrome and obstructive sleep 
apnea may diminish after surgery and accompanying 

weight loss, other problems like mineral deficiencies and 
GERD might be triggeredor worsened. Anesthesiologists 
and surgeons can best defeat these problems by aware-
ness and teamwork.
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