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Intubation and obesity: key challenges – a narrative 
review

Abstract

Background and purpose: Obesity is a complex, multifactorial, chron-
ic disease. It is defined as a body mass index (BMI) of 30 kg/m² or higher. 
The prevalence of obesity is on the rise worldwide. The aim of this paper is 
to present the complexity of airway management in obese patients and cur-
rent recommendations.

Materials and methods: We searched the PubMed database using the 
keywords: “obesity” in combination with either “airway management” or 
“ intubation, intratracheal”. Between February 2020 and January 2025, 
a total of 34 articles relevant to this review were published.

Discussion / Results: Obese patients are a challenge for any anesthesi-
ologist due to the increased risk of periprocedural complications. One of the 
major challenges is maintaining the airway in obese patients. An improved 
understanding of the specific anatomy of the airway, pathophysiology, and 
pharmacology of obesity makes it easier for an anesthesiologist to correctly 
and safely approach the patient.
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SAT	 – safe apnea time 
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Conclusions: When ensuring the airway of obese pa-
tients, it is crucial to objectively assess the risk in a timely 
manner and select appropriate respiratory management tech-
niques to ensure a favorable outcome and minimize risks.

INTRODUCTION

Obesity is a chronic multifactorial metabolic disease, 
often of a recurrent character. In obesity, there is an exces-
sive accumulation of adipose tissue in the body. In adults, 
it is most often defined by the body mass index (BMI), 
which is equal to or greater than 30 kg/m2. According to 
BMI, obesity in the adult population is divided into 3 
categories: class 1 (BMI of 30 to 34.9 kg/m2), class 2 
(BMI of 35 to 39.9 kg/m2) and class 3 (BMI of > 40 kg/
m2). In clinical practice, two subgroups of class 3 are 
often distinguished: super obesity (BMI of 50 to 59 kg/
m2) and super-super obesity (BMI > 60 kg/m2).

World Health Organization (WHO) data state that in 
2022, 2.5 billion adults aged 18 years and older were over-
weight, including over 890 million adults who were living 

with obesity(1). The same source also noted that world-
wide adult obesity has more than doubled since 1990, and 
adolescent obesity has quadrupled (1).

Based on the data presented, it is clear that overweight 
and obesity is a pandemic of the modern age. Therefore, 
it is not surprising that this group of patients has become 
part of the daily work of anesthesiologists. Obese patients 
are a challenge for every anesthesiologist due to the 
increased risk of developing numerous complications, 
mostly those related to airway maintenance. Airway 
maintenance in obese patients involves a number of com-
plex procedures and requires thorough risk assessment 
and careful preparation.

Given the growing prevalence of obesity, the aim of 
this paper is to present the current concepts of safe access 
to airway maintenance in obese patients.

MATERIAL AND METHODS

We searched the PubMed database for papers dealing 
with the treatment of difficult airway managent in obese 

Figure 1. The PRISMA flow diagram illustrates the process of literature search and selection in this review (2)
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patinets and tried to find what would be the best way to 
manage the airway in those patients. A literature review 
was conducted in 2025 using the search terms “obesity” 
in combination with either “airway management” or “ 
intubation, intratracheal.” The search was limited to pub-
lications published between February 2020 and January 
2025. Additional inclusion criteria were that the articles 
were published in English and focused on populations 
aged 19 years and older.

Based on the criteria mentionned above, we found 34 
publications relevant to the topic of the research (Figure 1).

DISCUSSION

Despite the advancement of technologies, the expan-
sion of acquired skills, techniques and knowledge, a dif-
ficult airway, whether planned or unplanned, still remains 
an anesthesiologist's nightmare.The literature continues 
to report devastating data related to the consequences of 
inadequately cared for airway and consequently increased 
morbidity and mortality (3).

Various associations tried to define and explain what a 
difficult airway actually is. In 2013, the ASA Association 
defined a difficult airway when "a conventionally trained 
anesthesiologist experiences difficulty with facemask ven-
tilation of the upper airway, difficulty with tracheal intuba-
tion, or both" (4). The guidelines of the same association 
(ASA) from 2022 try to explain the issue in even more 
details and divide and define the difficult airway into sev-
eral categories: difficult facemask ventilation, difficult la-
ryngoscope, difficult supraglottic airway ventilation, dif-
ficult or failed tracheal intubation, difficult or failed 
tracheal extubation, difficult or failed invasive airway, and 
inadequate ventilation (5).Likewise, ASA guidelines rec-
ommend limiting  airway management attempts with any 
technique class (face mask, SGA, ETT) to three, with one 
additional attempt by a clinician with higher skills (5).

Airway access in obese people is even more complex, 
given that the incidence of difficult intubation in obese 
patients is three times higher  that of normal weight pa-
tients (6. The Fourth National Audit Project (NAP- 4) 
study describes complications related to airway mainte-
nance in the United Kingdom and clearly singles out 
obese patients who have a higher risk of complications 
during intubation and extubation (7).

In addition to the burden of comorbidities that ac-
company obesity (diabetes, hypertension, coronary artery 
disease, heart failure, obstructive sleep apnea, obesity hy-
poventilation syndrome, metabolic syndrome, stroke..), 
the circumstances are aggravating anatomical changes in 
the airway and pathophysiological changes in respiratory 
function.

With a wide, short neck, limited mobility, obese pa-
tients have increased fat deposits in the oral and pharyn-

geal areas, which can narrow the airway and alter the 
shape of the oropharynx (8).

Restrictive changes in pulmonary function in obese 
patients with increased oxygen requirements result in 
rapid desaturation in the process of induction and intuba-
tion. This limits the possibility of prolonged airway main-
tenance procedures (9).

Today there is still no consensus on the best method 
to assess a difficult airway (10), however, by using predic-
tors that can recognize a difficult airway, proper prepara-
tion and implementation of existing algorithms for the 
management of a difficult airway, it is possible to mini-
mize the risk.

Preanesthetic evaluation – the prediction 
of difficult airway

Anamnesis

A thorough medical history is the first tool that can 
help us assess airway difficulties in general, including in 
the obese population. Sometimes it can be an almost ba-
nal information about a recent acute infection of the re-
spiratory system wich will increase the risk of laryngo-
spasm and bronchospasm.  However, in obese individuals, 
the presence of multiple comorbidities often creates a 
complex relationship that makes airway access more dif-
ficult. For example, uncontrolled diabetes mellitus can 
exacerbate temporomandibular disorders and impair tem-
poromandibular joint function. Authors showed a clear 
correlation between temporomandibular disorders' in-
creasing incidence and severity  with diabetes mellitus 
(11). Obesity often accompanies congenital diseases and 
malformations when the airway maintenance procedure 
can be even more complicated due to the anatomical char-
acteristics of the head and neck (Sy Down, Sy Prader – 
Willi). Certainly, a history of previous severe or unsuc-
cessful intubation is a significant predictor of future 
intubation difficulties (12). 

Furthermore, it is important to have insight into the 
medications involved in the patient's therapy.  In recent 
years, in addition to diabetes mellitus, glucagon-like pep-
tide-1 (GLP-1) agonists have often been used in the treat-
ment of obesity. Slow passage, longer retention of food in 
the stomach, increases the risk of aspiration even with 
adequate preoperative fasting. The complexity of the issue 
is clear from the need to find solutions when several pro-
fessional associations offered guidelines for the treatment 
of patients on GLP-1 agonist therapy in 2024 (13). Ac-
cording to the guidelines for patients identified with an 
increased risk profile, use of a liquid diet for at least 24 h 
before preoperative fasting period showed to decrease the 
risk of retained gastric contents on the day of the proce-
dure (13). Regarding the abolition of GLP-1 agonist 
therapy, an individual approach is recommended, a ben-
efit-risk ratio, which refers to the potential risk of aspira-
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tion on the one hand or poor glycemic regulation on the 
other.  At this time, it is suggested to follow the guidance 
of the American Society of Anesthesiologists consensus-
based guidance: holding the day of surgery for daily for-
mulations and a week before surgery for weekly formula-
tions (14).

On the day of the procedure, it is necessary to assess 
in patients on GLP-1 agonist therapy whether there is a 
delay in gastric emptying, i.e. residual food, optimally by 
ultrasound. Gastric point-of-care ultrasound (PoCUS) is 
a noninvasive method  that can be used to assess aspira-
tion risk in the obese patient by evaluating gastric con-
tents (10). It is important not to forget that PoCUS can-
not predict other risk factors that contribute to an 
increased risk of aspiration in induction into anesthesia 
in obese patients (gastroparesis, prolonged mask ventila-
tion, hiatal hernia).

Due to the often present obstructive sleep apnea (OSA) 
in obese people, the use of tools that verify it is manda-
tory. The most commonly used is the STOP-BANG ques-
tionnaire. Seet and all state that moderate and severe OSA 
were associated with difficult intubation: a higher STOP-
Bang score of 3 or more may be associated with difficult 
intubation (15).

Physical examination

In general, predictors of difficult airway can be divided 
into anatomical, functional and broader, scoring systems. 
The most commonly used anatomical criteria are facial 
characteristics or measures of the distance of anatomical 
points, for example: structure and position of the mandible 
(retrognathia, micrognathia), mouth opening, inter-incisor 
gap, presence of prominent upper incisors, neck circumfer-
ence, thyromental distance, sternomental distance,  hyoid-
mental distance, ratio of neck circumference to thyromen-
tal distance, ratio of height to thyromental distance, 
thyromental height,  the modified Mallampati test.

The upper lip bite test, cervical-spine mobility, sterno-
mental displacement distance (SMDD) are examples of 
functional predictors of airway obstruction.

Since no feature alone is often sufficiently sensitive, 
there are also scores in the prediction of a difficult airway. 
For example, the Wilson score evaluates the airway using: 
body weight, head and neck movement, jaw movement, 
retrognathia, and prominent incisors (16). The Simplified 
Airway Risk Index (SARI), described by El-Ganzouri et 
al., is a scoring system that considers factors such as the 
interincisor gap, thyromental distance, modified Malla-
mpati test, neck mobility, mandibular protrusion, body 
weight, and a history of difficult intubation (17).

The question arises: do the same predictors help us 
assess a difficult airway in obese people?

It is well-known that body mass index (BMI) as a pre-
dictor of difficult airway has remained controversial (18). 

The authors state that in accordance with the increase in 
BMI, we can expect more difficult ventilation with a 
mask, but on the other hand, there are contradictory data 
related to endotracheal intubation and an increase in 
BMI. According to the above mentioned BMI, it is not a 
good predictor of difficult intubation, which is explained 
by the existence of different anatomical features of the 
face and neck at the same numerical BMI values (19). 
BMI in adults is calculated by dividing weight in kilo-
grams by height in meters squared. However, this defini-
tion highlights a key limitation - it doesn’t directly ac-
count for body fat percentage. In other words, two people 
of the same height and weight can have the exact same 
BMI, yet one may have an athletic build with a high pro-
portion of muscle mass, while the other may be obese with 
a higher percentage of body fat.

According to Kaya et al., obese patients have a higher 
incidence of high Mallampati scores compared to non-
obese individuals (20).Sinha et al. investigate several pre-
dictors of airway obstruction preoperatively (neck circum-
ference – NC, BMI, STOP - BANG score, Mallampati 
score, obstructive sleep apnea grade and waist circumfer-
ence) in 834 patients with BMI >35 kg/m2. In their work, 
they come to the conclusion that BMI and NC have a 
strong association with difficult airway in obese patients 
and are inversely related to safe apnea time (SAT). They 
point out NC as the strongest predictor of a difficult air-
way in obese patients and recommend it for screening 
(18). Studies have reported that both increased neck cir-
cumference and restricted cervical spine mobility inde-
pendently predict a difficult airway (21).

Sternomental displacement (SMDD) is a parameter that 
quantifies the difference between the sternomental distance 
(SMD) measured with the head extended (SMD-extension) 
and the SMD measured in a neutral head position (SMD-
neutral). According to what has been described, it is a reflec-
tive marker of cervical spine mobility, which in combina-
tion with NC highly predictive indicating a difficult (22). 
Gorgy comes to the conclusion that SMDD and NC/
SMDD ratios in obese surgical patients are excellent predic-
tors for difficult laryngoscopy view (23).

A prospective observational cohort study published in 
2020 that included 401 patients of bariatric surgery, states 
that NC scored the highest statistically significant value in 
both difficult mask vetilation and difficult intubation. 
Other factors, such as OSA, BMI, and DM, showed a ten-
dency to contribute to airway difficulties, but not in a sta-
tistically significant manner (24). Paper from 2024 by 
Sharma and all. underlines its results according to which 
neck circumference (NC), thyromental distance (TMD), 
and neck circumference to thyromental distance ratio (NC/
TMD) depicted high statistical significance and close as-
sociation with airway difficulty in obese patients (25).

Due to its non-invasiveness and accessibility, ultra-
sound has naturally become a valuable tool in analyzing 
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factors associated with a difficult airway. Ultrasound-
guided measurements of anterior neck soft tissue thick-
ness, BMI, and neck circumference are reliable predictors 
of difficult laryngoscopy in obese patients, with anterior 
neck soft tissue thickness being the strongest independent 
predictor (26). Unfortunately, previous studies investigat-
ing the role of ultrasound in the assessment of difficult 
airway access include a smaller number of patients.

In addition to the above, we should not forget about 
simple „ bedsite“ mnemonic tools / acronyms for difficult 
mask ventilation or difficult intubation where obesity is 
included as a risk factor:

MOANS: Mask seal / Obstructio / Obesity / Age > 
55 years / No teeth / Stiff lungs or C-spine

LEMON: Look / Evaluate 3-3-2 / Mallampati / 
Obstruction / Obesity / Neck (27).

The mentioned acronyms can serve as an early warning 
for a difficult airway.

Airway management strategies and 
techniques

Positioning

It is well known that positioning the patient with the 
external auditory meatus aligned with the sternal notch, 
known as the ramp-up position, significantly improves 
both intubation success and oxygenation compared to the 
sniffing position (28). Furthermore, the ramped position 
helps enhance lung mechanics, reduces the adverse effects 
of obesity on respiratory function and hemodynamics, 
and ultimately supports oxygenation while maximizing 
safe apnea duration (19).

Oxygenation

Preoxygenation is a crucial step in obese patient airway 
management with a goal to increase the body's oxygen 
reserves before induction of anesthesia.

Anesthesia induction is accompanied by a period of 
breathing cessation that lasts until the recovery of spon-
taneous ventilation or the onset of mechanical ventilation. 
During this period, oxygen needs are met by the func-
tional residual capacity (FRC) and mask ventilation (un-
less ventilation with a mask is not possible, like in rapid 
sequence induction). It has been proven that obese pa-
tients desaturate significantly faster than non-obese pa-
tients with a significant negative linear correlation be-
tween time to desaturation and obesity (18,29).

Continuous oxygenation is mandatory during airway 
managemnet in obese patients. During the introduction 
of anesthesia, apnea in obese patients, oxygen insufflation 
through a nasopharyngeal airway and standard nasal can-
nula significantly increase the safe apneic time (30). High-
flow nasal cannula (HFNC) delivers up to 60 L of warm, 

humidified 100% oxygen through  nasal prongs, generat-
ing positive end-expiratory pressure (PEEP). Studies in-
vestigating the role of HFNC in lengthening the SAT 
have conflicting results (31,32).

While HFNC primarily provides high-flow oxygen, 
transnasal humidified rapid-insufflation ventilatorye ex-
change (THRIVE) takes it further by incorporating 
CPAP and improving gas exchange through dead space 
washout. THRIVE optimizes ventilation, especially in 
obese patients who have reduced lung capacity and oxy-
gen reserves. The use of CPAP and PEEP during anesthe-
sia induction in morbidly obese patients, especially when 
difficult airway management is expected, extends the 
duration of non-hypoxic apnea by 50% (33). 

Airway management

Management of difficult airway in obese people in-
cludes non-invasive and invasive methods. With adequate 
preparation, the clinician must choose the best method 
individually oriented to the patient with obesity, always 
readily expecting a difficult airway.

Knowledge of the guidelines for the management of 
airway difficulties of the three main associations in this 
field (American Society of Anesthesiologists - ASA, Dif-
ficult Airway Society - DAS, Canadian Airway Focus 
Group - CAFG) is necessary, and the choice of guidelines 
and implementation remains with the clinician and the 
best possible applicable practice.

Supraglottic airway devices 

Supraglottic airway devices (SGAs) are often used as 
an alternative when mask ventilation is challenging or 
unsuccessful. In addition to the previously described ben-
eficial effect  SGAs can facilitate endotracheal intubation, 
especially when paired with an airway exchange catheter 
(19,34).

Laryngoscopy

Liew et al., in their 2022 review article, emphasize that 
“the first attempt is the best attempt” when it comes to 
laryngoscopy and intubation, with the goal of securing 
the airway as quickly as possible (35). Research seek to 
define which type of laryngoscopy: direct or video has an 
advantage in airway management in obese patients. Meta-
analysis from 2024 suggests that videolaryngoscopy pro-
vides a safer airway management option for patients with 
obesity, as it enhances first-pass intubation success rates 
compared to direct laryngoscopy. Although the time to 
intubation did not show a significant difference between 
the two methods, the overall advantage of videolaryngos-
copy in this high-risk group is clear (36). As the use of the 
videolaryngoscope has entered everyday practice, it is 
clear that researches in recent years have highlighted its 
advantage due to the easier visualization of laryngeal 
structures. However, since the insertion of the tube itself 
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and with a videolaryngoscope can still be problematic, the 
authors conclude that the decision on the type of laryn-
goscope should be up to the anesthesiologist and the tech-
nique in which he is more skilled (35).

Awake fiberoptic intubation (AFOI)

According to ASA guidelines, awake fiberoptic intuba-
tion (AFOI) is a safe option when we expect a difficult 
airway (5). AFOI provides the possibility of securing the 
airway under the control of optics with the benefit of 
sustained spontaneous ventilation of the patient. As it 
requires a longer learning curve path to master the tech-
nique and learn, unlike videolaryngoscopy, which is 
similar to conventional laryngoscopy, awake videolaryn-
goscopy is offered as an option for accessing a difficult 
airway. It is clear if the insertion of a videolaryngoscope 
blade into the oral cavity is possible. AFOI is not pleasant 
for the patient. It requires techniques of applying local 
anesthetic according to the principle of "spray as you go", 
and conscious sedation with oxygenation techniques.

Surgical airway

We should not forget that the "cannot intubate, cannot 
oxygenate" (CICO) situation is a rare but life-threatening 
event. In such cases, front of neck airway (FONA) man-
agement becomes essential, involving emergency surgical 
techniques to establish an airway when standard methods 
fail. According to DAS guidelines, the scalpel-bougie-
tube technique is preferred over needle cricothyroidoto-
my, and a tracheostomy should be considered if cricothy-
roidotomy fails. (37). FONA is considered the last resort 
in airway management, but its timely execution is crucial 
for patient survival in airway emergencies.

Principles of drug dosing

Finally, it should not be ignored that the pharmacody-
namics and pharmacokinetics of anesthetics and neuro-
muscular relaxants in obese patients are altered, which 
can further compromise both hemodynamic stability and 
airway. Whenever possible, preference should be given to 
regional anesthesia and opioid-sparing anesthesia (9).

Accurate drug dosing is crucial: for most anesthetic 
agents, analgesics, and local anesthetics, lean body weight 
is the recommended guide for dosing, with the exception 
of non-depolarizing neuromuscular blockers (which are 
based on ideal body weight) and succinylcholine and su-
gammadex (which are dosed according to actual body 
weight (38).

Documentation

The documentation of medical observations is unques-
tionable. „AIRWAY ALERT“ from the Difficult Airway 
Society (DAS) is designed to identify and document pa-
tients with difficult airways to enhance safety in future 
procedures. This involves recording past airway issues, 

ensuring communication between medical teams, and 
planning alternative intubation strategies. The focus is on 
sharing information to reduce the risk of airway complica-
tions in future cases (37).

At the end, as technology continues to advance, there 
is growing interest in the potential role of artificial intel-
ligence (AI) in managing airway in obese patients. While 
AI shows promise in improving airway assessment, pre-
diction, and intervention strategies, further research is 
needed to confirm its effectiveness in enhancing patient 
outcomes.

CONCLUSION

When ensuring the airway of obese patients, timely 
objectification of risks with an individual plan for each 
patient is of utmost importance. All team members in-
volved in the management of the airway in obese people 
must be familiar with the plan. Choosing the appropriate 
respiratory maintenance technique in accordance with 
current guidelines leads to a favorable outcome with an 
acceptable risk. Given the specific anatomical and patho-
physiological changes of obese people, guidelines for air-
way management directed towards this population are 
necessary.
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