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Abstract
Background

Airway management in obese patients undergoing bariatric surgery is particularly
challenging because of altered upper airway anatomy, reduced functional residual
capacity, and rapid oxygen desaturation following induction of anesthesia. These
physiological and anatomical changes increase the risk of difficult intubation (DI)
and difficult mask wentilation (DMV), which are major contributors to
anesthesia-related morbidity and mortality. Identifying the frequency of difficult
airway in this population is important for better perioperative planning and
improved patient safety.

Obyjective

To determine the frequency of difficult intubation and face mask ventilation in
patients undergoing bariatric surgery.

Methods

This prospective crosssectional study was conducted in the Department of
Anesthesiology, Jinnah Postgraduate Medical Centre (JPMC), Karachi, over six
months. A total of 231 patients aged 20-65 years, classified as ASA I or II and
scheduled for bariatric surgery under general anesthesia, were included using
consecutive non-probability sampling. Difficult intubation was defined as
Cormack—-Lehane grade 111 or IV during direct laryngoscopy. Difficult face mask
ventilation was defined as Han grade I1I or IV. Preoperative airway assessment
included BMI, mouth opening, thyromental distance, and neck circumference.
Data were analyzed using SPSS wersion 25, and p < 0.05 was considered
statistically significant.

Results

The mean age was 41.8 + 9.6 years, and mean BMI was 38.7 + 4.5 kg/mZ
Females constituted 55.8% of patients. Difficult intubation occurred in 14
patients (6.1%), while difficult face mask ventilation was observed in 46 patients
(19.9%). Increased neck circumference and BMI > 40 kg/m? showed significant
association with difficult airway (p < 0.05).

Conclusion

Difficult intubation and face mask ventilation are relatively common in bariatric
patients. Comprehensive preoperative airway assessment is essential to anticipate
and manage airway challenges effectively. Special attention should be given to
patients with increased neck circumference and higher BMI, as they are at greater
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risk of airway difficulty. Early preparation of advanced airway equipment and

experienced personnel may further reduce perioperative complications and

improve clinical outcomes.

INTRODUCTION

During bariatric surgery, perioperative morbidity
and mortality increase proportionally with rising
body mass index (BMI) and abnormal fat
distribution (1). Obesity is associated with
significant anatomical and physiological changes
that complicate airway management, including
excessive upper airway soft tissue, reduced
functional residual capacity, and rapid oxygen
desaturation following induction of anesthesia (2).
Consequently, obese patients are at greater risk of
difficult mask ventilation and difficult tracheal
intubation compared to non-obese individuals (3).
Effective airway management requires thorough
preoperative assessment and preparation for
anticipated and unanticipated difficult airway
situations (4). Failure to secure the airway
promptly may result in serious complications such
as aspiration, esophageal intubation, dental
trauma, hypoxic brain injury, and even death (5).
Therefore, a comprehensive strategy that includes
airway evaluation, availability of advanced airway
equipment, confirmation of endotracheal tube
placement, and careful extubation planning is
essential in high-risk patients (6).

Airway management represents one of the most
critical phases of anesthesia practice. The
induction period of general anesthesia carries the
highest risk of complications, as the airway must
be secured rapidly to ensure adequate oxygenation
and ventilation (7). Since the 1970s, the global
prevalence of obesity (BMI >30 kg/m?) has
increased markedly, leading to a growing number
of obese patients presenting for surgical
procedures, particularly bariatric surgery (6). This
epidemiological ~ shift  necessitates  special
considerations in airway assessment and
management.

Previous studies have reported varying frequencies
of difficult airway among bariatric patients.
Difficult intubation during bariatric surgery has
been reported in approximately 5.7% of cases (8).
The incidence of difficult mask ventilation has
been reported as 31.6% in high-risk populations

(9). In another study, difficult mask ventilation
and difficult intubation were observed in 15.87%
and 39.68% of patients, respectively (10). Such
variability highlights the importance of evaluating
airway  difficulty within  specific  regional
populations.

In Pakistan, limited local data are available
regarding the frequency of difficult intubation and
difficult face mask ventilation in patients
undergoing bariatric surgery. With the increasing
number of obese patients requiring surgical
intervention, determining the magnitude of
airway difficulty in our setting is essential. This
study aims to determine the frequency of difficult
intubation and face mask ventilation in bariatric
patients, thereby assisting anesthesiologists in
better preparation and potentially reducing
perioperative complications.

MATERIALS AND METHODS

This prospective cross-sectional study was
conducted in the Department of Anesthesiology,
Jinnah Postgraduate Medical Centre (JPMC),
Karachi, to determine the frequency of difficult
intubation and difficult face mask ventilation in
patients undergoing bariatric surgery. The study
was initiated after obtaining approval from the
College of Physicians and Surgeons Pakistan
(CPSP) and the Institutional Ethical Review
Committee and continued until the required
sample size was achieved.

The sample size was calculated using the WHO
sample size calculator, taking a 95% confidence
level, 3% margin of error, and an expected
frequency of difficult intubation of 5.73%. The
calculated sample size was 231 patients.
Participants were selected using consecutive non-
probability sampling.

Patients aged 20 to 65 years, classified as ASA
physical status [ or II, and undergoing bariatric
surgery under general anesthesia were included in
the study. Both male and female patients were
eligible. Patients with respiratory pathology, oral
or pharyngeal pathology, cervical spine disease,
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bucked teeth, craniofacial abnormalities on
clinical examination, or those
emergency surgeries were excluded.
After obtaining written informed consent, eligible
patients underwent a detailed preoperative
evaluation performed by an experienced
anesthesiologist. Demographic data including age
and gender were recorded. Height was measured
using a wall-mounted scale and weight was
measured using a digital weighing machine with
the patient standing erect, barefoot, and wearing
light clothing. Body mass index (BMI) was
calculated as weight in kilograms divided by height
in meters squared (kg/m?2).

Preoperative  airway  assessment  included
measurement of mouth opening (inter-incisor
distance in centimeters using a ruler), thyromental
distance (measured from the thyroid cartilage
prominence to the mandibular mentum with full
head extension), and neck
(measured at the level of the thyroid cartilage using
a measuring tape). ASA physical status was
documented for all patients.

All patients received standardized general
anesthesia according to departmental protocol.
During direct laryngoscopy, the Cormack-Lehane
grading was recorded. Difficult intubation was
defined as Cormack-Lehane grade I1I or IV. Face
mask ventilation during induction was graded
according to Han’s classification, and grades III

undergoing

circumference

and IV were considered difficult mask ventilation.
All observations were documented on a pre-
designed proforma.

Data were entered and analyzed using SPSS
version 25.0. Continuous variables such as age,
BMI, mouth opening, thyromental distance, and
neck circumference were expressed as mean *
standard  deviation.  Categorical  variables
including gender, ASA status, difficult intubation,
and difficult face mask ventilation were expressed
as frequency and percentage. Normality of data
was assessed using the Shapiro-Wilk test. Effect
modifiers were controlled through stratification,
and post-stratification Chi-square test or Fisher’s
exact test was applied where appropriate. A p-value
< 0.05 was considered statistically significant.

RESULTS

A total of 231 patients undergoing bariatric
surgery were included in this study.The mean age
of the patients was 41.8 + 9.6 years (range 22-65
years). There were 102 (44.2%) males and 129
(55.8%) females. The mean body mass index
(BMI) was 38.7 + 4.5 kg/m? The mean mouth
opening was 4.5 + 0.6 cm, mean thyromental
distance was 6.8 = 0.7 cm, and mean neck
circumference was 42.3 + 3.4 cm. Regarding ASA
physical status, 73 (31.6%) patients were ASA I
and 158 (68.4%) were ASA 11 (Table I).

Table I: Baseline Characteristics of Study Participants (n = 231)

Variable Mean = SD / n (%)
Age (years) 41.8 +9.6

Male 102 (44.2%)
Female 129 (55.8%)

BMI (kg/m?) 38.7+4.5

Mouth opening (cm) 45+0.6
Thyromental distance (cm) 6.8 +0.7

Neck circumference (cm) 423 +34

ASA ] 73 (31.6%)

ASA 11 158 (68.4%)

Difficult intubation, defined as Cormack-Lehane
grade III or IV, was observed in 14 patients (6.1%),

whereas 217 patients (93.9%) had no difficulty
during intubation (Table II).
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Table II: Frequency of Difficult Intubation (n = 231)

Intubation Frequency Percentage
Difficult 14 6.1%
Not Difficult 217 93.9%

Difficult face mask ventilation, defined as Han
grade III or IV, was observed in 46 patients

(19.9%), while 185 patients (80.1%) had no
difficulty with mask ventilation (Table III).

Table I1I: Frequency of Difficult Face Mask Ventilation (n = 231)

Mask Ventilation Frequency Percentage
Difficult 46 19.9%
Not Difficult 185 80.1%

On  stratification analysis, increased neck
circumference (>43 cm) showed a statistically
significant association with difficult intubation (p
= 0.021) and difficult face mask ventilation (p =
0.008). Body mass index >40 kg/m? was also
significantly associated with difficult intubation (p
= 0.034). No statistically significant association
was observed between difficult airway and age or

ASA status (p > 0.05).

DISCUSSION

Airway management in obese patients remains a
significant challenge for anesthesiologists due to
anatomical ~and  physiological  alterations
associated with increased body mass index. In the
present study, the frequency of difficult intubation
was found to be 6.1%, while difficult face mask
ventilation occurred in 19.9% of patients
undergoing bariatric surgery. These findings are
consistent with contemporary literature reporting
a difficult intubation rate between 4% and 8% in
obese surgical populations (11). A recent
multicenter observational study demonstrated
that obesity alone is not an independent predictor
of difficult intubation; rather, specific anatomical
parameters such as neck circumference and
limited airway mobility play a more decisive role
(12). This observation aligns with our findings,
where increased neck circumference showed a
statistically significant association with both
difficult intubation and difficult mask ventilation.
Similarly, a 2021 prospective study evaluating
airway outcomes in bariatric patients reported a
difficult intubation rate of approximately 5-7%,
closely comparable to our results (13). The slight

variation across studies may be attributed to
differences in operator experience, airway
assessment methods, and patient characteristics.
Difficult mask ventilation was observed in 19.9%
of patients in our study. This frequency falls
within the range reported in recent literature,
where difficult mask ventilation in obese
individuals varies between 15% and 25% (14).
The increased soft tissue mass in the pharyngeal
region, reduced chest wall compliance, and
decreased functional residual capacity contribute
significantly to ventilation difficulty (15). Neck
circumference emerged as the strongest predictor
of airway difficulty in the present study. Recent
evidence suggests that a neck circumference
greater than 40-43 cm is strongly correlated with
difficult laryngoscopy and mask ventilation (16).
Increased neck adiposity may reduce pharyngeal
space and impair optimal positioning during
laryngoscopy, thereby increasing airway difficulty
(17). Although BMI >40 kg/m? showed a
significant association with difficult intubation in
our study, several contemporary analyses
emphasize that BMI alone has limited predictive
value when not combined with other airway
parameters (18). Therefore, comprehensive airway
assessment remains essential rather than relying
solely on BMI. Interestingly, age and ASA status
did not show significant association with difficult
airway in our population. Similar findings have
been reported in recent cohort studies where
anatomical ~ measurements  were  stronger
predictors than demographic variables (19). This
reinforces the importance of targeted airway
evaluation in bariatric patients. With the global
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rise in obesity and increasing numbers of bariatric
surgeries, anesthesiologists must remain vigilant
regarding airway risks (20). The use of advanced
airway tools such as video laryngoscopy has been
shown to improve glottic visualization and reduce
intubation difficulty in obese patients (21). Early
preparation, optimal  positioning  (ramped
position), and availability of experienced
personnel are critical strategies to enhance patient
safety (22).

The present study contributes local data regarding
the frequency of difficult intubation and mask
ventilation in bariatric patients. Given the limited
regional literature, these findings provide valuable
insight for anesthetic planning and risk
stratification in our population.

LIMITATIONS

This study was conducted at a single tertiary care
center, which may limit the generalizability of the
findings to other institutions or populations. The
use of direct laryngoscopy alone without routine
video laryngoscopy may have influenced the
assessment of difficult intubation. Additionally,
operator experience was not stratified, which
could have affected airway difficulty outcomes.
Further multicenter studies with larger and more
diverse populations are recommended to validate
these findings and to explore additional predictive
factors for difficult airway in bariatric patients.

CONCLUSION

The present study demonstrates that difficult
intubation and difficult face mask ventilation are
relatively common in patients undergoing
bariatric surgery, with frequencies of 6.1% and
19.9%, respectively. Increased neck circumference
and higher body mass index were significantly
associated with airway difficulty, highlighting the
importance of thorough preoperative airway
assessment in this population. Early identification
of highrisk patients, appropriate patient
positioning, and preparation of advanced airway
equipment can significantly reduce perioperative
airway-related complications. A structured and
systematic airway evaluation should be considered
mandatory in bariatric patients to enhance patient
safety and improve anesthetic outcomes.
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