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ABSTRACT

Proper airway management begins by determining the best airway strategy for the patient. The primary goal of airway management is to
deliver adequate ventilation and oxygenation to prevent the progression to cardiopulmonary arrest. Effective and timely airway management
is also essential to successful cardiopulmonary resuscitation. Given the lack of consensus and the evolving landscape of perioperative care for
obese patients, this review article aims to investigate the ease of mask ventilation in obese patients. It is of paramount importance due to the
unique anatomical and physiological challenges posed by obesity. This review article provides an understanding of the nasopharyngeal airway,
oropharyngeal airway, and various mask ventilation approaches performed for these airway adjuncts for obese patients. Noninvasive methods
should be prioritized for airway maintenance unless invasive management is needed. This precise review aimed to ensure that the body can
overcome an intrinsic positive end-expiratory pressure threshold necessary to start breathing and raise lung compliance through noninvasive
ventilation. Evidence shows that nasopharyngeal airway length is related to height, not sex. Nasopharyngeal airway insertion causes a stronger
response than oropharyngeal insertion. The oropharyngeal airway helps with tongue-related obstructions, especially when lying supine. The
C-E technique is generally more effective and comfortable than the V-E technique. For unconscious, obese, apneic adults, the modified V-E
technique is more effective than the C-E technique, but the V-E technique can often succeed where the C-E technique fails. The main objective

is to ensure a comparative review of various airway devices in aiding ventilation without intubation.
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INTRODUCTION

Obesity, defined as abody massindex (BMI) of 30 kg/m? or greater, is
aglobal health concern, leading to increased morbidity and mortality
rates. The implications of obesity extend beyond its association with
chronic conditions such as heart disease, stroke, diabetes, and cancer;
it also hampers the delivery of anesthesia during interventions.
The choice of airway management devices for obese patients who
are undergoing surgical interventions holds paramountimportance
due to the unique anatomical and physiological challenges posed
by obesity. Effective airway management is critical for ensuring
adequate ventilation and oxygenation throughout the perioperative
period, thereby minimizing the risk of complications such as
hypoxemia and respiratory compromise, which can progress to
cardiopulmonary events?

Two terms broadly used in airway support are preoxygenation
and apneic oxygenation. Preoxygenation refers to filling the lung
with 100% oxygen, which avoids hypoxia during the time of airway
manipulation. The second term refers to the delivery of oxygen in the
absence of significant tidal volume, which can occur during an attempt
atairway management or during procedures on the airway. Whereas
preoxygenation and apneic oxygenation are often thought of as
distinct entities, a tight seal mask is needed for both. Nasopharyngeal
and oropharyngeal airway devices, along with mask ventilation
techniques, represent the most commonly utilized options for airway
management during anesthesia induction and maintenance.

METHODS

This review presents information compiled from multiple
search engines such as Google, Google Scholar, Scopus, Web
of Science, and PubMed. The original search terms used were
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"nasopharyngeal airway” and "oropharyngeal airway.” In the
original search, the accessible results were almost 47,100. Then
the search was filtered using terms such as "mask ventilation
techniques,” "difficult airway,” and "obesity,” and the number
was reduced to 940. The articles analyzed are depicted in
Figure 1. Expert opinions, survey-based studies, and reviews
were considered, but unpublished papers, abstracts, and general
subjects were excluded. The emphasis was on publications that
discussed management, strategies, and clinical significance. The
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Fig. 1: PRISMA 2020, flowchart shows inclusions, exclusions, and the
relevance

information was included regardless of language, geographical
region, ethnicity, religion, or social bias. References from selected
articles were cross-checked for relevant citations, yielding
20 relevant publications.

Review of Previous Literature
Nasopharyngeal Airway

A nasopharyngeal airway is a simple device that can be inserted
into the supraglottic airway to provide an open passage easily.
As suggested by the 2010 American Heart Association (AHA)
Guidelines used for Cardiopulmonary Resuscitation and Emergency
Cardiovascular Care, during emergency resuscitation, supraglottic
airway devices rather than tracheal intubation are the preferred
choice. A nasopharyngeal airway is a type of supraglottic airway
device often used in an emergency situation.®

A nasopharyngeal airway, also known as a "nasal trumpet,” is a
hollow tube made of plastic or soft rubber that is designed toimprove
and enhance oxygenation and ventilation when bag-valve-mask
ventilation fails. The nasopharyngeal airway passes down the nose
into the posterior part of the pharynx, displacing the tongue and
soft palate posteriorly, thus opening up the airway. Nasopharyngeal
airways generally do not cause a gag reflex and are thus better
tolerated than oropharyngeal airways in patients retaining the gag
reflex. They are also indicated when mouth access is constrained due
to trismus or angioedema. Nasopharyngeal airways, however, are
only used as temporary aids to ventilation and oxygenation, mostly
awaiting intubation or until the patient’s condition improves enough
to breathe on his own. However, they can be used in maintaining a
patent airway, particularly in emergencies.*

The correct size of the nasopharyngeal airway is important
to ensure maximal airway patency with the fewest possible
complications. In adults, the length of nasopharyngeal airways
varies from 6 to 9 cm. Smaller adults should use a 6-7 cm
nasopharyngeal airway, while those of medium build should
use a 7-8 cm nasopharyngeal airway, and an 8-9 ¢cm should be
used by larger adults.® Another way to estimate the correct size
of the nasopharyngeal airway is by using an ear lobe or tragus
technique, whereby the nasopharyngeal airway with the beveled
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tip is placed toward the ear lobe with the other end at the nasal
tip; the correct size to be used should just reach the ear lobe.®
Pediatric nasopharyngeal airway sizing can also be determined
using a Broselow tape, which is a color-coded measuring tape
that categorizes a child into one of eight color zones based on
height. When estimating the size of airway equipment in pediatric
surgery, the Broselow Pediatric Emergency Tape can be a useful tool.
However, it should always be used with caution and confirmed by
other clinical assessments due to its possible limits.’

This tape also provides additional guidelines for selecting the
appropriate sizes for other airway equipment and medications
used during resuscitation.” Preinsertion, two ideal steps need
to be taken: ensuring the correct size nasopharyngeal airway is
selected and coating it with water-soluble lubricant or anesthetic
jelly. But sometimes it may be necessary for providers to insert the
nasopharyngeal airway without preparation in emergent situations.
Insert the nasopharyngeal airway into the horizontal and most
patent nostril with the concave side facing downwards so as to
facilitate smooth passage into the posterior part of the pharynx. If
there is some resistance encountered, the tube may be rotated to
ensure a snug fit. Direct the tube posteriorly toward the occiput
along the floor of the nasal cavity to prevent cephalad positioning.”®

After insertion, examine the oral cavity at least to note the
size of the inserted nasopharyngeal airway; if the tube juts out
below the uvula, then it is oversized. Once the nasopharyngeal
airway has been put in place, a more secure airway, like the
endotracheal or nasotracheal tube, may be inserted, especially
when indicated.® Another technique for measuring the size of a
nasopharyngeal airway in an adultinvolves the mandible technique.
The nasopharyngeal airway is inserted into the introitus and aligned
with the mandibular angle: if it extends beyond the mandible, it
is too long; if it falls short, it is too short. The estimation of the size
of a nasopharyngeal airway in a pediatric patient is slightly more
difficult than in an adult.®

The pressure response to nasopharyngeal airway insertion
should be noted as a known complication, together with insertion
failure, epistaxis from turbinate avulsion, mucosal tears, or
laryngospasm, which may occur due to submucosal tunneling,
pressure sores, or when the nasopharyngeal airway is too long or
an inappropriate size. Nasal airway obstruction, coagulopathies,
and nasal fractures, which would increase the risk of cerebrospinal
fluid rhinorrhea and epistaxis from a skull base fracture, and adenoid
hypertrophy in children, represent relative contraindications to
the use of nasopharyngeal airways. A nasopharyngeal airway can
prevent the obstruction of airways caused by the tongue, decreasing
the resistance to airflow and hence facilitating spontaneous
breathing. It might also minimize the injury to nasal mucosa from
repeated suctioning, especially in thick-sputum patients.?

Oropharyngeal Airway
An oropharyngeal airway, also known as an oral airway, is used
to safeguard and keep open the airway by blocking the tongue
from obstructing the epiglottis, which may prevent an individual
from breathing. When a person’s jaw muscles relax, the tongue
can obstruct the airway, which can lead to loss of consciousness.
Oropharyngeal airways vary in sizes ranging from 40 to 110 mm.
When evaluating the appropriate oropharyngeal airway size
needed for a patient, anatomical landmarks should align with the
oropharyngeal airway parts for proper placement of the device.’
An oropharyngeal airway can bypass an airway obstruction
by reducing obstruction due to tongue fall, especially in supine
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patients when the tongue falls back over the posterior pharynx.
Therefore, an oropharyngeal airway can potentially make bag-and-
mask ventilation more successful, thus enhancing the efficiency of
cardiopulmonary resuscitation.

Various techniques for an oropharyngeal airway insertion are:

Technique number 1: After opening the patient’s mouth
wide, place the airway into the mouth by pushing the tongue
down or by using a tongue depressor before inserting the tip
caudally over it.

Technique number 2: After opening the patient’s mouth wide,
insert the airway into the mouth, pointing cephalad, and turn 180°
to advance it to the posterior part of the oropharynx. This procedure
may cause injury to the oral cavity’s hard and soft palates.

Technique number 3: After opening the patient’s mouth wide,
place the airway into the corner of the mouth and turn 90° to
progress it to the posterior part of the oropharynx. The presence
ofacoughindicates an intact gag reflex. Hence, an oropharyngeal
airway is avoided in a conscious patient with an intact gag reflex.
The oropharyngeal airway is also contraindicated in patients
with multiple facial fractures, active oral and nasal bleeds, as well
as foreign bodies blocking the airway. Complications include
aspiration, which may occur due to vomiting. It can worsen airway
obstructionifanincorrectly sized airway is utilized. Laryngospasm
can also be caused by an abnormally large airway. Finally,
oropharyngeal airway insertion can cause damage to dentition
and the oropharynx.® An upper airway obstruction might hinder
resuscitation efforts by limiting oxygenation and breathing. An
oropharyngeal airway can bypass obstructions in oral structures,
potentially leading to tonsillar hypertrophy. It can ease tongue
obstruction, especially in supine patients when the tongue tends
to rest on the posterior pharynx. An oropharyngeal airway can
improve the efficiency of bag-mask breathing and cardiopulmonary
resuscitation. '

Face Mask Technique

Upper airway obstruction can hinder efficient resuscitation by
blocking adequate oxygenation.? There are several methods for
proper hand positioning during facemask ventilation. These include
the one-handed C-E technique, the two-handed C-E technique,
and another method also known as the V-E technique. The two-
handed C-E technique is the sole approach endorsed by the AHA
inits Basic Life Supportand Advanced Cardiac Life Support courses
and is also referenced in most anesthesia textbooks. However, some
practitioners prefer the alternative V-E technique. Traditionally,
ventilation using a mask is taught with the one-handed C-E
technique. If this method proves ineffective, a two-handed
approach is recommended, as it offers a more stable and efficient
mask-to-face seal and produces higher tidal volumes.

Various techniques that help in predicting difficult intubation
have been established, including the Wilson risk sum score, which
includes the interincisor gap and the Slux (mandibular subluxation).
C-Eand V-E are the two most widely used two-handed methods. The
C-E technique involves positioning the thumbs and index fingers to
forma“C” shape on either side of the face mask, with the remaining
fingers lifting the mandible to form an “E” shape. In comparison,
the V-E technique positions the thumbs and thenar eminences on
both sides of the mask, with the second to fifth digits elevating
the jaw upward to form an “E” shape. These techniques are the last
resort before surgical intervention in cases of difficult intubation.
Itis unclear whether both techniques are used in practice or if one
is favored over the other.2™3
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It's crucial to differentiate between difficult intubation and
difficult ventilation. When intubation is challenging, ensuring
effective bag-mask ventilation becomes essential, especially if the
patient is already paralyzed or unable to breathe independently.
This technique involves using a mask connected to a self-inflating
bag with an oxygen supply. In cases involving obese patients or
those where achieving a proper seal is challenging, two-person
ventilation is often necessary. Promptly calling for assistance is
critical when a difficult airway is encountered. In situations where
an unexpectedly difficult airway occurs, bag-mask ventilation can
provide sufficient oxygenation until the necessary equipment
is available or more experienced personnel arrive to perform
intubation 1416

Framework for Difficult Mask Ventilation
Decreased Distal Compliance

Difficult mask ventilation arises from decreased lung and chest
wall compliance, which raises distal pressure and reduces
the driving pressure gradient. Contributing factors include
insufficient anesthesia or paralysis, large body size, restrictive
lung disorders such as chronic kyphoscoliosis or Acute Respiratory
Distress Syndrome (ARDS), intra-abdominal hypertension,
tension pneumothorax, and external compression (such as from
orthotics).Y

Inadequate Seal during the Mask Patient Interface

Gas preferentially flows through low-resistance pathways. A poor
mask-patient seal allows positive-pressure breaths to escape, while
higher airway resistance increases the likelihood of gas flowing
through alternative routes, such as the esophagus. Inappropriate
mask size, shape, or positioning, facial hair, edentulous oral cavity,
micrognathia, foreign objects such as nasogastric tubes, and
maxillary and mandibular deformities are factors responsible for
a poor seal ’

Increase in Airway Resistance

An increase in airway resistance is usually caused by various
supraglottic and infraglottic factors. Positioning maneuvers
like the sniffing position and chin lift can alleviate upper-airway
obstruction. Jaw thrust, which pushes the mandible forward,
enlarges the retropalatal and retrolingual spaces by dragging
the tongue forward, though its effectiveness is reduced in obese
patients. The reverse Trendelenburg position helps by using gravity
to lower the diaphragm and trachea and reduces the collapsibility
of the pharyngeal tube®?° Airway techniques, literature review,
and author inferences are shown in Table 1.

SUMMARY

Despite improvements in intubation technology, difficult airways
remain a challenge. Mastery of mask ventilation is essential for
clinicians, as itis a life-saving skill. Utilizing a structured, algorithmic
approach to mask ventilation is crucial for ensuring adequate
oxygenation and maintaining patient vitality. This review offers
a systematic strategy for enhancing mask ventilation, drawing
from an extensive analysis of current literature and theories on
difficult airways. Incorporating this algorithm into difficult-airway
guidelines, training programs, and emergency checklists could
potentially reduce morbidity and mortality associated with
ventilation failure. The limitations of this present review were that
only difficult ventilation techniques were discussed, and we did
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Table 1: Airway techniques and literature review with interpretation

Nasopharyngeal 1.Atanelov etal.

Noninvasive methods should be prioritized to maintain airway patency unless there are clear
indications for invasive airway management

Evidence indicates that nasopharyngeal airway length correlates with height, not sex. Average-

height females generally require a size 6 nasopharyngeal airway, while males need a size 7

airway
2.Roberts et al.
Oropharyngeal 1.Tong and Smith
airway insertion

2. Castro and Freeman

Mask ventilation 1. Althunayyan et al.
techniques

2. Feietal

Nasopharyngeal airway insertion triggers a stronger pressor response than oropharyngeal airway

Oropharyngeal airway can relieve tongue-related obstructions, particularly in the supine position

The C-E technique seems to outperform the V-E technique in both the effectiveness of breath
delivery and overall comfort

For unconscious obese apneic adults, the modified V-E technique is more effective than the C-E

technique. The V-E technique can often successfully ventilate patients who fail with the C-E technique

not compare real cases like randomized controlled trials. The scope
of future review or meta-analysis has to be done in a large group
of populations, including pregnancy, overweight, and even facial
injury/malformations.

CONCLUSION

The number of obese individuals has increased overall, requiring
surgery/airway manipulation in various situations, necessitating
a deeper knowledge of the unique issues that obesity presents
for difficult airway ventilation. Obese patients have unique lung
physiology and mechanics, frequent respiratory comorbidities,
and a higher risk of postoperative pulmonary problems. Careful
utilization of oxygen concentrations is advised to prevent airway
compromise. Focused preoperative assessment in predicting
difficulty will help in choosing the best technique and devices
aimed at reducing complications. Further meta-analysis is required
to determine the optimal improvement outcomes and reduce
preoperative ventilation problems in obese surgical patients.
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