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ABSTRACT 
 

Title 

 

Customised versus fixed sized pillow for tracheal intubation by using Macintosh 

laryngoscopy - A randomised single blinded comparative study. 

 
 

Background and objectives 

 

Securing an airway is one of the most important part of any patient undergoing a 

surgical procedure. Several studies have been established that state the importance 

of proper positioning of head and neck for laryngoscopy and tracheal intubation. 

Best laryngeal views are obtained when oro-pharyngo-laryngeal axes come in a 

straight line. This linear axis is formed when the patient’s head and neck are placed 

in “sniffing position”. Since years it is most commonly advocated for tracheal 

intubation but even then, many practitioners still find difficulty in intubation. 

This problem is primarily caused by a wide range of assessment procedures and 

airway definitions, which results in subjective discrepancies in airway type and 

difficulty prediction. Our study was aimed at comparing the use of fixed height 

pillow versus a customized pillow height for head elevation, to know the time 

taken for intubation and glottic view. 

 

 
Materials and Methods 

 
After obtaining consent from the institute of ethical committee, 160 patients were 

enrolled in this study. Patients were then randomly categorised into two groups, one 
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receiving pillow of height 4cm (FP) and another receiving the same pillow with 

additional layer of folded sheets, if required, so as to align external auditory meatus 

(EAM) to sternal notch (CP) horizontally 26. The primary end point was the Cormack- 

Lehane (CL) grade of glottic view and the secondary end points were time required 

for tracheal intubation, number of attempts and use of assistance. 

They were compared using independent t- test and chi- 

 
square test as applicable. 

 

 

 
Results 

 
The C-L grade in both the groups was observed to be statistically insignificant, (p value 

 
<0.05). The mean time taken was found to be more in the group CP (13.37secs vs 

16.59secs) than group FP irrespective of the C-L grade and Modified Mallampati score. 

 

 
Conclusion 

 
Our study concluded that head elevation by customising the height of pillow as compared 

to the standard height of 4cm, does not show any clinically significant improvement in the 

Cormack-Lehane grade and overall duration of laryngoscopy and intubation. 

 

 
Keywords: Pillow, Laryngoscopy, Head, elevation 
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Neutral position Sniffing position 

INTRODUCTION 

 
Securing an airway forms a key skill in an anesthesiologists’ repertoire during 

general anaesthesia or in emergency resuscitations. For that, optimum positioning of the 

head and neck is of utmost importance. The sniffing position is widely accepted as the 

standard position for direct laryngoscopy and tracheal intubation.1 It consists of neck 

flexion of approximately 150 and atlantooccipital joint extension of approximately 350. 

Neck flexion is achieved by the elevation of the head which aligns the laryngeal axis and 

the pharyngeal axis. Extension at the atlantooccipital joint brings the visual axis of the 

mouth into better alignment with those of the larynx and pharynx.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
The most valid explanation for this position is the “The three axis alignment theory”, 

were as newer theories have yet to find widespread recognition. The neck flexion is 

achieved by elevating the head using a pillow. No advantage of the “sniff” position over 
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simple head extension was found in one study 3, except in presence of obesity or limited 

head extension. Thus, proper positioning of a patient before direct laryngoscopy is a key 

step. 

 
 

Horizontal alignment of the sternal notch and the external auditory meatus 

[EAM] has been used as a marker for appropriate positioning in terms of head elevation. 

This is known as ‘Ramping’ or Head elevated laryngoscopy position [HELP], coined by 

Levitan 4. Many objective clinical reports support placing the obese patients in a ramped 

position prior to induction of anaesthesia. This position yields outstanding outcomes in 

obese patients, but more research is needed to determine why these secondary markers 

are related to changes in airway structure with different head and neck positions. Are 

these markers also applicable to non-obese patients? 

 
 

Anaesthesiology being a key branch of medicine for the study of airway, for the 

purpose of securing ; it becomes imperative for an anaesthesiologist to be well versed 

with changes in upper airway configurations with different head and neck positions. 

 
 

When caring for an airway of non-obese patients, the concept of aligning the three 

airway axes in preparation for intubation has been taught at anaesthesia teaching 

colleges. Even after advocating the “sniffing position”, some anaesthesia care givers still 

encounter unanticipated difficult airway issues intraoperatively. In such cases of difficult 

laryngoscopy, application of external laryngeal pressure, changing of laryngoscope blade 

and use of bougie are equally important 5. 
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Since the development of the “three axis alignment” theory, other studies have 

provided little objective evidence for the sniffing position being optimal for direct 

laryngoscopy. There were few observations made that questioned the validity of the 

sniffing position in a series of papers 6 – 8 but more studies are needed to establish a 

new conceptual framework to understand the mechanisms of laryngoscopy. 

 
 

Lastly, a good glottic view minimizes the rate of tracheal injury, duration of the 

procedure, repeated attempts at laryngoscopy and ultimately overall rate of trauma and 

further complications. Good positioning will also facilitate all methods of airway 

management. 

 
 

Therefore, this study was designed to compare the use of a fixed height pillow 

versus a customized pillow (for horizontal alignment of EAM and sternum) for tracheal 

intubation in terms of glottic view and time taken for intubation. 
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AIMS AND OBJECTIVES 

 

 

To compare the use of a fixed sized pillow versus a customized pillow for head elevation, 

in terms of glottic view and time required for tracheal intubation. 

PRIMARY OUTCOME: 

 

• Cormack- Lehane grade(C-L) of glottic view 

 

SECONDARY OUTCOME: 

 

• Time required for tracheal intubation 

 

• Number of attempts 

 

• Assistance in the form of stylet/bougie/external laryngeal manipulation [ELM] 

 

• Any change of pillow needed to facilitate successful intubation 
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REVIEW OF LITERATURE 

 
HISTORICAL REVIEW 

 
“History, although sometimes made up of the few acts of the great, is more often shaped 

by the many acts of the small” 

- Mark Yost 

 

 

 

Alfred Kirsten 9 disclosed direct viewing of the vocal cords for the first time in Germany. 

One of his colleagues inadvertently slipped an endoscope intended for a patient's 

oesophagus into the trachea instead. This occurrence inspired Kirstein to create autoscope. 

These adjustments resulted in a significant improvement in larynx visualisation and a 

decrease in the negative effects of direct laryngoscopy. By combining a proximal electrical 

light and a proximate optical light source or two thicker rounded metal blades the epiglottis 

could be elevated, and vocal cords could be seen. 10,11 

 

Later, Kirstein came to be known as the pioneer of direct laryngoscopy. 

 

His basic devices and techniques are widely accepted in the practice of modern 

anesthesiology. He fully appreciated the importance of rotation at the atlantooccipital 

articulation and was almost certainly the first to describe what is now termed the “sniffing 

the morning air” position for intubation. 
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Fig 1: Kirstein performing direct laryngoscopy. 

 

 
Chevalier Jackson, a laryngology professor at Jefferson Medical College, 

Philadelphia was the first to describe the combination of direct vision of the 

larynx and the successful transit of an endotracheal tube. He was able to create 

a laryngoscope blade with a distal light source, as opposed to the proximal light 

source utilised by Kirstein.12 He popularized systematic laryngoscopy in 1913 by 

recognising that the laryngeal, pharyngeal, and oral axes are required for a 

comprehensive view of the larynx and intubation. His findings were reported in a 

paper titled 'The Technique of Inserting Endotracheal Insufflation Tubes' 13. 

 

The fortuitous exposure of a large number of patients with difficult 

airways to Magill 14 at the Queens Hospital after World War 1was instrumental 

in refining his tracheal intubation techniques. It was not until 1936 that Magill 
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formally described his preferred intubating position. The head is slightly stretched 

on the atlas, so the mandible is at about right angles to the operating table. When a 

person in the regular erect posture wants to smell the air, he throws his chin slightly 

upwards, leaving the natural air path from nose to glottis as open as possible. 

 
 

Despite the work done by Magill, there remained a difference of 

opinion amongst anaesthesiologists regarding optimal positioning for laryngoscopy and 

tracheal intubation. In 1944, Bannister and Macbeth 15 studied direct laryngoscopy 

positioning by alignment of the three axes when the head was placed in a number of 

positions. These positions included: 

 
 

• Neutral position without a pillow 

 

• Head elevated on a pillow 

 

• Hyperextended backwards on a pillow 

 

• Rose’s position, a supine position with the head over the 

table edge in full extension. 

 

 

 

They determined that if the head was lifted and the upper cervical spine was 

extended, the endoscopist would have the optimal intubating conditions using a 

straight laryngoscope. They pointed out that hyperextension is advantageous when 

viewing the whole glottis. However, the anaesthesiologist just has to see a portion of the 

glottis to introduce a flexible tube and, therefore a position with less head extension 
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is adequate for this purpose. Though, these authors did not name it, there is a 

similarity to the sniffing position that is used today. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig 2: From Bannister and Macbeth a) Neutral or lying flat position b) Position 

based on Chevalier Jackson work. 

 

 

In a prospective randomised cross-over design trial, Adnet et al.3 

assessed the possible superiority of the sniffing posture over basic head extension for 

glottic view in 2001. The study included 456 patients who were undergoing elective 

surgery while under general anaesthetic. The treatment includes two non-paralyzed 

laryngoscopies, the first of which was used for topical glottic anaesthetic (L1). Intubation 

of the trachea was performed during the second direct laryngoscopy (L2). 
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The head position was randomised as follows: group A was in the 

sniffing position during the first laryngoscopy and the extension position during the 

second, while group B was in the extension position during the first and sniffing 

position during the second. The Cormack scale was used to assess glottic exposure. 

The incidence of difficult laryngoscopy (CL grade 3 or 4) was 11.4 percent in the 

sniffing position and 10.7 percent in the simple extension position (P = NS). The 

distribution of Cormack grades was the same in both groups. 

 
 

J. Schmitt et al.16 in 2002, conducted a prospective case 

series study on 21 patients scheduled for general anaesthesia, all of whom presented 

with C-L grade Ш view during direct laryngoscopy in sniffing postion. The aim of 

the study was to determine the effect of increased neck flexion beyond the “ 

sniffing position” on the exposure of glottic structures. He found out that external 

laryngeal pressure and application of head and neck elevation improved the 

laryngoscopic view in 19 of 21 patients to C-L grade Πb (p = 0.001, Wilcoxon 

signed rank test). 

In 6 patients, this maneuver improved glottic view in such a manner that parts of 

the vocal cords were also visible. He concluded that in cases of difficult direct 

laryngoscopy, head and neck elevation should be practised routinely to achieve 

better laryngeal view and intubation performance. 
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M.Levitan et al. 17 in 2003 performed an similar observational study 

on 7 fresh human cadavers to study the influence of increasing head elevation 

and neck flexion on the quality of laryngeal view during laryngoscopy. The 

glottic view was recorded with video laryngoscopy , graded using the POGO 

score and the laryngoscopy angle measurement was also done . Direct 

laryngoscopy was initiated on the cadaver with the head lying flat along with 

atlanto-occipital extension. The head was then elevated progressively as much 

as possible, increasing the neck flexion and the laryngoscopy angle. He 

reported that mean POGO scores significantly increased from 31% in flat 

position to 64% in mid-position to 87% in HELP position. 

 
 

Takenaka et al. 18 in 2007 conducted radiological examinations 

on thirty volunteers with normal cervical spines in lateral view and compared 

with three positions: neutral position, simple head extension and the sniffing 

position using a pillow of height 7cm. The aim of the study was to determine 

the occipital-atlanto-axial extension, a crucial factor in achieving a good 

glottic view, in the above mentioned three positions. Two radiologists who 

were blinded to the study analyzed the radiographs. Mean angles of the 

OAA extension in simple head extension and sniffing positions were 20.4° 

± 5.1° and 24.2°± 5.6°, respectively (P < 0.01). The sniffing position provided 

greater OAA extension compared with simple head extension. 



11  

 

Lee et al. 19conducted a prospective randomized comparative study 

in 40 patients undergoing elective surgery under general anaesthesia. The aim of 

of the study was to objectively evaluate the effect of 25̊ back up position on glottic 

imaging and POGO score compared with supine position. The patients were divided 

into two groups at random. A rigid 0° endoscope was used to acquire laryngeal images. 

laryngoscopies were performed with the patient lying first in the supine position and 

subsequently in the 25° back-up position, views were recorded for each patient in 

Group A (n = 20). Patients in Group B (n = 20) had their laryngeal views taken while 

in the 25° back-up position and afterwards in the flat supine position. The photos were 

rated using the percentage of glottic opening (POGO) score by an anesthesiologist who 

was blind to the position. The mean POGO scores jumped from 42.2 percent in the 

supine position to 66.8% in the 25° back-up posture, according to this study. 

 
 

Prakash et al. 20 in 2011 did a comparative randomised evaluation in 546 

anaesthetised patients between sniffing position and simple head extension for 

laryngoscopic view and Intubation Difficulty. Other variables like difficult mask 

ventilation, number of attempts, change of operator, use of external laryngeal manuever , 

repositioning of the patient were also recorded. The incidence of DMV was 6.9% and 

5.9% in sniffing and simple head extension respectively, p value = 0.632. the C-L 

Grade was comparable between both the groups P = 0.144. Intubation difficulty was 

assessed by the Intubation Difficult Scale as described by Adnet et al, a qualitative scale 

based on seven variables. The median (25th–75th percentile) was 0 (0–2) in the sniffing 
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group and 1 (0–2) in the simple extension group (P = 0.002). They concluded that 

sniffing position is superior to simple head extension with regard to ease of intubation. 

 
 

Greenland et al. 21 performed MRI study on the airways of 42 healthy 

adult volunteers to provide evidence for sniffing position during laryngoscopy. In the 

preoperative assessment anatomical factors consistent with difficult airway was excluded. 

volunteers had MRI scans in four head and neck position: neutral position, the head 

extended position, the head lift position, and the sniffing position. The airway passage 

was Divided into two curves- primary (oro-pharyngeal curve) and secondary (pharyngo- 

glotto-tracheal curve). Alpha angle, the angle between the tangent to the point of inflection 

(where the two curves meet) and the horizontal plane using the neutral position as the 

control was calculated in each position. He concluded that sniffing and head lift positions 

caused a significant reduction in α- angle ( P = <0.0001) due to an anticlockwise rotation 

of the tangent to the point of inflection. The authors of this study have attempted to provide 

a better understanding of the changes in the airway configuration associated with different 

head and neck positions. 

 
 

Sinha et al. 22 conducted an observational study on 50 patients posted for 

elective surgery requiring general anaesthesia to determine the optimal pillow height for the 

best laryngoscopic view. Patients with anticipated difficult airway were excluded from the 

study. The assessment of glottic view was done at neutral position and with non-compressible 

pillows of height 4.5 cm, 9 cm, and 13.5 cm. 
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The images were then simultaneously captured with a flexible fiberoptic bronchoscope 

attached along the junction between the tongue and the flange of the Macintosh blade, 

and the glottic view was recorded by one anesthesiologist blinded to the study. The 

laryngeal view was noted based on the C-L grade and POGO score. He came to a 

conclusion that 4.5 cm height pillow offered a lower Cormack- Lehane grade (mean ± 

SD = 1.34 ± 0.52) and a higher POGO Score (mean ± SD = 93.60 ± 9.626) than 

compared to without pillow and pillow heights of 9 cm and 13.5 cm. 

 
 

Hafiizhoh et al. 23 conducted a study in 2014 to compare the glottic 

view between sniffing position and simple head extension. It a single blinded 

randomized Comparative study and included 378 patients requiring orotracheal 

intubation divided into two groups. During the initial laryngoscopy, Group A was 

placed in the sniffing posture, while Group B was placed in a simple head extension 

position. For the second laryngoscopy, the positions were switched. A non-compressible 

cushion of 7 cm height was placed beneath the patient's head to achieve the sniffing 

position. The patient's head was positioned flat in a basic head extension. The Cormack 

& Lehane scale was used to evaluate glottic vision. After the second laryngoscopy, 

intubation was conducted, and the success rate of the first attempt intubation was compared. 

 

The Cormack & Lehane scores improved in 109 (57.7%) patients, remained unchanged 

 

in 75 (39.7%), and worsened in 5 (4.8%) patients after switching to the 'Sniffing position.' 

Group A had 156 (83.5 percent) successful intubations on the first try (p 0.05), while 

Group B had 121. (64.0 percent). 
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Ju Hong et al.24 in 2015, conducted a prospective randomized 

controlled Study in 50 patients aged from 18-90 years. The Cormack Lehane 

grade was assessed in 25 patients after induction of anesthesia using a direct 

laryngoscope while the patient's head was elevated with a 4 cm pillow 

(4 cm group) and then an 8 cm pillow (8 cm group). The grades were examined 

in the reverse order in the other 25 cases, and tracheal intubation was performed. 

Assessment of success rate and anesthesiologist discomfort score was made. 

The glottic view and success rate of intubation was comparable between both 

the groups. When the patient's head was elevated 4 cm first and subsequently 

8 cm, the discomfort score during tracheal intubation was higher in the 8 cm group. 

 

 

Akhtar et al. 25 in 2017 conducted a study comparing the sniffing 

position and simple head extension in 500 patients needing endotracheal intubation 

in elective surgery. An incompressible head ring was inserted under the head of the 

sniffing group to raise its height by 7 cm above the neutral plane, followed by 

maximal head extension. There was no headrest under the head in the basic extension 

group, but maximum head extension was supplied at the time of laryngoscopy. Several 

aspects were noticed, including the anesthesiologist's ability to mask ventilate, 

laryngoscopic visualisation, intubation difficulty, and posture during laryngoscopy and 

tracheal intubation. The IDS score differed considerably between the sniffing and simple 

extension groups (P = 0.000), with the simple head extension group having more 

difficulties intubating. When compared to SP, patients with simple head extension 

required more lifting power, more external laryngeal manipulation, and more other 
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approaches to intubation. 

 

 

In 2017, Dhar et al. 26 conducted a randomized comparative study on 

119 patients of both sexes aged between 16 or more belonging to ASA physical 

status Ӏ to Ⅳ. The patients were randomly assigned to one of two groups: the FP 

Group which received a routinely used head ring of size 4 cm and the CP group 

(to achieve horizontal alignment of external auditory meatus and the sternal notch). C–

L Grade 3 views were more common in Group FP than in Group CP (28.33 percent vs. 

13.56 percent). The C–L grades and time necessary for intubation were both 

significantly lower in group CP in patients with modified Mallampati (MMP) Grade 3. 

Even though the C–L grades were similar, the time required for tracheal intubation was 

considerably shorter in group CP (P = 0.04). The authors concluded that in patients 

with higher MMP grades, customising a pillow for head elevation to horizontally align 

the EAM and the sternal notch improves glottic vision and intubating conditions. 
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ANATOMY OF THE AIRWAY 27,28,29 

 
The airway is divided into the upper airway, which 

extends from the nose to the glottis, and the lower airway, which includes the 

trachea, the bronchi, and the subdivisions of the bronchi. The airway also 

serves other important functions, such as olfaction, deglutition, and phonation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig No: 3 Anatomy of the Upper Respiratory Tract 
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NOSE 

The airway functionally begins at the nares and the mouth, where air first enters 

the body. It serves several functions: respiration, olfaction, humidification, 

filtration, and phonation. 

 
 

PHARYNX 

 
The pharynx, which is 12 to 15 cm long, stretches from the base of the skull to the 

level of the cricoid cartilage anteriorly and the inferior border of the sixth cervical 

vertebra posteriorly. It is further subdivided into the nasopharynx, oropharynx 

and the laryngopharynx. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig No 4: Parts of Pharynx 
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NASOPHARYNX 

 
The nasopharynx extends to the soft palate and is located posterior to the turbinates 

and nasal septum. The five channels that communicate with the nasopharynx are the 

two nasal choanae, the orifices of the two eustachian tubes, and the inferior exit to the 

oropharynx. The roof of the nasopharynx is formed by the sphenoid and occipital bones 

of the skull base. 

 
 

OROPHARYNX 

 
The oropharynx is largely a digestive organ that runs from behind the soft palate to the 

superior margin of the epiglottis. The posterior wall is made up of the prevertebral fascia 

and the bodies of the second and third cervical vertebrae. The paired tonsillar fossae are 

located on the lateral walls of the oropharynx. The palatine tonsils are located in these 

fossae, which are produced by the palatoglossal (anterior pillar) and palatopharyngeal folds. 

 
 

LARYNGOPHARYNX 

 
Between the fourth and sixth cervical vertebrae is the laryngopharynx (hypopharynx). 

It runs from the superior border of the epiglottis to the inferior border of the cricoid 

cartilage, where it connects to the oesophagus. There are two pyriform 

fossae, one on either side of the laryngeal entry. The fossa is limited on the medial side 

by the aryepiglottic fold and on the lateral side by thyroid cartilage and the thyrohyoid 

membrane. 
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TONGUE 

 
The tongue is a muscular organ in the floor of the mouth. It has an oral component and a 

pharyngeal component. 

 
 

The oral and pharyngeal sections are divided by a V-shaped sulcus called the sulcus 

terminalis. 

Oral part: It is placed in the floor of the mouth. The margins are free and in 

contact with gums and teeth. 

Pharyngeal part: Mucous membrane folds connect the posterior section of the tongue 

to the epiglottis. These are the median glossoepiglottic fold, the right and left 

glossoepiglottic folds, and the left and right glossoepiglottic folds. A pouch termed 

vallecula can be found on either side of the median fold. The vallecula is separated from 

the pyriform fossa by lateral folds. 

. 

LARYNX 

 
The larynx, which lies in the adult neck opposite the third through sixth cervical 

vertebrae, is situated at the crossroads between the food and air passages. It is 

made up of cartilages forming the skeletal framework, ligaments, membranes, 

and muscles. The inlet of the larynx is bounded anteriorly by the upper edge of the 

epiglottis, posteriorly by a fold of mucous membrane stretched between the two 

arytenoid cartilages, and laterally by the aryepiglottic folds. 

 
THE SKELETON OF THE LARYNX 

 
Consists of 3 paired and 3 unpaired cartilages: 
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Unpaired Paired 

 
Thyroid Arytenoid 

 

Cricoid Cuneiform 

 

Epiglottis Corniculate 

 

 

THYROID CARTILAGE 

 
The thyroid cartilage is the longest laryngeal cartilage and the largest structure 

in the larynx. In females, the sides join at an angle of approximately 120 degrees; 

In males, the angle is closer to 90 degrees. The thyroid notch lies in the midline 

at top of the fusion site of the two lamiae. On the inner side of this fusion line 

are attached the vestibular ligaments and below them, the vocal ligaments. 

 

 

CRICOID CARTILAGE 

 
The cricoid cartilage represents the anatomic lower limit of the larynx and helps 

support it. It is said to have signet-ring shape and represents the only complete 

cartilaginous ring in the airway. It also attaches to the thyroid cartilage by means 

of the cricothyroid membrane, a easily palpated landmark in adults. 

 
 

ARYTENOIDS 

 
The two light arytenoid cartilages are shaped like three-sided pyramids and 

they lie in the posterior aspect of the larynx. Its medial surface is flat and 
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covered with only a firm tight layer of mucoperichondruium. 

 

 

EPIGLOTTIS 

 
Epiglottis is shaped like leaf and is found between the larynx and the base of the 

tongue. It is made up of fibroelastic cartilage, does not ossify and maintains 

flexibility throughout life. The anterior surface is concave and this in combination 

with laryngeal elevation, aids in airway protection during deglutition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig No: 5 Anatomy of the vocal cords 

 

 

CUNEIFORM AND CORNICULATE CARTILAGES 

These two sets of paired fibroelastic cartilages are embedded in each aryepiglottic 

fold, which connect the epiglottis to the arytenoid cartilages. The corniculate and 

cuneiform cartilages reinforce and support the aryepiglottic folds and may help 

the arytenoid move. 
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FALSE AND TRUE VOCAL CORDS 

 
The fibro elastic membrane of the larynx and its upper area, the quadrangular 

membrane, are located beneath the laryngeal mucosa and extend in the aryepiglottic 

fold between the arytenoids and the epiglottis. The lower free border of the membrane 

is known as the vestibular ligament, and it generates vestibular folds or false cords. The 

cricovocal membrane is linked below to the upper border of the cricoid cartilage. 

 

 

 

BLOOD SUPPLY AND VENOUS DRAINAGE 

 
• Up to the vocal cords: superior laryngeal artery, a branch of superior thyroid artery. 

 

The superior laryngeal veins empty into superior thyroid vein. 

 

• The Inferior laryngeal artery, a branch of the inferior thyroid artery, runs beneath the 

vocal cords. The inferior thyroid vein flows into the inferior laryngeal vein. 

 
 

INNERVATION OF THE LARYNX 

 
The recurrent laryngeal nerves, as well as the internal and exterior branches of the 

superior laryngeal nerve, are the primary nerves of the larynx. The cricothyroid muscle 

is supplied by the superior laryngeal nerve's external branch. The recurrent laryngeal 

nerve supplies all other motor supplies to the muscles of the larynx. 
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AUTONOMIC INNERVATION OF PHARYNX 

 
The superior cervical ganglion's laryngopharyngeal branches supply the carotid body and 

proceed to the sides of the pharynx, where they join the branches of the glossopharyngeal 

and vagus nerves to form the pharyngeal plexus. The pharyngeal plexus, which is formed 

by the branches of the glossopharyngeal, vagus, and sympathetic (from the superior cervical 

ganglia) nerves, provides nerve supply to the pharynx. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig No: 6 Innervation of larynx 
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PREOPERATIVE AIRWAY ASSESSMENT 

 
• Airway management skill is essential in every medical specialty. Maintaining a 

patent airway is essential for adequate oxygenation and ventilation and failure to do 

so, even for a brief period, can be life threatening.30 

• The American Society of anesthesiologist (ASA) defines the difficult airway (DA) 

 

as “the clinical situation in which a conventionally trained anesthesiologist experiences 

difficulty with mask ventilation, difficulty with tracheal intubation, or both”. 

• The difficult endotracheal intubation is defined as “proper insertion of tracheal tube 

with conventional laryngoscopy requiring more than three attempts or more than 

ten minutes. 31 – 33 

• A global assessment of airway should include the following: 

 

i. Patency of nares: look for masses inside nasal cavity (e.g. polyps) 

deviated nasal septum, etc. 

ii. In adults at least 2 finger breadths mouth opening between upper and 

lower incisors is desirable. 

iii. Teeth: Prominent upper incisors, or canines with or without overbite, 

can cause difficulty during the direct laryngoscopy or bag-mask 

ventilation by imposing a limitation on alignment of oral or 

pharyngeal axes, especially when associated with a large base of 

tongue. An edentulous state, on the other hand, can render axis 

alignment easier but hypopharyngeal obstruction by the tongue 

can occur. 

 

iv. Palate: A high arched palate may present difficulty 
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v. Prognathism: patient’s ability to protrude the lower jaw beyond 

the upper incisors. 

vi. Temporo-mandibular joint movement: It can be restricted ankylosis 

 

/Fibrosis, tumors, etc. 

 

vii. Measurement of submental space (Hyomental/thyromental length 

should ideally be > 6 cm). 

viii. Observation of patient’s neck: A short, thick neck is often 

associated with difficult intubation. Any masses in neck, extension 

of neck, neck mobility and ability to assume ‘sniffing’ position should be 

observed. 

 
 

TESTS FOR AIRWAY ASSESSMENT 

 

A. RELATIVE TO TONGUE/PHARYNGEAL SIZE 

 

1. MODIFIED MALLAMPATI TEST 

 
Mallampati test is the most employed bedside test for airway assessment. 

 

Mallampati and colleagues in 1985 and Samsoon and Young in 1987 reasoned that 

 

a large tongue could be identified on visual inspection of the open mouth. It indicates 

the amount of space within the oral cavity to accommodate the laryngoscope and 

endotracheal tube. The patient is seated in the neutral position and asked to open the 

mouth as wide as possible and tongue as far as possible without phonation. The 

observer’s eye should be at the level of patient’s mouth. The degree to which faucial 

pillars, uvula, soft palate and hard palate are visible is observed. the Mallampati 34 
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classification system uses three groups and the Samsoon system uses four 28,29. Both 

system suggests that as tongue size increases, fewer structures are visualized and 

laryngoscopy becomes more difficult. The Samsoon classification is as follows: 

Class I: Visualization of the soft palate, hard palate, fauces, uvula, anterior and 

the posterior pillars. 

Class II: Visualization of the hard palate, soft palate, fauces and base of the uvula. 

 

Class III: Visualization of the hard palate and soft palate. 

 

Class IV: Visualization of only the hard palate 

 

 

Class III and IV are associated with difficult intubation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig no: 7 Modified Mallampati Classification 
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2. ATLANTO OCCIPITAL JOINT (AO) EXTENSION 

 
It evaluates the possibility of achieving a sniffing or Magill position for intubation, 

which is defined as the alignment of the oral, pharyngeal, and laryngeal axis into 

an arbitrary straight line. The patient is requested to hold his head erect, facing 

directly ahead, and then to extend his head as far as possible, while the examiner 

calculates the angle crossed by the occlusal surface of his top teeth. Measuring 

can be done visually or more precisely with a goniometer. Any reduction in 

extension is denoted by a grade: 

Grade I: >35° 

 

Grade II: 22°-34° 

 

Grade III: 12°-21° 

 

Grade IV: < 12° 

 

Normal angle of extension is 35° or more 

 

 

3. MANDIBULAR SPACE 

 

THYROMENTAL (T-M) DISTANCE (PATIL’S TEST): 

 
It is defined as the distance from the mentum to the thyroid notch while the 

patient’s neck is fully extended 35,36. It helps in determining how well the laryngeal 

axis will align with the pharyngeal axis when the atlanto-occipital joint is  

extended. If the T-M distance is < 3 finger breadths or < 6 cm in adults, 

alignment of these two axes is difficult; 6-6.5 cm is less difficult, while > 6.5 cm 

is normal. 
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INTER-INCISOR DISTANCE: 

 
It is the distance between the upper central and lower central incisors, while the 

patient’s mouth is fully open. Normal is > 4 cm or more ; while < 3.8-4 cm predicts 

difficult airway. 

NECK CIRCUMFERENCE: 

 
It is measured (cm) at the level of cricoid cartilage. NC >42cm indicates difficult 

laryngoscopy. 

 
 

B. DIRECT LARYNGOSCOPY AND FIBREOPTIC BRONCHOSCOPY 

The effectiveness of direct laryngoscopy is determined by the best view of the vocal 

cords that may be obtained. The Cormack and Lehane grading system is the most 

typically used to determine the level of difficulty encountered during direct laryngoscopy 

and intubation. 

CORMACK AND LEHANE CLASSIFICATION 

 
Cormack and Lehane classification help in assessing the quality of glottic opening 

visualization during conventional laryngoscopy and intubation. It is also the measure of 

efficacy of direct laryngoscopy in terms of the best view of the larynx achieved. The 

Cormack and Lehane grading system 37, although originally designed to compare glottic 

views at direct laryngoscopy, provides useful comparison of the direct and indirect 

laryngoscopic views achieved. 



29  

Cormack and Lehane classification 

Grade I: full view of the glottis 

Grade II: partial view of glottis or the arytenoids 

Grade III: only epiglottis seen 

Grade IV: neither glottis nor epiglottis visible. 

 

Cook 38 (1999) has further subdivided Cormack and Lehane's Grade II and III as IIa, IIb, 

IIIa and IIIb where: 

 
 

IIa - visualization of the posterior part of the vocal cord 

 

IIb - visualization of arytenoids only 

 

IIIa - epiglottis liftable 

 

IIIb - epiglottis adherent or only tip visible. 

 

 

As per Cook 39, Grade I and IIa patients can be directly intubated, IIb and IIIa would require 

intubating aids like bougie, stylet, lightwand, while IIIb and IV cannot be intubated using 

conventional laryngoscope but would require alternative specialized techniques and equipments. 

 
 

PERCENTAGE OF GLOTTIC OPENING (POGO) 

 

The POGO score is the percentage of glottic opening seen as defined by the linear span 

from the anterior commisure to the interarytenoid notch. A complete view of the glottis 

from the anterior commisure to the interarytenoid notch is a 100 percent POGO score. 40 
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A POGO score of 0 indicates that the interarytenoid notch is not visible. The POGO 

score is a continuous numerical value that replaces CL grades 1 and 2. Unlike CL 

grading, POGO grade is not based on vocal cord visualisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig No:8 POGO Score 

 

 

When no portion of the glottis is seen (i:e ; epiglottis or tongue only views), the 

POGO score equals 0%. POGO scoring does not distinguish between these two 

situations. 
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METHODOLGY 

 
After obtaining the Institutional Ethical Committee approval, 160 ASA 

grade I, II and III patients in the age group of 16 - 65 years, scheduled for various 

elective surgeries at SDM College of Medical Sciences and Hospital, requiring general 

anaesthesia with endotracheal intubation were enrolled in this prospective study. All 

patients were explained regarding the study and written informed consent in their own 

vernacular language was taken. 

In this study, comparison between fixed sized pillow versus customized 

pillow was done to evaluate the glottic visualization and the time taken for tracheal 

intubation. 

Inclusion criteria: 

 
➢ Patients of either sex in age group 18 years - 65years. 

 

➢ ASA physical status 1, 2 and 3. 

 

➢ Elective cases requiring tracheal intubation. 

 

Exclusion criteria: 

 
➢ Pregnant women 

 

➢ Patient refusal 

 

➢ Height < 140 cm 

 

➢ Mouth opening < 3 cm 

 

➢ Any difficult airway [Ex: airway growth, obstruction, unstable 

cervical spine] 
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Methods of data collection: 

 
Material required: 

 

• Macintosh laryngoscope blades, sizes 3 and 4 

• Standard pillow of size 4 cm 

• Folded blankets 

• Working operating table 

• Measuring tape 

 

 
Pre-anesthetic evaluation 

 
All patients were examined a day prior to surgery. Demographic 

variables were collected. A detailed history and systemic examination was done 

to rule out any of the above-mentioned exclusion criteria and informed consent 

was obtained. Airway assessment was done and the following parameters were 

recorded. 

1. Samsoon and Young modification of Mallampati grading was assessed 

with patient sitting and head in neutral position with mouth opened 

widely and tongue protruded without phonation and examiner’s eye at 

the level of patient’s mouth. 

Class Ӏ is visualisation of the hard palate, soft palate, fauces, uvula 

and pillars. 

Class Ⅱ is visualisation of hard palate, soft palate, fauces and base 

of the uvula. 
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Class Ⅲ is the visualisation of hard and soft palate 

 

Class Ⅳ is visualisation of only hard palate 

 

2. Mouth opening was assessed by interincisor distance (cm) which was measured 

from upper central incisor to lower central incisors while the patient’s mouth is 

fully opened. 

• > 4cm – classified as easy laryngoscopy 

 

• < 4cm – classified as difficult laryngoscopy 

 

 

None of the patients will be given any solid food for 6 hours and clear 

liquids for 2 hours before induction of anesthesia. Patients will be given tablet pantoprazole 

40 mg HS and early morning next day as preanesthetic medication. 

 
 

Pre-operative ward: 

 
Patients were randomly categorized into 2 groups. 

 
 

Group F: Fixed pillow height group will receive a pillow of height 4 cm 

 

Group C: Customized pillow height group will receive an additional layer of folded 

sheets, if required, to align the EAM and the sternal notch 

horizontally. 

 
 

Operating room: 

 
After adequate preoxygenation using face mask of appropriate size 

induction of anesthesia will be done using injection Fentanyl 2mcg/kg and injection 
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Propofol 2mg/kg. Neuromuscular blockade will be achieved using Vecuronium 

0.1mg/kg, with a wait time of 3 min before attempting intubation. Direct laryngoscopy 

will be performed in the ‘sniff’ position on fixed sized non compressible pillow or a 

customized pillow depending upon the group the patient is allotted. 

 
 

All laryngoscopies will be performed by an experienced 

anesthesiologist (minimum 2-year post-specialization experience) 26. The height of the 

operating table was adjusted so that the patient’s forehead was at the level of the 

xiphoid process of the anesthesiologist intubating the trachea 41. Direct laryngoscopy 

will be performed with the proper size Macintosh blade to provide the best image of the 

glottis. In the current study, the time required for tracheal intubation was defined as the 

time from the insertion of the laryngoscope blade into the oral cavity and securing the 

endotracheal tube until its withdrawal. End-tidal CO2 measurements indicated proper 

tube placement. In the case of multiple attempts the average of the total time spent on 

laryngoscopy was taken into account. 

 
 

The intubating anesthesiologist will assess the C-L grade of 

laryngeal view. Any use of help, such as external laryngeal manipulation, the use of a 

bougie or stylet, a change in pillow height, and the number of attempts, was also recorded. 

The above parameters will be recorded by an unbiased observer. 

 
Study Design: A Prospective randomized single blinded comparative study. 

 

Study Period: December 2019 to May 2021 
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Sample Size estimation: 

 

 
On the basis of the pilot study conducted by Dhar et. al 26 that reported 

30% prevalence of C-L grade 3 and more view in standard (FP group) and 10% 

with intervention (i:e., CP group), sample size was calculated using the formula 

for Randomized Clinical Trail studies. 

The two- sided significance (1-α) of 95% and a power (1-β) of 80% were taken. 

 

𝑛 = (𝑝1 𝑞1 + 𝑝2 𝑞2) (𝑧𝛼 + 𝑧𝛽 ) 2 

( 𝑝1 − 𝑝2) 2 

 

n = Total sample size 

 

p1 = expected response in the interventional group (group CP) 

 

p2 = expected response in the control group (group FP) 

 
q1 = 1− p1 

q2 = 1– p2 

zα   = The standard normal deviate for alpha is 1.960 

 

zβ    = The standard normal deviate for beta is 0.842 

 
Using the above mention formula, at 95% confidence interval and 80% power of the 

study, the sample size was found to be 77 in each group. Therefore, 80 patients were 

included in each group to compensate for dropouts. 
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Sampling procedure: All patients fulfilling the inclusion criteria will be divided 

into two groups randomly using the chit method 

Study instrument: A pre-designed and pre-tested proforma will be used to collect 

information. 

Statistical analysis: The mean time taken for intubation and CL grade in both the 

groups will be compared using unpaired t-test and chi-square test respectively. 

The data will be presented as number, percentages, mean+/- standard deviation 

(SD) or other as appropriate. Data analysis will be done using SPSS software trial 

version. 
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RESULTS 

 

 
The present study, to compare the use of fixed sized pillow and customized pillow 

height for head elevation, in terms of laryngeal view and time required for tracheal 

intubation, was conducted in department anaesthesiology, SDM College of Medical 

Sciences and Hospital, Dharwad. 

One sixty (160) consenting and eligible adult patients belonging to 

 
ASA physical status Ӏ, Π, and Ш, undergoing elective surgery under general anaesthesia 

being planned for tracheal intubation were included the study. All patients were 

successfully intubated in both the groups. 

 

 

DEMOGRAPHIC PROFILE: 

 
The demographic details with respect to age and gender are shown in the 

tables below: 
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Table no:1- Comparison of Group F and Group C by age groups 
 

 

AGE GROUPS GROUP F % GROUP C % TOTAL % 

18-30yrs 23 28.75 25 31.25 48 30.00 

31-40yrs 22 27.50 23 28.75 45 28.13 

41-50yrs 23 28.75 19 23.75 42 26.25 

51-60yrs 12 15.00 13 16.25 25 15.63 

Total 80 100.00 80 100.00 160 100.00 

Mean age 37.90 38.63 38.26 

SD age 11.27 10.20 10.72 

Chi-square=0.5270, p=0.9130, NS 

 

 
Figure no: 9 - Comparison of Group F and Group C by Age 
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P value was > 0.05 for mean age comparison and hence no significant 

difference existed between both the groups. 

 

 

Table no: 2- Comparison of Group F and Group C by gender 
 

 

 
GENDER 

 
GROUP F 

 
GROUP C 

 
p-value 

MALE 42 36  

FEMALE 38 44 

TOTAL 80 80 0.55 

 

There was no significant difference in distribution of male and female patients 

among Group F and Group C, p value > 0.05. 

 

ASA PHYSICAL STATUS: 

 

Table no: 3- Comparison of Group F and Group C by ASA status 
 

 

ASA STATUS GROUP FP GROUP CP TOTAL 

Ӏ 44 42 86 

Π 31 36 35 

Ш 5 2 7 
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Figure no:10 - Comparison of Group F and Group C by ASA status 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
No statistical difference was observed in the distribution of ASA 

physical status between the group F and C, p value = 0.4260 by Chi-square test. 
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EXTERNAL AIRWAY PARAMETERS: 

 

 
Mouth opening was assessed by Interincisor gap (in cm) and the 

prevalence of Modified Mallampati Grade was measured in percentages among both 

the groups. 

 

 
Table no: 4- Comparison between Group F and Group C by external 

airway parameters 

 

 
PARAMETERS GROUP FP 

n = 80 

GROUP C P 

n = 80 

P value 

Mouth opening (cm), Mean ± SD 5.85 ± 0.50 5.66 ± 0.51 0.0158, S 

MMP Grade, n (%)  

Grade 1 36.25 35  

 

 

0.8410, NS 
Grade 2 51.25 55 

Grade 3 12.50 10 
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Table No: 5 - Comparison of Group F and Group C by Modified Mallampati 

Grade 

 
MMP Grade Group F % Group C % Total % 

Grade 1 29 36.25 28 35.00 57 35.63 

Grade 2 41 51.25 44 55.00 85 53.13 

Grade 3 10 12.50 8 10.00 18 11.25 

Total 80 100.00 80 100.00 160 100.00 

Chi-square=0.3460, p=0.8410, NS 

 

 

Figure no: 11 – Comparison of Group F and Group C by Modified 

Mallampati Grade 
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Mouth opening was comparable between both the groups (>5 cm), 

even though it was statistically significant. MMP grades were not statistically significant 

between both the groups. 

 

 
CORMACK LEHANE GRADE 

 

 
 

The Cormack- Lehane grade of laryngeal view as observed by the 

intubating anesthesiologist was as follows: 

 
 

Table no: 6 – Comparison of Group F and Group C by Cormack- Lehane 

grades 

 

Cormack-Lehane grade Group F n% Group C n% Total % 

Grade 1 41 51.25 43 53.75 84 52.50 

Grade 2A 24 30.00 25 31.25 49 30.63 

Grade 2B 13 16.25 11 13.75 24 15.00 

Grade 3 2 2.50 1 1.25 3 1.88 

Total 80 100.00 80 100.00 160 100.00 

Chi-square=0.5680, p=0.9040, NS 
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The primary outcome of the study which was the Cormack- 

Lehane grade was found to be comparable in both the groups and was also statistically 

insignificant, p value = 0.904 by Chi-square test. 

 

Figure no: 12 - Comparison of Group F and Group C by Cormack-Lehane 

grades 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

According to the Figure no: 12, the percentage of Cormack- Lehane 

Grades were similar in the group FP and group CP. 
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Table no: 7 – Comparison of Group F and Group C with mean 

Cormack-Lehane grade in each MMS score 

 

MMS Group F Group C t-value p-value 

 Mean SD Mean SD  

Grade 1 1.45 0.69 1.61 0.79 -0.8139 0.4192, NS 

Grade 2 1.78 0.91 1.48 0.66 1.7648 0.0813, NS 

Grade 3 2.10 0.74 2.50 0.76 -1.1307 0.2749, NS 

 

 
 

Figure no: 13 – Comparison of Group F and Group C with Cormack- 

Lehane grade in each MMS score 
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From the Table no: 7 and Figure no: 13 we can conclude that 

irrespective of the Modified Mallampati Score, the difference in the mean C-L 

grade between the two groups was statistically comparable by unpaired t-test. 

 
 

TIME TAKEN FOR INTUBATION: 

 
In our study, the time taken for intubation was defined as the 

duration of insertion of laryngoscopic blade in the oral cavity and securing the 

endotracheal tube to its removal. 

 
 

Table no: 8 – Comparison of Group F and Group C with mean time 

Taken (in secs) by independent t-test 

 

 

GROUPS MEAN SD SE P-value 

Group F 13.37 3.34 0.37 0.0001, S 

Group C 16.59 2.08 0.23 
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Figure no: 14 – Comparison of Group F and Group C with mean time 

taken (in secs) by independent t-test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Overall, the mean time taken (secs) for tracheal 

intubation was found to be more in customized sized pillow than fixed height 

pillow 16.59 versus 13.37 secs respectively, though was statistically significant, 

p value = 0.0001 (unpaired t- test) but not clinically significant. 
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Table no: 9 – Comparison of Group F and Group C with mean time 

taken (in secs) in each C-L grades by independent t-test. 

 

CL grades Group F Group C P-value 

Mean SD Mean SD 

CL grade 1 12.37 1.96 15.72 1.30 0.0001, S 

CL grade 2A 14.07 4.58 17.26 1.91 0.0024, S 

CL grade 2B 15.35 3.43 18.49 3.18 0.0307, S 

CL grade 3 12.42 0.31 16.20 0.00 0.0640, S 

 

 

According to table no: 9, the mean time taken for intubation 

was significantly more in the group C irrespective of the C-L grade and it is 

statistically significant, p value < 0.05 but clinically insignificant. 

 

 

 

NUMBER OF ATTEMPTS: 

 
An “Attempt” in our study was defined 42 as a single 

advanced airway maneuver ie., beginning from the insertion of the laryngoscope 

into the patient’s mouth and ending with its removal. We noted the number of 

tracheal intubation attempts as one attempt, two attempts, and ‘3 or more 

attempts. 
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Table no: 10 – Comparison of Group F and Group C by number of attempts 
 

 

 

 
 

Number of attempts Group F n% Group C n% 

One 78 97.50 73 91.25 

Two 2 2.50 7 8.75 

Total 80 100.00 80 100.00 

Chi-square=2.9430, p=0.0860, NS 
 

 

 

 

Figure no: 15 – Comparison of Group F and Group C by no: of attempts 



 

Majority of the patients were intubated in first attempt 

of which 78 patients were from Group F and 73 patients from group C. 7 patients 

in the C group required two intubation attempts, whereas only 2 patients in the F 

Group required two intubation attempts, but the data analysis was statistically 

insignificant. 

No patient required more than three attempts at intubation. 

 

 

 
NEED OF ASSISTANCE: 

 
The use of assistance to facilitate tracheal intubation with 

the help of bougie, external laryngeal maneuver/ manipulation, change of pillow 

was noted in each patient. 

 

 

Table no: 11 – Comparison of Group F and Group C by need of assistance 
 

 
 

Assistance Group F n% Group C n% Total % 

Bougie 1 1.25 4 5.00 5 3.13 

ELM 50 62.50 54 67.50 104 65.00 

Nil 29 36.25 22 27.50 51 31.88 

Total 80 100.00 80 100.00 160 100.00 

Chi-square=2.9150, p=0.2330, NS 

 

 

 

 

 

50 
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Figure No: 16 – Comparison of Group F and Group C by need of 

assistance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
According to Table no:11 and Figure:16, 4 patients in Group 

C required bougie assistance whereas only 2 patients required bougie in group F. 

Majority of the patients required ELM (n= 104) to improve Cormack- Lehane 

grade and to facilitate intubation out of which 54 were from group C and 50 

were from group F. Overall, the need of assistance to facilitate intubation was 

more in Group C than in Group F, but the data was statistically insignificant, p- 

value < 0.05, as well as clinically insignificant. 

No change of pillow was required in any of the groups. 
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DISCUSSION 

 
 

Even though the sniffing position is routinely approved for 

intubation in large number of cases, approximately 1% to 4% of patients, 

laryngoscopic examination may still be difficult 43. In our prospective comparative 

study, head elevation was given in both the study groups, with the help of fixed 

sized pillows. We tried to discover that whether increasing the head elevation, 

in addition to patient placement on a fixed sized pillow of height 4 cm (group F), 

was capable of improving the glottic view. 

 

 
Patient characteristics across the groups 

 

 

 
There was no significant difference in patients of 

both the groups with respect to age, gender, ASA physical grade, Modified 

Mallampati score and mouth opening. This can be seen from Table no: 1 – 4 

where the values are statistically insignificant. 

 

 
Cormack – Lehane Grade 

 

In the present study, the laryngeal view was observed by the 

intubating anesthesiologist and graded based on the Cormack-Lehane grading scale. 
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From Table no: 6 and Figure no: 12, it was seen that the prevalence of C-L grade 

was found to be statistically comparable between group F and group C. In 

addition, there was no difference in the mean C–L grade between the two groups, 

p - value was statistically insignificant (Table no: 7). 

 

 
Our results were in line with the study conducted by Ju Hong 

et.al 24 that found no differences in the glottic view while performing laryngoscopy 

on a 4 cm height pillow and an 8 cm height pillow. 

 

 
On the contrary many studies prove that increasing the head 

elevation helps in improving the laryngeal visualization. 

 

 
• El-Orbany et.al 44 found that direct laryngoscopic (DL) views were 

found to be better with greater elevation when the heads of adults were 

elevated by 0, 6, and 10 cm in each patient. 

• Park et.al 45 in 2010 had shown that laryngoscopic view with a 9 cm 

pillow was significantly superior to that with 3 cm, 6 cm pillows and 

without a pillow (p-value < 0.001). 
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• In a study on seven human cadavers, Levitan 4 and authors reported that as 

the head elevation and neck flexion increased, the POGO scored improved. 

 

 
All of the above findings appear to be at odds with the findings of the current study, 

which found no differences in glottic vision between the two groups. 

 

 
Time taken for intubation 

 
• Mean duration for laryngoscopy and intubation in Group F was 13.37 secs 

and in Group C was 16.59 secs and the difference was highly significant 

statistically, p value = 0.001, as assessed by un-paired t-test. Though in our 

study, the intubation response was not recorded, this data is clinically 

insignificant as only few seconds more were required for intubation in 

Group C. 

• Our results were conflicting with the study done by Dhar et.al 26 who observed 

that the time necessary for intubation was significantly lesser in Group CP 

in patients with Mallampati grade Ⅲ. They correlated this result with better 

 
glottic visualization observed in Group CP patients. 

 

• From Table no: 9, we came to conclusion that even though the overall mean 

C–L grade between Group F and Group C was comparable in the current 
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study, the mean time taken for intubation was significantly more in the 

Group C but it was not significant clinically. 

• This was in line with the study by Ju Hong et.al 24 where they found that 

increasing the head elevation by placing 8 cm height pillow, instead of a 

routine 4 cm height pillow, did no improvement in the C-L grade but 

increased the anesthesiologist discomfort score. 

• The authors reported that the limited head extension in the 8 cm group 

made it harder to open the patient’s mouth and insert the laryngoscope 

and suggested this reason for the higher discomfort score in the 8 cm group. 

 

• Although the duration of intubation was not evaluated in their study the 

increased time taken for intubation in our study Group C could be attributed 

to the reason stated above. 

• The tracheal intubation was successful in both the groups as expected as 

most of the anesthetists would exert their maximum effort to secure the 

airway. The efforts might have contributed to the increased duration of 

laryngoscopy and intubation. 

 

 
Number of attempts 

 
• From Table no: 10 and Figure no: 15, two intubation attempts were required 

by 7 patients in the group CP and by 2 patients in group FP but the statistical 
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difference was insignificant, p value= 0.86. 

 
• A study conducted by Hafiizhoh et.al 23 on 378 patients undergoing elective 

surgery were intubated in sniffing position and simple head extension after 

dividing into group A and group B respectively. After intubation, the success 

rate of first attempt intubation was compared between the two groups. Group A 

had 156 (3.5 percent) successful intubations on the first try (p = 0.05), while 

Group B had 121. (64.0 percent). 

 

•  In the present study, our results showed that Group C required more number 

of intubation attempts than in Group F. The data analysis is statistically 

and clinically insignificant. 
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CONCLUSION 

 

Based on our study we concluded that: 

 
• Improved laryngeal view does not guarantee facilitated and easy intubation. 

 
• Head elevation by customizing pillow height as compared to the standard height of 

 
4 cm doesn’t make clinically significant improvement in laryngoscopy and intubation. 
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SUMMARY 

 
 

This prospective randomized single blinded clinical study was 

conducted at SDM College of Medical Sciences, Dharwad between December 2019 

to May 2021. One sixty consenting and eligible adults, belonging to ASA physical 

status Ӏ and Ⅱ, undergoing elective surgery under general anaesthesia requiring 

endotracheal intubations were included in the study. 

 
 

All patients were examined a day prior to surgery. Demographic 

variables were collected. In the preoperative ward, patients were randomly allocated 

to one of the groups by the chit method. 

Group F: Fixed pillow height will receive a pillow of height 4 cm 

 

Group C: Customized pillow height will receive an additional layer of folded 

sheets, if required, to align the EAM and the sternal notch horizontally. 

 
 

We aimed to compare the efficiency of a fixed sized pillow versus 

a customized pillow in terms of glottic view and duration of intubation. In the operating 

room, the standard ASA monitors were attached. After adequate preoxygenation with 

100% oxygen for 3 minutes, the patient was induced with fentanyl 2mcg/kg body 

weight and propofol 2 mg/kg. Neuromuscular blockade was achieved using 

Vecuronium 0.1mg/kg, with a wait time of 3 min before attempting intubation. Direct 

laryngoscopy was performed in the ‘sniff’ position on fixed sized non compressible 

pillow or customized pillow depending upon the group the patient is allotted. 
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The Cormack- Lehane Grade of laryngeal view was observed by the intubating 

anesthesiologist. The time taken for tracheal intubation was defined as the duration 

of insertion of laryngoscope blade into the oral cavity and securing the endotracheal 

tube to its removal. An independent observer recorded all the above parameters. 

 
 

In our study, we found that the mean Cormack- Lehane grade 

was comparable between the two groups, p value was statistically insignificant. 

Furthermore, the mean taken for tracheal intubation was highly significant, 

 

(p value = 0.001) between the Group F and Group C, with clinically insignificant 

duration of laryngoscopy and intubation in customized pillow group. 

 
 

Our study concluded that customizing the pillow height for 

head elevation as compared to the standard pillow height of 4 cm made no clinically 

significant improvement in the Cormack- Lehane grade and overall duration of 

laryngoscopy and intubation. 
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ANNEXURE Ⅱ 

 
SDM COLLEGE OF MEDICAL SCIENCES & HOSPITAL 

MANJUSHREE NAGAR, SATTUR, 

DHARWAD (KARNATAKA) – 580009. 

 

 
INFORMED CONSENT 

 

 

 
 

Name of the participant: 

 

Name of the principal investigator: 

 

Name of the institution: SDM COLLEGE OF MEDICAL SCIENCES, 

MANJUSHREE NAGAR, SATTUR, DHARWAD-580009 

 

 

 

I,  , have read 
 

the information in this form (or have been read to me). I was free to ask any questions and 

they have been answered. I am over 18 years of age and, exercising my free power of 

choice, hereby give my consent to be included as a participant in “CUSTOMISED 

VERSUS FIXED SIZED PILLOW FOR TRACHEAL INTUBATION BY USING 

MACINTOSH LARYNGOSCOPY - A RANDOMISED COMPARATIVE STUDY. 
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I have read and understood this consent form and the information provided to me. 

I have been explained in my vernacular language about the study being conducted. 

I have been explained the consent document and nature and aim of study. 

1. My rights and responsibilities have been explained to me by the investigator. 

 

2. I have been advised about the risks associated with my participation in the study. 

 

3. I have informed the investigator of all treatments I am taking or have taken in the 

past. 

4. I agree to cooperate with the investigator and I will inform him immediately if I 

suffer from unusual symptoms. 

5. I am aware of the fact that I can opt out of the study at any time without having to 

give any reason and this will not affect my future treatment in the hospital.I am 

also aware that the investigators may terminate my participation in the study at 

any time, for any reason, without my consent. 

6. I hereby give permission to the investigators to release the information obtained 

from me as result of participation in this study to the sponsors, regulatory 

authorities, Government agencies and the ethics committee. I understand that they 

may inspect my original records. 

7. My identity will be kept confidential if my data are publicly presented. 

 

8. I have had my questions answered to my satisfaction. 

 

9. I have decided to be in the research study. 
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Date: 

Time: 

 

Patient signature with name 
 

 

 

Witness: 

 

Relationship to patient: 

 

 

I hereby state that the study procedures were explained in detail and all questions were 

fully and clearly answered to the above-mentioned participant and relative. 

 
 

Signature of the investigator: 
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 ಒಪ್ಪ ಿ   ಗ  ಿ ಪ್ತ್ರ  
 

 

ಎಸಡಿಎಂ ಕಾಲೇಜ್ ಆಫಿ  ಮೆಡಿಕಲ್ ಸೈನ್ಸ  ಸ ಅಿಂಡಿ  ಹಾಸಪ  ಿ  ಟಲ್ 

ಮಂಜುಶ್ರ  ಿ    ನ್ಗ ರ, ಸತ್ತ ಿ   ರು, ಧಾರವಾಡ (ಕರ್ನ್ಿ ಟಕ) -580009 

ತ್  ಿಳುವಳಿಕೆಯುಳ್ಳ   ಒಪ್ಪ  ಿ  ಗೆ 

 
ಭಾಗವಹಿಸುವವರ ಹೆಸರು: 

ಪ್ರ  ಧಾನ ತನಿಖಾಧಿಕಾರಿಯ ಹೆಸರು: 

ಸಂ ಸಥಂ  ಯ ಹಂ ಸರು: ಎಸಡಿಎಂ  ಕಾಲಂ  ಜ್ ಆಫ್ ಮೆಡಂ ಕಲ್ ಸೈನಸ  ಸ, ಮಂಜುಶ್ರ  ಂ   

ನಗರ, ಸತತ ಂ   ರು, ಧಾರವಾಡ -580009 

 
 

ನಾನು,   , ಈ ರಂ ಪ್ದಲಲಂ  ಮಂ ಹಿತಿಯನುಂ  

ಓದಂ ದ್ದ ಂ  ನೆ (ಅಥವಾ ನನಗೆ ಓದಲಾಗಂ ದ್). ನಾನಂ  ಯಾವುದೇ ಪ್ರ  ಶ್ನಂ   ಗಳನುಂ 

 ಕೇಳಲು ಮುಕೂ ನಾಗಿದ್ ಮತ್ತತ  ಅವರಿಗೆ ಉತ್ತ 

ರಿಸಲಾಗಿದ್. ನಾನು 18 ವರ್ಷಕಕ  ಂ ತ ಮೇಲಪ  ಟ್ಟ  ವನಾಗಿದದ  ಂ  ನೆ ಮತತಂ  ನನಂ  ಆಯಕಕ ಯ 

ಮಂ ಕಂ  ಶ್ಕ್ಂ   ಯನುಂ   ಬಳಸಿಕೊಳ್ಳು  ತಿ  ದದ  

ಂ  ನೆ, ಈ ಮೂಲಕ  ಭಾಗವಹಿಸುವವನಾಗಿ 

ಸೇಪ್ರ್ಡೆಗೊಳಂ  ಲು ನನಂ    ಒಪ್ಪಪ್  ಗೆಯನುಂ    ನಂ ಂ  ಡುತ್ಂ   ಂ  ನೆ "ಮಾಂ   ಕ್ ತಿ ಷ್ 

ಲಂ ರಿ ಗೊಸ್ಕ ಂ  ಪ್ಪ್-ಂ  ಕಸಟ್  ಮೈಸ ಕ ಹಂ  ಲಲ ಕಂ ಯ ಅಧ್ಂ   ಯನವನುಂ    

ಬಳಸಂ ವಂ ದರ ಮೂಲ್ಕ ಟ್ರರ  ಚಿಯಲ್ ಇಂ ಟ್ಯ ಂ  ಬೇಶ್ನಾಂ  ಗಿ ಕಸಟ್  ಮೈಸಂ    

ವಸರ್ಸ ಸಿಂ  ರ ಗಂ ತರ  ದ ಪ್ಪ ಲಲ ಂ   . 

 
 

ಈ ಒಪ್ಪಪ್  ಗೆಯ ರೂಪ್ಂ  ಮತತಂ  ನನಗೆ ಒದಗಂ ಸಿದ ಮಂ ಹಿತಿಯನುಂ    ನಾನಂ  ಓದಂ ದ್ದ 

ಂ  ನೆ ಮತತಂ  

ಅಥರ್ಮಾಡಿಕೊ ಡಿದದ  ಂ  ನೆ. ನಡೆಸುತಿ  ರುವ ಅಧ್ಂ  ಯನದ ಬಗೆ  ನನು ಸೆ ಳ ಯ 

ಭಾಷೆಯಲಲ ವಿವರಿಸಲಾಗಿದ್. ಒಪ್ಪಪ್  ಗಂ ಯ ದಂ ಖಲೆ ಮತತಂ  ಸವ  ರಂ ಪ್ ಮತತಂ 

 ಅಧ್ಂ   ಯನದ ಗುರಂ  ನನಗೆ 

ವಿವರಿಸಲಾಗಿದ್. 
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1. ನನು  ಹಕಕ ಕ ಗಳು  ಮತ್ತತ  ಜವಾಬದ ದ ರಿಗಳನು  ತನಿಖಾಧಿಕಾರಿ ನನಗೆ ವಿವರಿಸಿದಾದ ರೆ. 
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2.   ಶ್ಸಂ   ರಚಿಕ್ತ್ಸ ಯಲಲಂ  ನ ನಿ ಯಂ ತಿಂ   ರಂ ವ ಗಂಟ್ಂ ಲು, ಹಲಲಂ  ನ ಗಾಯ, .ರ್ಧ್ ರ್ಧ್ 

ಸಂ ವಹನ, ವಾಂ ತಿ, ಮಾನಸಿಕ ಗೊ ದಲ್, ಹೃದಯಾಘಾತ, ಲಾರಿ ಗೊಸಪ ಪ್ ಸ್ 

3.  ಬದರ  ಂ ಕಂ  ಂ  ಸಪ ಪ್  ಸಂ    ಮತತಂ  

 ವಿರಳವಂ ಗಿ ಸಪ ವು ಒಳಗೊ ಡಿರಂ ವ ಅಧ್ಂ   ಯನದಲಲಂ 

 ನನ ಭಾಗವಹಿಸುವಿಕೆ ಮತ್ತತ

 ತಡಕಕ ಗಳ ಬಗೆ  ನನಗೆ ಸಲೆೆ  ನಿ  ಡಲಾಗಿದ್. 

4. ತನಿಖಾಧಿಕಾರಿಯಂದಿಗೆ ಸಹಕರಿಸಲು ನಾನು ಒಪ್ಪ ಪ್ ತ್ಂ     ಂ  ನೆ ಮತ್ತತ  ನಾನು 

ಅಸಪ ಮಾನ ರಂ  ಗಲ್ಕ್ರ್ಣಗಳಂದ ಬಳಲಂ ತಿಂ   ದದ ರೆ ತಕ್ರ್ಣ ಅವನಂ ಗೆ 

ತಿಳಸುತ್ಂ   ಂ  ನಂ . 

5.   ಯಾವುದೇ ಕಾರಣವನುಂ  ನಂ ಂ  ಡದ್ ನಾನಂ  ಯಾವಂ ದೇ 

ಸಮಯದಲಲಂ  ಅಧ್ಂ   ಯನದಿಂ ದ 

ಹರಗಂ ಳಯಬಹುದು ಮತತಂ  ಇದು ಆಸಪ್  ತ್ರ  ಯಲಲಂ  ನನಂ    

ಮಂ ಂ ದಿನ ಚಿಕ್ತ್ಸ ಯ ಮೇಲೆ ಪ್ರರ ಣಾಮ ಬ ರುವುದಿಲ್ಂ  ಎ ಬ ಅ ಶ್ದ ಬಗೆ  ನನಗೆ 

ತಿಳದಿದ್. ತನಿಖಾಧಿಕಾರಿಗಳು  ನನು ಒಪ್ಪಪ್  ಗೆಯಿಲ್ಂ  ದ್ ಯಾವುದೇ ಸಮಯದಲಲಂ   , ಯಾವುದೇ 

ಕಾರಣಕಾಕ ಗಿ ಅಧ್ಂ   ಯನದಲಲಂ  ನನಂ    ಭಾಗವಹಿಸುವಿಕೆಯನುಂ  

ಕಂ  ನೆಗೊಳಸಬಹುದು ಎ ದಂ  ನನಗೆ ತಿಳದಂ ದಂ . 

 
6.   ಈ ಅಧ್ಂ   ಯನದಲಲಂ  ಭಾಗವಹಿಸಂ ದ ಪ್ರರ ಣಾಮವಾಗಂ  ನನಿಂ   ಂ ದ ಪ್ಡೆದ ಮಂ ಹಿತಿಯನುಂ  

ಪ್ರರ  ಯಿ ಜಕರಂ , ನಂ ಯಂತರ  ಕ ಅಧಂ ಕಾರಿಗಳ್ಳ, ಸಕಾರ್ರಿ ಸಂ ಸಥಂ   ಗಳು  ಮತತಂ  ನಂ  ತಿಕ 

ಸಮಿತಿಗಂ  ಬಡುಗಡೆ ಮಾಡಲು ತನಿಖಾಧಿಕಾರಿಗಳಗೆ ನಾನು ಈ ಮೂಲಕ  ಅನುಮತಿ ನಿ  ಡುತ್ಂ  ಂ  ನೆ. 

ಅವರು ನನು ಮೂಲ್ ದಾಖಲೆಗಳನು  ಪ್ರರ ಶ್ಂ  ಲಲ ಸಬಹುದು ಎ ದು ನಾನು ಅಥರ್ಮಾಡಿಕೊ ಡಿದದ  

ಂ  ನೆ. 

 

7.   ನನು  ಡೇಟ್ರ ವನು    ಸಪ ವರ್ಜನಿಕವಾಗಿ ಪ್ರ     ಸು      ತಪಿ್ರ ಸಿದರೆ ನನು   ಗುರುತನು    ಗೌಪ್ಂ   ವಾಗಿಡಲಾಗುತ್ತ 

ದ್. 

 
8.   ನನಂ    ಪ್ರ  ಶ್ನಂ   ಗಳಗೆ ನನಂ    ತಂ ಪ್ಪಂ   ಗೆ ಉತಂ   ರಿಸಿದ್ದ ಂ  ನಂ . 
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9.   ನಾನಂ  ಸಂ ಶ ಧಂ ನಾ ಅಧ್ಂ   ಯನದಲಲಂ  ರಲಂ  ನಂ ಧ್ರ್ರಿಸಂ ದ್ದ ಂ  ನಂ . 
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ದಿನಾ ಕ: ಹಂ ಸರಂ ನಂದಿಗೆ ರಂ  ಗಂ ಯ ಸಹಿ 

ಸಮಯ: ಸಪ ಕ್ಂ  : 

ರಂ  ಗಂ ಯಂದಿಗಂ ನ 

 
ಸಂಬಂಧ್: 

 
 
 

ಅಧ್ಂ   ಯನದ ಕಾಯರ್ವಿಧಂ ನಗಳನುಂ    ವಿವರವಾಗಿ ವಿವರಿಸಲಾಗಿದ್ ಮತತಂ 

 ಎಲಾಂ  ಪ್ರ  ಶ್ನಂ   ಗಳಗೆ 

ಮೇಲೆ ತಿಳಸಿದ ಭಾಗವಹಿಸುವವರು ಮತ್ತತ  ಸಂಬಂಧಿಕರಿಗೆ ಸಂಪೂಣರ್ವಾಗಿ ಮತ್ತತ   ಸಪ್ 

ಟ್ಷ ವಾಗಿ ಉತಂ   ರಿಸಲಾಗಂ ದ್ ಎ ದಂ  ನಾನಂ  ಇಲಲಂ  ಹಂ  ಳು ತ್ಂ   ಂ  ನಂ . 

 
 

ತನಿಖಾಧಿಕಾರಿಯ ಸಹಿ: 
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ANNEXURE Ⅲ 
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ANNEXURE Ӏ 

 

 
PROFORMA 

 

 
 

SERIAL NO: DATE: 

 

NAME: 

 

AGE: 

 

GENDER: 

 

DIAGNOSIS: 

 

PROCEDURE: 

 

PRE-OPERATIVE DETAILS 

 

➢ Nil by mouth: hours 

 

➢ Premedication: 

 

➢ BP: 

 

➢ Pulse rate: 

 

➢ SPO2: % 

 

➢ ASA Physical status: 
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EXTERNAL AIRWAY PARAMETERS: 

 

 

➢ Mouth opening: cm 

 

➢ Modified Mallampati Score: 

 

 

INTRA-OPERATIVE DETAILS 

 

 

Anaesthesia: Start time: 

 

End time: 

Surgery: Start time: 

End time: 

 

 

PARAMETERS RECORDED: 

 

 

➢ Cormack- Lehane Grade 

 

➢ Time Taken for intubation: 

 

➢ Number of Attempts: 

 

➢ Use of Assistance: Bougie/stylet/ELM/change of pillow 
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