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ABSTRACT

Background and Aims: Maintenance of a patient airway is a fundamental responsibility of the
anaesthesiologist and tracheal intubation remains one of the commonest means of establishing
definitive airway. The Sniffing Position (SP) is traditionally recommended as the standard head
position for optimal glottic exposure. However, intubation is sometimes easier with just simple
cervical extension without inducing neck flexion. So, we conducted this study to evaluate the
glottic visualisation and ease of intubation using sniffing position and simple head extension
during laryngoscopy. Methods: Two hundred American Society of Anesthesiologists (ASA)
physical grade | and Il patients scheduled for surgery under general anaesthesia were randomly
allocated to be intubated in sniffing position (Group ) or simple head extension (Group II).
Glottic visualization and ease of intubation were assessed. Results: The baseline demographic
variables and haemodynamic parameters were statistically comparable between the two
groups. In Group |, there were more number of patients (62%) with Cormack and Lehane grade
| as compared to Group Il (40%) suggesting that glottic visualization was significantly better
in sniffing position (p<0.05). On comparison of various intubation difficulty scale parameters
in both the groups it was observed that intubation was easier in sniffing position as compared
to simple head extension. The total Intubation Difficulty Scale score indicated that ease
of tracheal intubation was significantly lower (p<0.05) in Group | as compared to Group Il
Conclusion: sniffing position provides better glottic visualization and ease of intubation as
compared to simple head extension during direct laryngoscopy and endotracheal intubation.
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recommended as the standard head position for optimal
glottic exposure?. In this position, the neck must be

Maintenance of a patient airway is a fundamental
responsibility of the anaesthesiologist. Tracheal intubation
remains one of the commonest means of establishing an
airway and the ability tomaintaina good glottic visualisation
during direct laryngoscopy is the major determinant of
ease of intubation!!. Proper positioning of the head and
neck is essential for optimal laryngeal visualization during
direct laryngoscopy. Placing the patient’s head and neck in
an optimal position is the first and perhaps most important
manoeuvre that is done routinely before laryngoscopy
and intubation. The Sniffing Position (SP) is traditionally

flexed on the chest, typically by elevating the head with a
cushion under the occiput and extending the head on the
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atlanto-occipital joint. Advocates of the sniffing position
maintain that it aligns the oral, pharyngeal, and laryngeal
axis, allowing the line of vision to fall directly on the
laryngeal inlet?l.

In 1936, Sir Ivan Magill described it as “sniffing
the morning air” or “draining the pint of beer” and
recommended placing a pillow under the occiput to raise
the head and then to extend it to achieve the best laryngeal
exposure. He was the first to describe the optimal head
position for direct laryngoscopy as the position the head
assumes when one wishes to sniff the airl*l.

Bannister and Macbeth then introduced the Three
Axis Alignment Theory (TAAT) in 1944 to explain the
anatomical reasoning behind the superiority of SP®!. They
demonstrated that neck flexion aligns the pharyngeal and
laryngeal axis, and head extension at the atlantooccipital
joint aligns the oral axis with these 2 axis allowing the line
of vision to fall on the glottis. Later, Horton et al measured
the angle of neck flexion and that of head extension that
resulted in best laryngeal exposure. The neck flexion angle
was 35° and that of plane of the face extension was -15°
to the horizontal. The head has to be raised between 31
and 71 mm (with a mean value of 55 mm) for optimal
exposurel,

Disadvantages and contraindications of the sniffing
position include its inadequacy in obese patients to
optimize glottis exposure in direct laryngoscopy, and
the risk for spinal cord lesions in patients with known or
suspected cervical spine injuriest®’.

However, intubation is sometimes easier with cervical
extension, e.g., by extending the head section of the
operating table, or by removing the pillow from beneath
the patient’s head and placing it behind the shoulders.
These manoeuvres result in atlanto-occipital extension and
extension of the cervical vertebrael”.

The principal difference between sniffing position and
simple head extension resides in inducing neck flexion on
the thorax. In fact, in the non-obese patient with normal
head extension, the simple maneuver of head extension
against a flat surface will inevitably flex the neck, as
demonstrated in an experimental study with use of
Magnetic Resonance Imaging (MRI)®!,

METHODS

The study was a prospective randomized, comparative and
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single blind study. After ethical clearance and obtaining
written and informed consent, 200 patients of either sex,
aged 20-50 years, American Society of Anaesthesiologists
(ASA) physical grade I and II scheduled for surgery
under general anaesthesia were randomly allocated into
two Groups using computer-generated random number
table.

In Group I patients, laryngoscopy was done in sniffing
position made by putting a non compressible cushioned
pillow ofheight 8 cm under the patient’s occiput. At the time
of laryngoscopy, head was extended on atlanto-occipital
joint maximally. In Group II patients; laryngoscopy was
done in simple head extension with head flat on operation
table and head extended maximally on atlanto-occipital
joint.

After induction of anaesthesia, laryngocopy was performed
in all the patients using Macintosh laryngoscope by an
experienced anaesthetist.

Exclusion criteria included patients with body mass
index more than 30 kg/m?, restricted neck movements,
neck circumference >40 cm at thyroid cartilage level,
mouth opening less than 3 fingers breadth, bucked teeth
and edentulous, thyromental distance less than 65 mm
(6.5 cm), limitation of anterior and posterior movement
of mandible, pathologic conditions associated with
difficulties in laryngoscopy, such as malformation of the
face, cervical spondylosis, tumours of airway, limitation of
mandibular anterior-posterior movement and loose teeth
were examined and ruled out.

Pre anaesthetic check-up including a detailed history,
general and systemic examination was done a day before
surgery to rule out any medical illness. Airway assessment
included: Modified Mallampati Grading (MPG), Inter-
incisor gap or Inter-Incisor Distance (IID), Thyromental
Distance (TMD), Amplitude of neck and head movements
as described by Wilson et al.’? Temporomandibular Joint
(TMJ) movement was assessed. Body Mass Index (BMI)
was calculated and noted. All the patients were thoroughly
investigated as per requirement of surgery routine
investigations.

After baseline vitals were noted, all the patients were pre-
medicated prior to surgery with Inj. glycopyrolate 0.2mg
and Inj. fentanyl 2 pg /kg. Routine monitoring including
three lead surface electrocardiogram (ECG), heart rate,
pulse oximetry (SPO2) and non-invasive blood pressure
monitoring was done.
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The patients were randomly divided in two groups of 100
each.

Group I (Sniffing position)-Patients were placed supine
and a non compressible cushioned pillow of 8 cm height
was placed under the head. At the time of laryngoscopy,
the head was extended on the atlanto-occipital joint
maximally.

Group II (Simple head extension)-Patients were placed
supine without the pillow. The head was extended
maximally on the atlanto-occipital joint at the time of

laryngoscopy.

Following pre oxygenation with 100% oxygen for three
minutes, all thepatients were given injection propofol
titrated to loss of response to verbal commands and
neuromuscular blocker injection succinyl choline 2 mg/
kg. Laryngoscopy was performed in all the patients using
Macintosh laryngoscopeby an anesthetist having over four
years experience in anaesthesiology, and competent with
respect to airway management to ensure the consistency
of the technique.

Glottic visualization during laryngoscopy was assessed
using duration of laryngoscopy.

Laryngoscopy was considered prolonged if its duration
exceeded 15 seconds.

Glottic view and IDS Score (Table 1) were recorded.
Complications, like fall of peripheral oxygen saturation
and dysrhythmias during laryngoscopy were noted.
Anaesthesia was maintained by using nitrous oxide (60%),
oxygen (40%), isoflurane and inj. vecuronium (0.1 mg/
kg). At the end of surgical procedures, the residual effect
of neuromuscular blocking agent was reversed with inj.
Neostigmine 0.05mg/kg and inj. glycopyrolate 0.01mg/kg
body weight.

All the patients were extubated after they responded
to verbal commands and had adequate spontaneous
respiration and shifted to post anaesthesia care.

All the parameters were recorded in the proforma attached
and statistically analysed at the end of study. Descriptive
statistics were calculated for continuous variables as
Mean, Standard deviation, Median and for categorical
variables as frequency distribution and percentage.
Student Unpaired t test (for continuous variables) and Chi
square test for categorical variable were used to see the
significance difference between the groups. SPSS14.0 for
windows statistical software used.

Table 1: Intubation Difficulty Scale (IDS)

Class Parameter

Score

N1 No Supplementary attempt required
Any Supplementary attempt required

N2 No supplementary operator required
Any supplementary operator required

N3 No alternative intubation technique used
Any alternative intubation technique used

N4 Cormack & Lehane Grade 1
Cormack & Lehane Grade 2
Cormack & Lehane Grade 3
Cormack & Lehane Grade 4

N5 Lifting Force During Laryngoscopy
No subjectively increased lifting force required during Laryngoscopy

WNN -0 -~0 -0~ 0

o

Subjectively increased lifting force required during Laryngoscopy 1
N6 External Laryngeal pressure for improved glottis visualization

No external laryngeal manipulation required

Optimal external laryngeal manipulation required 1

N7 Position of Vocal cords at intubation

Vocal cords are abducted

Vocal cords are adducted blocking the tube passage

Vocal cords not visualized

N -~ O
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RESULTS

Data from two hundred patients were analysed, hundred
in each group. The baseline demographic variables and
baseline haemodynamic parameters (HR, SBP, DBP, SPO2)
were statistically comparable in between the two groups.
It was also observed that the parameters like thyromental
distance, atlanto-occipital joint movement, inter-incisor
distance and temporo-mandibular joint movement did not
influence glottic visualization and tracheal intubation. The
differences observed were only because of position of the
head during laryngoscopy and intubation.

In Group I, there were more number of patients (62%)
with Cormack and Lehane grade 1 as compared to
Group II (40%) suggesting that glottic visualization was
significantly better in sniffing position. Similarly, partial
glottic view was less in Group [ (sniffing position) as
compared to much higher percentage (60%) in Group
II (simple head extension). Thus there was statistically
significant difference between the groups regarding glottis
visualization as per Cormack and Lehane grading (p<0.05).
Similarly both the groups showed statistically significant
difference with regard to modified Cormack and Lehane
grading (p<0.05) thereby indicating that sniffing position
was better for glottis visualization and tracheal intubation.

On comparison of various intubation difficulty scale
parameters in both the groups it was observed that
intubation was easier in sniffing position as compared to
simple head extension. No supplementary attempt (N1)
and supplementary operator was required in either of
the two groups. Alternate intubation technique (N3) was
required in more number of patients in Group II (12%)
as compared to only 5% in Group I. Similarly it was seen
that sniffing position (62%) was better than simple head
extension (40%) with regard to glottis visualization and
tracheal intubation as indicated by CL grading (N4). It was
seen that increase lifting force (N5) for glottis visualization
was required more in Group II (46%) as compared to only
11% in Group 1. This difference was highly statistically
significant (p<0.001). External laryngeal manipulation
(N6) was required in 19% patients of Group Il as compared
to only 9% in Group 1. None of the patient in either group
had vocal cords in adducted position (N7).

The total Intubation Difficulty Scale score indicated
that ease of tracheal intubation was significantly lower
(p<0.05) in Group I as compared to Group II.

60

DISCUSSION

Laryngoscopy and endotracheal intubation are considered
as the most critical events in the patients who are subjected
to surgery under general anaesthesia. In most of the
circumstances difficult laryngoscopy correlates to poor
glottic visualization. Proper positioning of the head and
neck during laryngoscopy and endotracheal intubation is
the first and the foremost manoeuvre that is routinely done
for optimizing the laryngeal view for the prevention of
complications related to laryngoscopy and intubation.

The sniffing position so far has been recommended as
the standard and optimal position for direct laryngoscopy
and endotracheal intubation. In the recent times, the
superiority of the sniffing position over the other head and
neck positions has been questioned.

The present study was carried out to evaluate whether
sniffing position provides better glottic visualization and
ease of intubation compared to simple head extension
during direct laryngoscopy and endotracheal intubation.

The technique of induction of anaesthesia and drugs
used were similar in both the groups. Laryngoscopy
was performed and glottis visualization was assessed
by Cormack and lehane grading and modified Cormack
and Lehane grading. Tracheal intubation was performed
and Intubation Difficulty Scale (IDS) was assessed and
recorded.

Anaesthesia was maintained with nitrous oxide, oxygen,
isoflurane and inj. Vecuronium 0.1mg/kg in both the
groups. Extubation was done after the patient responded
to verbal commands and had adequate spontaneous
ventilation. Results obtained were recorded and subjected
to statistical analysis.

The population sample studied was homogenous regarding
preanaesthetic characteristics such as age, weight, height,
BMI, ASA grade and baseline hemodynamic parameters.
The mean HR, SBP, DBP, SPO2, parameters of airway
assessment was comparable in both the groups.

Grade I view (complete glottic visualization) was seen
in 62% of patients in Group I as compared to only 40%
in Group II. This difference was statistically Significant
(p<0.05). While on the other hand, grade 2 view (partial
glottic Visualization) was seen in 50% of patients in group
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Table 2: Comparison of Cormack and Lehane Grading between the groups

CORMACK & GROUP | GROUP II p value SIGNIFICANCE
LEHANE
GRADE NO OF PATIENTS % NO OF %  0.007  SIGNIFICANT
PATIENTS

1 62 62 40 40

2 33 33 50 50

3 05 05 10 10

4 00 00 00 00

TOTAL 100 100 100 100

II as compared to only 33% in group I. This difference
was also statistically significant (p<0.05). However,
grade 3 view (none of the glottic structures visualized)
was seen in more number of patients (10%) in Group II
as compared to only 5% in Group II. The difference was
statistically significant (p<0.05). Thus, the result of our
study demonstrated that glottic visualization was better in
sniffing position than simple head extension. (Table 2)

Prakash S et al'? in 2011 visualized glottis in sniffing
position and simple head extension and observed that in
sniffing position complete glottic visualization was seen
in 62.2% of patients as compared to 53% in simple head
extension (p>0.05).Whereas partial glottic visualization
was seen in 29.8% and 37.3% of patients in sniffing
position and simple head extension respectively (p>0.05).
Grade III (poor glottic visualization) was seen in 7.6 %
patients in Group I and 9.2% in group II. The finding of
our study correlates with the findings of this study as far
as incidence of

Complete glottic visualization (62%) is concerned.
Whereas the incidence of other glottic views is different
from those of our study. This difference could be explained
on the fact that patients placed in sniffing position were
older (p<0.05) and had greater BMI (p<0.05) as compared
to simple head extension.

Park SW et al'® in 2014 evaluated the effect of age in
comparing the benefits of sniffing position over simple
head extension for glottic visualization. They found that
glottic visualization as assessed by POGO score was
significantly better only in younger group (<50 years). It
was 43% in simple head extension and higher (76%) in
sniffing position. These findings are similar to those of our
study as sniffing position provided better laryngeal view in
(62%) patients of less than 50 years.

Akihisa Y et all' in 2015 studied the effect of sniffing
position for glottis visualization and tracheal intubation
and found that although sniffing position did not improve
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the glottic visualization but can still be recommended
as an initial head position because it provides better and
easier intubating conditions.

PARAMETERS
SCALE

OF INTUBATION DIFFICULTY

Alternate intubation technique (stylet) was required in
more number of patients in Group II (12%) as compared to
Group I (5%). The difference was however not statistically
significant (p>0.05). Prakash S et all’? in 2011 evaluated
different parameters of intubation difficulty score and
found that stylet was used only in 4.4% patients in sniffing
position as compared to 8.9% in simple head extension
(p<0.05). These findings are in accordance with our study.

N4- Cormack and Lehane Grade.

The glottic visualization and tracheal intubation as
indicated by Cormack and Lehane grading was much better
in sniffing position (62%) than in simple head extension
(40%) and the difference was statistically significant (p
<0.05).

NS5- Lifting force.

In our study, increased lifting force for glottic visualization
was required in as many as 46% patients placed in simple
head extension (Group II) as compared to only 11%
in sniffing position (Group I), and the difference was
statistically highly significant (p<0.001).

Greenland KB et all™®! in 2010 evaluated the airway
configuration of sniffing position and found that sniffing
position required the least amount of tissue displacement
for glottic visualization and intubation therefore lesser
force was required for laryngeal exposure. Our findings
are in agreement with this study.

Prakash S et al'? in 2011 evaluated different parameters
of intubation difficulty scale and observed that increased
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lifting force was required in significantly lesser number of
patients (5.8%) in sniffing position as compared to 12.9%
in simple head extension (p<0.05). These results are in
agreement with our study.

N6- External Laryngeal Manipulation.

In our study, external laryngeal manipulation was required
in 19% patients of group II as compared to only 9% in
Group I. Singhal SR et al'® in 2008 observed that 20%
patients required external laryngeal manipulation in
sniffing position as compared to 30% in simple head
extension. These findings are similar to those of our study.
Prakash S etal"?'in 2011 observed the incidence of external
laryngeal manipulation. It was 32.7% in sniffing position
and higher (43%) in simple head extension position. These
findings correlate with the findings of present study.

N7- Vocal cord position.
All the patients in both the group had abducted vocal cords.

IDS score 0 (easy intubation) was observed in 62 patients
(62%) with sniffing position (Group I) as compared to only
38 patients (38%) in simple head extension (Group II), and
the difference was statistically significant (p<0.05). IDS
score 1-5 (mild difficulty) was observed in fewer patients
38 (38%) with sniffing position (Group I) as compared to
62 patients (62%) in simple head extension (Group II), and
the difference was statistically significant (p<0.05). IDS
score >5 (moderate to severe difficulty) was not seen in
any of the patients of either group. (Table 3).

Thus the total IDS 0 indicating very easy tracheal intubation
was much higher in Group I as compared to Group II.
This shows that intubation was easier in patients placed
in sniffing position. Greenland KB et all'! concluded that
sniffing position provides an easy passage for endotracheal

tube and make intubation easier as compared to simple
head extension which is in accordance with our study.
They supported their opinion based on the fact that least
amount of tissue displacement during laryngoscopy was
required in sniffing position.

Bhattarai B et all'”! found an: IDS score 0 (easy intubation)
in 58% patients in sniffing position as compared to only
41% in simple head extension, IDS score 1-5 (mild
difficulty in intubation) was observed in 41% of patients
in sniffing position as compared to 57% in simple head
extension and the difference was statistically significant
(p<0.05). These above findings are similar to those of our
study. They found an IDS score>5 (moderate to severe
difficulty in intubation) in 1% and 2% patients placed in
sniffing position and simple head extension respectively,
where as we did not have any patient in this category.

Prakash S et all'" postulated that a significantly greater
number of intubations were judged to be easy when
patients were intubated in sniffing position as compared o
simple head extension. Their supportive findings were: IDS
score0 in 60.4% in sniffing position in contrast to 47.6%
in simple head extension. This difference was statistically
significant (p<0.05). IDS score 1-5 was observed in only
38.2% in sniffing position as compared to 52.4% in simple
head extension. These findings are comparable with our
study. They found an IDS score >5 in 1.4% patients in
sniffing position and none in simple head extension, where
as we did not have any patient with IDS score >5 in either
of the two groups.

Akihisa Y et al' in 2015 found that sniffing position was
significantly associated with lower IDS score as compared
to simple head extension which makes the intubation
much more easier. This is in agreement with the findings
of our study.

Table 3: Showing comparison of Total IDS score between Group | and Group Il

TOTAL IDS SCORE _GROUP | GROUPIII p value _SIGNIFICANCE
NO OF % NO OF % 0.001  SIGNIFICANT
PATIENTS PATIENTS

0 62 62 38 38

1 19 19 16 16

2 14 14 27 27

3 02 02 10 10

4 00 00 00 00

5 03 03 09 09

TOTAL 100 100 100 100

62
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CONCLUSION

It is concluded that the sniffing position provides better
glottic visualization and ease of intubation as compared
to simple head extension during direct laryngoscopy
and endotracheal intubation. Hence, it should still be
regarded as the gold standard head position during direct
laryngoscopy and tracheal intubation.
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