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Abstract

Background: Proper position of the head and the neck is ingmbrfor optimizing laryngoscopic view and for eade
endotracheal intubation.We compared two differesttitions, sniffing position and simple head extensiluring direct
laryngoscopy on the basis of laryngoscopic viewybation difficulty and sympathetic responséethodology: One
hundred twenty patients of age group 20-50 yearseduled for elective surgeries under general dnasis were
divided into two equal groups in a randomized fashin group A (n = 60), sniffing position duringryngoscopy and
intubation; and in group B(n =60),simple head esimm position during laryngoscopy and intubatioaryngoscopy
view, ease of intubation and hemodynamic parameter® recordedResults: Demographic data and the different
parameters for assessment of difficult airway wamilar in both groups. Glottic visualization grades superior in
group A and intubation difficulty score were higherGroup B (P < 0.05), Hemodynamic parametersifégrdnt time
intervals were comparabl€onclusion: Sniffing position during laryngoscopy was foundh® superior to simple head
extention position in respect of better glottisuakzation and ease of intubation though no diffeeein sympathetic

response to intubation was found.

Keywords: Sniffing position, Simple head extention positi@irect laryngoscopic, Endotracheal intubation.

Introduction

Direct laryngoscopy is the mainstay of airway
management. Proper position of the head and thle nec
is important for optimizing the laryngeal view dugi
direct laryngoscopy. The importance of proper hexedi
neck position for optimizing laryngeal view during
laryngoscopy has been recognized since the proeedur
was first described by Kirstein in 1895.Inadequate
positioning may result in prolonged or failed traah
intubation attempts because of the inability tauglize

the larynx.The sniffing position has been traditionally
recommended for a long time as the optimal posiiion
direct laryngoscopy, in this position, the neck tnos
flexed on the chest by elevating the head withshizun

or wooden block under the occipital and extendirgg t
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head at the atlanto-occipital joint. Direct larysgopy
can also be performed with the head in simple exben

i.e flexion of the neck on chest is avoided.Advesabf

the sniffing position maintain that it aligns the
oral,pharyngeal and laryngeal axes, allowing the bf
vision to fall directly on the laryngeal inlet [1].
Concerns about the anatomical soundness of theeThre
Axes Alignment Theory (TAAT) [2] were raised
however during the last decade. Subsequently, the
superiority of the sniffing position over other deand
neck positions was also questioned. Futhermonsas
found that elevating the head higher than whaeeded

for a conventional sniffing position may improve
laryngeal exposure in some patients. The paucity of
clinical research that attempted to investigate the
optimal head position for direct laryngoscopy is
surprising, considering the frequency with whicle th
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technique is performed and the complications thay m
result from difficult laryngeal visualization. Thgudy
was carried out to evaluate the laryngoscopic view
sniffing position compared with the simple head
extension during direct laryngoscopy in elective
surgeries. We also evaluated the intubating cantti
obtained with the two positions.The complexity of
intubation was assessed by using a quantitativee sco
“The Intubation Difficulty Score” The predictivedtors
associated with improvement of glottic visualizatioy

the sniffing position maneuver were also studied.We
also studied sympathetic response to intubation in
sniffing position and simple head extension.

Methodology

After Institutional ethics committee approval, 120
American society of anaesthesiologists (ASA) grade
and Il patients of age group between 20 to 50 yaads

of both genders, modified mallampati class | and Il
scheduled for elective surgery under general ahesist
with tracheal intubation were included in the stadter
their informed written consent. Patients having BMI
>30 Kg/nf, propofol or other drugs allergy, bucked
teeth, restricted neck movements, interincisor g2
cm, pharyngeal pathology, history of hiatus hernia,
gastro oesophageal reflux, cervical spondylosis,
hypertention, diabetes, bleeding disorder and pstie
on antiplatelet or anticoagulant drugs and pregnant
females were excluded from the study.

Patients were randomly distributed in two equaligs
Group A: Sniffing position group.
Group B: Simple head extention group.

Method of randomization of patients was block
randomization. Subjects were allocated to two gsoup
Group A and Group B 0f 60 patients each (n=60)all ot
30 Blocks of size 4 each with treatment allocatain
1:1 for Group A and Group B were created with the
help of computer software. Coded opaque sealed
envelopes (total 30) were used; each envelope s u
for four patients leading to random assignment ré o
subject to one group.

Preoperative airway assessment was done. Mouth
opening was measured by asking the patients to open
the mouth as wide as possible and interincisor (gap
cm) in the midline was measured.value <3.5cm was
considered predictive of intubation
difficulty. Thyromental distance was measured alang
straight from the thyroid notch to the lower borasr
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the mandibular mentum with the head in full extensi

A value <6.5 cms was considered associated with
difficult intubation. Sternomental distance was
measured along a straight line from the mentunh¢o t
sternal notch with the head in full extension.Aueal
<12.5 cms was considered associated with difficult
intubation. Protrusion of mandible:Patients werkeds

to prognath, with mandible subluxation graded as
positive if the patient could bring the lower irmis
forwards in front of the upper incisors,as nonehi
lower incisor and the upper incisor were tip tq tind

as negative if the patients was unable to perfdrese
manuevres. The amplitude of neck and head movement
was measured as described by Wilson and colleagues
[3]. subject fully extends the head and neck,a pésnc
placed flat on the forehead and the patients ischsk

fully flex while the observer measures the chan§e o
angle in reference to a fixed point.This is thewidid

into <80°&>80°.

Modified Mallampati Classification [4]: The patient
was seated in the front of the observer with thedhe
neutral position, mouth wide open and maximum
protrusion of the tongue without phonation.The
visibility of oropharyngeal structures were claiesifas:

Class I: Visualization of the soft palate, faucesula,
anterior and posterior pillars.

Class IlI: Visualization of the soft palate, faueasl the
base of uvula.

Class llI: Visualization of the soft palate, an thase
of uvula.

Class IV: Visualization of the hard palate only.

Patients were kept nil per oral for eight hoursopto

the surgery.All patients were premedicated with inj
glycopyrrolate 0.005mg/kg iv. After arrival in the
operation room noninvasive monitoring devices
(noninvasive blood pressure, electrocardiographidea
and pulse oxymeter) were attached (Schillers Tipesco
[l Monitor), after securing the intravenous lineefBre

the induction of anaesthesia all the Group A (8wmiff
position) patients were placed supine and a cushkion
wooden block of 8 cm height was placed under the
head. At the time of laryngoscopy, the head was
extended on the atlanto; occipitaljoint
maximally.GroupB (simple head extension) patients
were placed supine without the wooden block. Tradhe
was extended maximally on the atlanto occipitahtj@it

the time of laryngoscopy.
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Following preoxygenation for 5 minutes, the staddar
induction technique was applied to all the patighich
included midazolam 0.05mg/kg, fentanyl 2ug/kg and
propofol 2mg/kg.Neuromuscular block included
1.5mg/kg of succinylcholine, after ventilation with
oxygen for one minute.

We did laryngoscopy in all the patients using three
sized Macintosh laryngoscope blade to ensure the
consistency of the technique. Glottic visualization
during laryngoscopy was assessed using modified
Cormack and Lehane classification [5] (without ol
laryngeal manipulation). External laryngeal
manipulation was permitted after evaluation in orae
facilitate endotracheal intubation. After assessihg
grade of laryngoscopy, tracheal intubation was
performed and intubation difficulty score [6] wased

to asses difficulty in intubation.

Intubation difficulty score (IDS):

N; 0-No supplementary attempt required
1-Any supplementary attempt required

N, 0-No supplementary operator required
1-Any supplementary operator required

N3 0-No alternative intubation technique used
1-Any alternative intubation technique used
N , 0- Cormack and Lehane Grade 1
1-Cormack and Lehane Grade 2

2-Cormack and Lehane Grade 3

3-Cormack and Lehane Grade 4

Ns O-No subjectively increased lifting force required
during laryngoscopy.

Result
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1-Subijectively increased lifting force required dgrin
laryngoscopy. B O-No optimal external laryngeal
manipulation required.

1-Optimal external laryngeal manipulation required
N~ 0-Vocal cords are abducted

1-Vocal cords are adducted

IDS is the sum of Nto N,

Score 0=no difficulty at all.

Score 1-5=mild difficulty.

Score >5=moderate to severe difficulty

Sympathetic stimulation in terms of heart rate arehn
blood pressure was noted 5 min before administratio
of propofol, at the time of laryngoscopy and 10 min
after laryngoscopy.

Rest of anaesthesia was continued as per standard
protocol.Anaesthesia was maintained with @©l,0,
isoflurane and muscle relaxant used was atracurtm.
the end of procedure residual neuromuscular blocker
was reversed with neostigmine and glycopyrrolaté. A
the patients were extubated and shifted to post
anaesthesia care unit, complication like fall irygan
saturation and dysrrhythmias during laryngoscopyewe
also recorded. Statistical analysis was done uSPg§S
version 16. : All the Quantitative data was presdrdas
mean and standard deviation and compared using
student’s t-test. Qualitative data such as modified
mallampati grade, glottis visualization grade and
intubation difficulty score were analysed using-chi
square test. P-value of < 0.05 was considered as
significant

Both the groups were comparable in terms of aggds# Grade and BMI.There was no significant diffeze between
the two groups.(P value>0.05) as per table 1.Bbth groups were comparable in termshddified Mallampatti
Classification,interincisor gap,hyomental distaritgromental distance and sternomental distancea(ie>0.05)(table
2). Comparison of intubation difficulty score betmetwo groups demonstrated no significant diffeesn¢table 3)
except in N which implies alternative technique for intubatiand N, which implies the laryngoscopic view.More
patients in GroupB hadj$core of one (n=31) as compared to GroupA(n=160.@b).

Table-1: Demographic Parameters

PARAMETERS GROUP A(N=60) GROUP B(N=60)
MeantSD MeanzSD
Age(yrs) 31.28+ 8.04 30.90+ 6.89*
Sex(m:f) 31:29 32:28*
BMI(Kg/m?) 22.87+2.49 23.73+ 3.02*

* p-value > 0.05 * * p-value significant at 0.05** p-value significant at 0.005
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Table-2: Predictors of Difficult Intubation

Predictors of difficult intubation Group A(N=60) Group B(N=60)
MeanzSD Mean=SD
Interincisor Gap 60.90+ 2.04 60.36+ 2.19*
Hyomental Distance 55.18+ 3.21 55.36 +3.70*
Thyromental Distance 84.96+ 2.68 84.55+ 3.02*
Sternomental Distance 165.56+ 4.95 165.23 £5.11*
Mallampati Grade 52:08 46:14*
Gradel : Grade I

* p-value > 0.05 * * p-value significant at 0.05** p-value significant at 0.005

Table-3: Intubation Difficulty Score

Parameters Deciding intubation difficulty Score Goup Group B(N=60)
A(N=60)
N; | Requirement of supplementary attempt g 60 58 *
1 00 02
N, | Requirement of supplementary operator 0 59 56 *
1 01 04
Ns; | Requirement of alternative technique 0| 44 29 rkk
1 16 31
N, Cormack and Lehane Grade 1 0 50 38 *x
Cormack and Lehane Grade 2 1 08 18
Cormack and Lehane Grade 3 2 02 04
Cormack and Lehane Grade 4 3 00 00
Ns | Requirement of increased lifting force durin@ 49 40 *
laryngoscopy 1 11 20
Ns | Requirement of optimal external manipulationO 35 27 *
1 25 33
N, | Vocal Cord Position 0 |59 60 *
1 01 00

* p-value > 0.05 * * p-value significant at 0.05** p-value significant at 0.005

Table-4: Laryngoscopic View and Intubation Difficulty

CL Grade & IDS Group A(n=60) Group B(n=60)
Cormack And Lehane¢ Gradel 50 38 o
grade Gradell 08 18

Gradelll 02 04

GradelV 00 00
Intubation  Difficulty | O 38 28**
Score 1-5 13 18**

>5 09 14*

* p-value > 0.05 * * p-value significant at 0.05** p-value significant at 0.005
Similarly, there were fewer patients in Group B Z8¥3than Group A (n=44) with N\score of zero (p<0.05). The P value

was 0.005 for M variable in two groups which was highly signifitabaryngoscopic view was better in group A with
more patients having a N score of zero (n=50) ampesed to group B (n=38).similarly there were mpatients in
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group B (n=18) as compared to group A (n=8) witkddre of one.Also, more patients in group B (n=&J N score of
two as compared to group A (n=2). no patients ihezigroup had N score of three.The total intuladdficulty score

determining the ease of tracheal intubation wagisopin group A than in group B (P=0.04). Glottisualization grade
was superior in-group A as compared to Group Bléta@). There were no statistically significant diffnce in mean
heart rate and mean arterial blood pressure inthetigroups (table 5).

Table-5: Hemodynamics parameters

Hemodynamics parameters Group A(n=60) Group B(n=60)
Mean+SD Mean+SD
H R(/min) 5 min prior to propofol administration 88 +6.85 88.96+ 6.44*
At the time of laryngoscopy 106.48+ 7.90 106.61553.
5 min after laryngoscopy 100.68+ 7.54 99.93+ 8.30*
10 min after laryngoscopy 94.38+ 6.51 93.95+ 7.26*
MAP(mmHg) 5 min prior to propofol administration 96+ 6.55 96.23+ 5.26*
At the time of laryngoscopy 107.10 £5.91 107.90368.
5 min after laryngoscopy 103.38 +5.67 103.80+ 5.07*
10 min after laryngoscopy 98.83 £5.57 99.56+ 5.06*

* p-value > 0.05 * * p-value significant at 0.05** p-value significant at 0.005

Discussion

Intubation difficulty is commonly identified as ask
factor for morbidity and mortility.Caplan et al. ][7
Difficult tracheal intubation is defined by the Antan
society of anaesthesiology [8] as when proper titser

of the endotracheal tube by convention laryngoscopy
requires more than three attempts or more than ten
minutes. The sniffing position is universally
recommended for oro-tracheal intubation in the
operating room Samsoon Gillespie et al[9] provittesl

first analysis of anatomical factors involved in
laryngoscopy. According to him, the solution to the
ease of intubation was to attain adequate depth of
anesthesia and muscle relaxation.

Convention laryngoscopy and intubation requires a
direct view of structures of larynx.Jackson [10]swiast

to emphasize the importance of position of head for
laryngoscopy and intubation.The classical ratiorfate
sniffing position is that the alignment of the mamdar
axis, pharyngeal axis and laryngeal axis is fadéd,
permitting successful direct laryngoscopy. Thecketi
by Banister and Macbeth [2] in 1944 is the only
published experimental study to our knowledge Hzest
attempted to provide an anatomical explanation and
justification for use of this position. Adnet et [l1]
using magnetic resonance imaging found that itas n
possible to achieve anatomic alignment of the Igegah,
pharyngeal and the mouth axes in neutral, simpéal he
extension and in sniffing position, however thelang
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between the line of vision and the laryngeal axis
decreased in both simple head extension and the
sniffing position compared with the neutral positidn
addition the sum of the angle between pharyngeal ax
and the laryngeal axis and that between mouthands

the pharyngeal axis was least in the sniffing pomsit
suggesting an advantage of the sniffing positiorrov
the simple head extension position. This study lvea

non anaesthetized volunteers and the laryngoscope
blade was not used.Chow HC [12] further investidate
the concepts of three axes and concluded that ikere
only involvement of two axes “oral and pharyngeal”
and “the tongue”. All these studies however poirdged

that the angle between laryngeal axis and the dihe
vision was detected in sniffing as well as simpéadh
extension position.

Thus these positions are comparable among thensselve
but better than neutral position .Our study wasedtin
validate the benefit of the systemic use of sniffin
position as compared to simple head extensioniposit
for patients undergoing elective surgeries undeeos
anaesthesia with endotracheal intubation. In oudyst
both groups did not differ demographically .Pararet

of airway assessment and Mallampati grade were
comparable in both the groups. The blade size was
standardized for consistency.Our finding correlate#

with the study by Singhal et al [13], they found
intubation difficulty score was better in patiemsth
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sniffing position as compared to simple head extens
position. They found that both the groups were
comparable as regard to seven variables of intbati
difficulty score except for N3 variable which indied
alternative intubation techniques like change of
position,change of blade or use of stylet. They it
note any statistical difference in N4 variable, ttary to
this we found statistical significant differenceglottis
visualization grade N4 in both the groups,with Ndng
better in sniffing position. Adnet F et al[14] falimo
significant advantage of the sniffing position over
simple head extension in terms of laryngoscopic
view.On the contrary of this ,we found better gfott
visualization in sniffing position as compared tmgle
head extension position.

Bhattarai B et al[15] found clinically better glistt
visualization in sniffing position but statisticallnot
significant with simple head extension position whe
compared during direct laryngoscopy, but the intiolma
difficulty score was statistically significant imiffing
position as compared to simple head extensioniposit
Ambardekar M et al [16] also noted that the use of
sniffing position for direct laryngoscopy was asated
with an improvement in laryngoscopic view.

The results of our study are supported by the studf
Adnet et al, Bhattarai B et al, Ambardekar M et al,
Singhal et al [13,14,15,16] in terms of intubation
difficulty score in two groups. All these studiagggest
that sniffing position offers more ease of tracheal
intubation and better laryngoscopic view as comgare
to simple head extension position in difficult ibation
situations like long standing diabetes mellitusegl
apnea, loose upper incisors and tumors of the girwa
ect. In our study, we excluded these patient anthdo
better laryngoscopic view in sniffing position iormal
patients as well.

We also evaluated the sympathetic response to
laryngoscopy in both positions expecting favorable
response with sniffing position reflected by better
hemodynamic parameters. In sniffing position géotti
visualization as well as ease of intubation is dye#ts
compared to simple head extension position needing
less manipulation required for glottis view and
intubation and thus reducing the sympathetic respon
But we failed to find such difference and both the
groups were found to be comparable regarding
hemodynamic parameters.
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Conclusion

Sniffing position during laryngoscopy was foundhke
superior to simple head extention position in respé
better glottis visualization and ease of intubation
.though no difference in sympathetic response to
intubation was found.
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