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Background: Aim: The aim of the present study is to assess @dpare the efficacy of Macintosh laryngoscope v@HMAC video
laryngoscope in attenuating the hemodynamic stesgsonses to laryngoscopy and endotracheal inam&iibjects and MethodsA total of

60 patients of ASA grade | or Il who were admitiedhe hospital for general anaesthesia were imtlud the study. The total number of
patients was randomly divided into two groups comitg 30 patients each. In one of the group theotradheal intubation was performed
using the Macintosh laryngoscope while in the otjreup the endotracheal intubation was performéagusie C-MAC video laryngoscope.
After successful completion of the intubation psxéhe various hemodynamic parameters were colystanbrded at regular time interval
for any sign of hemodynamic response among thematipost intubatiorResults: Hemodynamic parameters such as systolic, diastolic
mean arterial pressures and mean heart rate wenel to be significantly higher among the Macintéstyngoscope group in comparison to
the C-MAC group. However, no significant differenmas observed in the percentage of oxygen sataratitong the two groups. The time
taken for glottis view and total time taken forubation was found to be significantly higher amahg patients intubated with Macintosh
laryngoscope in comparison to C-MAC laryngoscog®e ihcrease in the total time taken for intubati@s significantly found to increase the
hemodynamic response among the patients signififiegincreased risk of hemodynamic complications ragnpatients intubated with
Macintosh laryngoscope. Cormack-Lehane grading feasd to be higher among the patients intubateth wie Macintosh laryngoscope
which might have resulted in the increased intumatime among the patients intubated with Macinttaslingoscope. The percentage of
successful intubation at the first attempt was &sod to be higher in the C-MAC laryngoscope grémpcomparison to the Macintosh
group.The percentage of glottis opening (POGO) fwaad to increase significantly with C-MAC videayagoscope in comparison to the
Macintosh laryngoscop&€onclusion: The study concluded that video guided C-MAC larnstgpe was a better alternative to conventional
Macintosh laryngoscope with decreased hemodynassjmonse and increased successful intubation arhergatients.
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) can be challenging for inexperienced persgns.
Introduction To overcome this in recent years video laryngoschay

been introduced and increasingly used to facilitate
Laryngoscopy and endotracheal intubation has beelh w endotracheal intubatidh”

recognized as a gold standard in airway manageaedt

considered as important components of general C-Mac video laryngoscope is a type of video larswpe
anaesthesid. In a standard endotracheal intubation which consists of a standard Macintosh blade witmell
procedure, a flexible endotracheal tube is passta the camera and a light source at the end of the blhde t
trachea under direct visidf. Different types of rigid connects to a video display. 8The present study was
laryngoscopes with or without flexible optic lighturce are  conducted to assess hemodynamic responses suakads h
routinely used to facilitate the passage of endbeal tube rate, systolic, diastolic and mean arterial pressim patients
into the trache& Macintosh laryngoscope which consists of during endotracheal intubation using the convemafion
handle and blade with a light source for direcyngioscopy laryngoscope (Macintosh laryngoscope) and the C-MAC

has been used since long as it is portable angémsive.’ video laryngoscope, to assess the success rateeofirst
However, in patients with head and neck traumauspected  attempt intubation using Macintosh laryngoscope &hd
instability of the cervical spine, the endotrachidlibation MAC laryngoscope and to assess the visibility ef ldrynx.
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Subjects and Methods

Ethical approval for this study was obtained frofme t
Institutional Ethics committee of Narayana MediCalllege
& Hospital, Nellore, A.P. A total of 60 patients &SA
grade | or Il who were admitted in the hospital general
anaesthesia were included in the study. The tatalber of
patients was randomly divided into two groups cionitg 30
patients each. The study sample consisted of ididals of
either sex and between the age group of 20-70 y&ées
study period was from January 2017 to July 2018 in
Narayana Medical College & Hospital. Informed anktten
consent was obtained from all the patients.

The inclusion and the exclusion criteria for théesgon of
study population were as follows: patients with A§rade |
and I, aged between 20-70 of either sex, patientiergoing
elective surgical procedures under general anasattaand
patients with Mallampatti grade of | and Il werecluded.
Pregnant patients, patients with hepatic failuemal failure
and cardiac conduction abnormalities, patients \migiory
of asthma or chronic obstructive pulmonary diseabese
patients with a BMI of more than 30, patients wihs than
18 years and more than 70 years of age, patietkts ABA
grade of lll and IV and with a difficult airway arghtients
with Mallampatti grade of 11l and 1V were excluded.
Pre-anaesthetic evaluation was performed on theique
evening before surgery. On the day of surgery, hie t

number along with percentage in case of categorical
variables. The statistical differences between ouaipre-
operative and post-operative variables were céledlaither
with t-test or chi square test depending on théabée. The
correlations among the various continuous and ositesy
variables were calculated using Pearson’s coroglati
coefficient and Spearman’s correlation coefficient
respectively. A p value of less than 0.05 was iatlly
considered to be significant while a p value osldsan 0.01
was considered to be highly significant. All thaxtistical
analyses were performed using IBM SPSS Statistiés 2
software.

Results

The study comprised of 60 individuals in whom 30reve
intubated using Macintosh laryngoscope while theai@ing

30 with C-MAC video laryngoscope.

The demographic data in terms of age, weight, agighh
was similar in both the groups. The percentage alerand
female patients in the study was 53.3 % and 46.7 %
respectively.

The percentage of subjects with the grade | andegia
mallampati score intubated with Macintosh laryngqmec
were 66.7% and 33.3% respectively while the witME&C
video laryngoscope they were 63.3% and 36.7%
respectively.

operation theatre intravenous line was started and - - -

pulseoxymeter, noninvasive blood pressure cuff BQG ;I;]aeb:)eatilénlt)semographlc data and pre-operative obsert@ns of

?eomng(c)lrsnarri/(?reara(r:’r?lejtr;ergtigch t;)s tf:gcs()rgtoli(t:heljta bazelme Pre-Operative vitals Mean + SD/ Number (%) P value
y P y , a0 Gender Male 32 (53.3)

mean arterial pressures, mean heart rate as wethas Female 28 (46.7)

percentage of oxygen saturation among the patj@is to Age Male 44.22+12.28 0.36b

intubation. All patients were preoxygenated withQ%0 : Female 47.25+13.47

oxygen and were premedicated with Inj.GlycopyrmlaD Height (cm) F’\g?rl\gle igj'gg’ = gf <0.01*

mcg/kg, Inj.Midazolam 0.0_5-0.1_ mg/l_<g, Inj.Fentan_y#Z Weight (Kg) | Male 654+ 767 <0.01"D

mcg/kg. After preoxygenation, induction was doneéngis Female 5568+6

Inj. Thiopentone 3-5 mg/kg and Inj.Vecuronium Ongy/kg Body mass | Male 2149+16 <0.01**b

was given intravenously and intubation done aftemi. index (BMI) | Female 20.43+1.29

After intubation, anesthesia was maintained with gpﬁ ‘gsco . '(\:""’,‘\;I’Z‘?Sh 33(’)0 ésoo)

Isoflurane0.4-1.2 vol%, Air 1.5 L/min, and O2 1.5vin. An AS),/AgGradep |- Méle) 25 (@41.7) 0.08a

8.0 mm tube was used for males and a 7.0 mm tudx fos Female 16 (26.7)

females during the endotracheal intubation. Alubgtions Il Male 7 (11.6)

were performed by a single anesthesiologist whorhase Female 12 (20)

than 2 years experience with the C-MAC. Paramestiach as | Mallampati | Macintosh | | 20 (66.7) 0.78a

the Cormack-Lehane score, the time for glottis vi¢otal seore CVAC 'I' ig ((?ég‘?)

intubation time, number of intubation attempts and M 11(36.7

percentage of glottis view were recorded for arialgé the
data pertaining to the safety and efficacy of
laryngoscopes. After successful completion of titabation

the

a-Chi-square test; b- t-test; **p<0.01

Table 2: Pre and post-operative
patients under study.

mean heart rate (HRof the

systolic blood pressure(SBP), diastolic blood press®BP),

. - Time Type of Mean = SD/ P value
mean ar_terlal pressur_es(MAP) in mmHg, mean heart interval laryngoscope Number (%)
rate(HR) in beats per minute(bpm) and percentagexygen Baseline Macintosh 80+5.9 0.12a
saturation(SpO2) were monitored at 0,1,3 and 5 pust C-MAC 78+4.
. . . . . 1 1 *k
laryngoscopy and post intubation time intervalpeesively. 0 min Macintost 87158 <0.01**a
C-MAC 83 +4.65
1 min Macintosh 87 £6.25 <0.01**a
Statistical analysis , C-MAC 82+4.76 -
All the demographic, pre-operative vitals and pmerative | 3 ™M é";’\"ﬂ";’g"sr‘ 85134+i551 <0.01™a
assessments were (_expressed e|ther_ as mean _aldnghmt =min Maciniosh 83152 00i"a
standard deviation in case of continuous varialdesas C-MAC 79+5
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0
Percentage of individuals with the grade | Cormhekane The mean DBP, SBP and MAP among patients during and

score was higher in the C-MAC laryngoscope groujp %) post intubation increased gradually in both theugso

than that of the Macintosh laryngoscope (20%). The

percentage of individuals with grade Il and Il amgothe Table 5: Table showing the meantime taken for gldis view and
Macintosh laryngoscopy group (36.7% and 33.3% intubation time among individuals intubated with Macintosh
respectively) was higher than that of the C-MACead _and C-MAC video laryngoscope.

laryngoscopy group (33.3% and 20% respectively). Type of Mean+SD | Pvalue
laryngoscope
- - Time for glottis view (s) Macintosh 12.23 +3.77 .8D*a
Table 3: Pre and post-operative mean arterial presse (MAP) C-MAC 59+115
of the patients under study. Time to intubate (s) Macintosh 15.87 + 3.4 0.09a
Time Type of Mean + SD/ P value C-MAC 1453 +2.48
interval laryngoscope Number (%) Total intubation time (s) | Macintos} 29.9 +6.1! <0.01**a
Baseline Macintosh 98+9 0.24a C-MAC 22.333.8
C-MAC 95+6 . t-test
0 min Macintosh 102 +10.10 <0.05*a + ™p<0.01 o
C-MAC 97 + 6.3 . SD- Standard deviation
1 min Macintosh 103 +9.26 <0.01**a
C-MAC 98 +6.39 Table 5: Table comparing laryngeal pressure and POGQ score
3 min Macintosh 104 +9.09 <0.01**a among patients intubated with Macintosh and C-MAC vdeo
C-MAC 99 +6.05 |aryngoscope_
5 min Macintosh 105 +8.9 <0.01**a Type of Number (%) / | p value
_ C-MAC 98 6.5¢ laryngoscope Mean + SD
* best *p<0.05, **p<0.01 Laryngeal pressure Macintosh 19 (63.3)
Table 4: Pre and post-operative mean oxygen satuian (SpO2) C-MAC 5(16.7 -
of the patients under study. POGO Score '\CA?\;:Z‘?S' gég? i523' <0.01**a
Time Type of Mean + SD/ P value - . : :
. . t-test; **p<0.01
interval laryngoscope Number (%)
Baseline Macintosh 97.4+0.81 la . .
C-MAC 974+ 0.67 Howevgr, in C-MAC group the mean DBP [Figure 2]_nda
0 min Macintosh 96.7 + 0.62 0.85a SBP [Figure 3] was more or less of the same legating
' C-MAC 96.8 +0.7! the 3 min and 5 min post intubation period. Theras va
1 min '(\:"""‘\22‘?5' g?-gfg-& 0.21a significant difference in the mean DBP and SBP mwthe 0
: — s min, 1 min, 3 min and 5 min post intubation timeripe
3 min Macintosh 97.2+0.63 0.69a . - .
C-MAC 973+ 0.66 among the Macintosh and the C-MAC video laryngo8cop
5 min Macintosh 97.3+0.75 0.86a group.
C-MAC 97.3+0.6
a- t-test

Table 6: Correlation between the total time taken dr intubation
C-MAC video laryngoscope had the highest percen@ge and the mean of SBP, DBP, MAP, SpO2 and HR among

individuals (80%) with a successful intubation he ftfirst patients.

atempt in comparison to Macintosh (60%). gas?ttglirs blood pressure (SBP) Peggs(;)nr 9500/;80:0 0.67 . \éi!ge
There_ was no statistically significant difference the D?'astolic bloodgressure (oBF | 04; 034006 | <001
baseline values of all the study parameters ambagwo Mean arterial pressure (MAP) 054 03310070 0.0
groups. Oxygen saturation (SpO2) 0.08 0.17t00.83 0.50
It was observed that in both the groups the meant mate Heart rate (HR) 0.44 0.22t00.63  <0.01**
increased during the 0 min of intubation which graity © 7p<0.01

. - . . 4 . r- Coefficient of correlation
decreased with time. This level of increase at30ahd 5 min «  Cl- Confidence interval

interval was higher in Macintosh group when comgaceC-

MAC video laryngoscope group [Figure 1] which is 2
statistically significant(p<0.01). %
g’ L1
o E 06
£ .. 5 o
= a g V1L
o &4 c 82
S g ---m-+ C-MAC
e 82 S 80
€ =
g 8o i ML 78
g :: ««-i-- C-MAC 76
2‘ - Baseline o min 1 min 3min s min
72 Time interval
Baseline omin 1 min 3 min s min
Time Interval Figure 2: Comparing the mean diastolic blood presge among

individuals at different time intervals during and post
intubation performed with Macintosh laryngoscope aml C-
MAC video laryngoscope

Figure 1: Comparing the mean heart rate among indiiduals at
different time intervals during and post intubation performed
with Macintosh laryngoscope and C-MAC video laryngscope
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Figure 3: Comparing the mean systolic blood presser among
individuals at different time intervals during and post
intubation performed with Macintosh laryngoscope aml C-
MAC video laryngoscope

In C-MAC group the mean MAP during the 5 min post

intubation period was lower than the levels duting 3 min
period [Figure 4]. There was a significant diffezenin the
mean MAP during the 0, 1, 3 and 5 min post intudratime

period among the Macintosh and the C-MAC video

laryngoscopic group.

MAP (mmHg)
3

Baseline omin 1 min 3 min s min

Time interval

Figure 4: Comparing the mean arterial pressure amog
individuals at different time intervals during and post
intubation performed with Macintosh laryngoscope aml C-
MAC video laryngoscope

The mean time taken for glottis observation wasébto be
significantly (p<0.01) higher among the individuaisubated
with Macintosh laryngoscope (12.23 s) in comparigon
those intubated with  the C-MAC video laryngosedp.9
s) [Figure 6].
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Figure 6: Comparison of the time taken for glottisview during
intubation performed using Macintosh laryngoscope ad C-
MAC video laryngoscope. ** denotes p<0.01

No significant difference was observed for the titaleen for
intubation among those intubated with Macintosh.&I5)
and C-MAC laryngoscope(14.53 s) (Figure 7).
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Figure 7: Comparison of the time taken to intubateusing
Macintosh laryngoscope and C-MAC video laryngoscope

In both the groups the mean SpO2 dropped during timén
intubation period which gradually increased wittméi The
level of SpO2 decrease among the Macintosh grouimgiu
the 0 min interval was found to be higher than tifahe C-
MAC group [Figure 5]. However, no significant difémce
was observed for the 0, 1, 3, and 5 min post intabdime
period among both the groups.
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Figure 5: Comparing the mean SpO2 percentage among
individuals at different time intervals during and post
intubation performed with Macintosh laryngoscope aml C-
MAC video laryngoscope

The total intubation time was found to be signifitta
(p<0.01) higher among the individuals intubated hwit
Macintosh laryngoscope (29.9 s) in comparison toséh
intubated with the C-MAC video laryngoscope (22)33s
[Figure 8].
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Figure 8: Comparison of the total intubation time wsing
Macintosh laryngoscope and C-MAC video laryngoscope**
denotes p<0.01

Pearson correlation indicated that with a decrdas¢éhe
POGO percentage, the total time taken for intulbatio
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increased which is statistically significant at

D

[Figure 9]. The mean POGO score among individuals

intubated with the Macintosh laryngoscope (61.33%6)s
found to be significantly lower than those intulthteith the
C-MAC laryngoscope (80.67%).

Totalintubation time (s)

o 20 40 60 8o

POGO

100 120

Figure 9: Chart showing the correlation scatter grgph between
the percentage of glottis opening (POGO) and the tal
intubation time among patients. ** denotes p<0.01

A significant positive Pearson correlation was obsé

between total intubation time and mean SBP (0.B®BP

(0.47), MAP (0.54) and HR (0.44) levels. This irates that
the increase in the total intubation time leadth®increase
in SBP, DBP, MAP and HR levels.

Discussion

This randomized controlled study was designed topare
the hemodynamic responses such as heart rate,ligysto
diastolic and mean arterial pressures in patientsngd
endotracheal intubation using Macintosh laryngoscand
C-MAC video laryngoscope. The study also compates t
visibility of the larynx and success rate at thrstfattempt of
intubation among patients using the Macintosh drel G-
MAC video laryngoscope.

From the study it has been observed that the henamalig
response was significantly reduced among the patigrat
were intubated using the C-MAC video laryngoscope i
comparison to Macintosh laryngoscope. In both ttoeigs it
was observed that the mean heart rate, systolistalic and
mean arterial pressures increased just after thipletion of
the intubation. However, among patients intubateith \@-

intubated with Macintosh laryngoscoe

However, our study was inconsistent with Sarkikealg and
Chandra Shekaraiah et all. where the hemodynarsporese
among the patients intubated with Macintosh and AaM
video laryngoscope were found to be more or less
similar 12

Report presented by Sarkar et al. however justifiedresult
mean heart rate and blood pressure among the atitthe
direct laryngoscope group was found to be more théoid
higher in comparison to those intubated with video
laryngoscopé&?

In this study no significant difference in the lewd the
percentage of oxygen saturation (SpO2) was obsemeuhg
the patients intubated with Macintosh and C-MAC edd
laryngoscope.Similar results were also reportedipusly
by Mogahed et al., Noppens et al., Sarkar et diere/ no
difference was observed in the level of SpO2 amthroge
intubated with  Macintosh and C-MAC video
laryngoscop&.**'Y However, in a study by Goksu et al., it
was reported that the number of patients with oryge
saturation level below 90% was greater among thients
group intubated with Macintosh laryngoscope in carigon

to those intubated with C-MAC video laryngoscopeichih
was inconsistent with our study!

During intubation major contributors of increased
sympathetic response includes the force exertednglur
laryngoscopy, the time duration of complete intidratas
well as the number of intubation attempts for sesfd
intubationt®

While comparing the laryngoscopic view using therGack-
Lehane score it was observed that the individuatisbated
with the C-MAC video laryngoscope displayed a bette
visibility of the glottis in comparison to thoseuated with
the Macintosh laryngoscope.

Our study was consistent with previous studies by ¥t al.,
and Kaplan et al.,and Shimada et al., where & wlgo
reported that compared with direct visualizationrded
assisted visualization provided better and improved
laryngoscopic view:"*819

However, in a study by Vassiliadis et al., it waparted that
the C-MAC video laryngoscope did not provide any
enhanced view of the larynx during intubation imgarison

to the conventional Macintosh laryngoscope which
contradicts our finding&™

The number of patients with successful intubatibtha first
attempt was found to be higher among the C-MAC wide

MAC video laryngoscope, the mean arterial pressure laryngoscopy group in comparison to that of the Msh

increased up to the 3 min time interval post intidra
followed by a fall in the mean arterial pressure.

The observed
parameters among both groups can be explaineceasshlt
of the sudden response of the sympathetic systernmeo
laryngoscopic procedure and to the post intubagiffect of
the laryngeal pressure exerted during laryngoscioptgtion
caused due to the entrance of the tube throughréicbea,
expansion of the cuff, and pressure exerted on rig
cartilage.

group.
These findings were found to be consistent with ome

increased levels in the hemodynamicreported by Aziz et al., where the percentage tépes with

the successful intubation at the first attempt feasd to be
93% with video laryngoscope while it is 84% amornigect
laryngoscope which is significali! Similar findings were
reported in studies by Sulser et Sakles et al*® and
Rida et al., {FouadRida, 2017 #61} Noppens ef'dl.,

However, in a study by Driver et al.,, no differenaas
observed neither in the incidence of first-passcess

Our study was consistent with the one conducted by attempts nor the duration of the intubation timeoagthe

Mogahed et al., in which they have reported that th
hemodynamic response post laryngoscopy was signific
well maintained in C-MAC group in comparison to $bo

patients intubated with either C-MAC video laryngoge or
Macintosh laryngoscope which is contradictory te thsults
that was obtained in the stuld§l. According to Lee JH et al.,
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0
the increased number of attempts during tracheabation

was found to be associated with increased
desaturations and tracheal intubation associateentev
(TIAEs) Our study was inconsistent with that of fbattano
et al., where no significant difference in the kataubation

allow for video-taping the entire intubation prouoesl for

risk of subsequent review or documentation of the intubatio

process.

time was observed among the C-MAC and the Macintosh Conclusion

laryngoscope group>?® In studies by Shin et al., Kinicaslan
et al.,similar observations were obtained whereGHdAC
was found to be associated with an improved larghgiew
as well as with a higher success rate of intubatmmpared
to the Macintosh blad&’?®!

The percentage of glottis view among the patiemtsbiated
using the C-MAC video laryngoscope was found to be
80.67% whereas with conventional Macintosh laryegpe

it was found to be 61.33%. The total intubationditaken
was found to decrease significantly as POGO scoriheo
patient increases.

Similar result was also observed by Kilicaslan &t a
Noppens et al., where a significantly improved PO&0re
was observed among patients intubated with the CCMA
video laryngoscope in comparison to that of the ikash
laryngoscop&® The mean POGO score of the patients
intubated with Macintosh laryngoscope was foundea!2%
while the mean POGO score of those intubated WiMAT
video laryngoscope was found to be 76%%° Eismann et
al., observed that hyper-angulated blade geomaetdfitdee C-
MAC video laryngoscope provided a better view adl ag
viewing angle in comparison to that of the standalate
geometry of the Macintosh-type laryngosc&fe.

Pournajafian et al. reported that although thehiation time
was reported to be higher among the patients itedbaith
video laryngoscope did not result in the increasethe
hemodynamic responsEY. In a study byinangil et al., it
was reported that there was no difference in time tiaken
for intubation among the patients performed witllea
laryngoscope or conventional laryngoscope nor theas
any difference in the hemodynamic responses ambeg t
patients of the two group¥ Direct laryngoscopy involves
stretching the oropharyngeal tissues in an attengopt
straighten the angle between the mouth and thetiglot
opening, and this stretch can cause pain and triggaress
response. Both laryngoscopy and intubation sepdgnatsult

in sympathetic stimulation, but the catecholamiise with
intubation exceeds that with laryngoscopy aloneeskh
findings may reflect the fact that video larynggses
provides a view of the glottis without the needatmn the
oral, pharyngeal, and tracheal axes, reducing carvi
movement thereby reducing the potential for hemadyin
stimulation.

In a C-MAC video laryngoscope the operator despite
remaining in the usual intubation position can atssily
change the view from the oropharynx in the disptenitor,
which allows for simultaneous observation of théqua and
the video display. The C-MAC video laryngoscopéhtegue
can be used for multiple viewing by more than oeespn,
demonstration purpose to the students, supervasonell as
teaching purpose. The C-MAC video laryngoscope alag
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The study reported that various hemodynamic pamnmet
such as systolic, diastolic and mean arterial pressand
mean heart rate were found to be significantly aighmong
the Macintosh laryngoscope group in comparisonhto G-
MAC group. However, no significant difference was
observed in the percentage of oxygen saturationngntioe
two groups.

The time taken for glottis view and total time takéor
intubation was found to be significantly higher argathe
patients intubated with Macintosh laryngoscope
comparison to C-MAC laryngoscope. The increasehia t
total time taken for intubation was significantlguhd to
increase the hemodynamic response among the mEatient
signifying the increased risk of hemodynamic cowgtiions
among patients intubated with Macintosh laryngoscop
Cormack-Lehane grading was found to be higher antbag
patients intubated with the Macintosh laryngosceggch
might have resulted in the increased intubatioretamong

the patients intubated with Macintosh laryngoscopke
percentage of successful intubation at the firstnapt was
also found to be higher in the C-MAC laryngoscopaug in
comparison to the Macintosh group. The percentafje o
glottis opening (POGO) was found to increase sicguittly

with C-MAC video laryngoscope in comparison to the
Macintosh laryngoscope. The study concluded thdewi
guided C-MAC laryngoscope was a better alternative
conventional Macintosh laryngoscope with decreased
hemodynamic response and increased successfulatidnb
among the patients.
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