OpuriHanbHa ctatTa / Original article

4 PainMedicine Journal

Mepunuua bonrw // Meguununua bonu

PainMedicine

Tom 9, N2 1-2 . 2024

www. painmedicine.org.ua MixxancumnniHapHui « HayKoBO-NpakTUYHWI XKypHan

DOI: 10.31636/pmjua.v9il-2.3

Comparison of Macintosh Laryngoscope and King Vision Video
Laryngoscope for Endotracheal Intubation in Adult Patients

Ajiza A., Keerty Garg, Kiran Sharma

Kalpana chawla govt. Medical college, India

Abstract

Background: Development of video laryngoscope has made management of airway easier. our study was aimed to compare
the efficacy of Macintosh laryngoscope and King Vision video laryngoscope for endotracheal intubation in adult patients under
general anesthesia.

Objectives: The primary objective of the study was to compare the glottic view obtained, the need for external manipulation, en-
dotracheal tube insertion time and attempts taken for successful intubation with Macintosh laryngoscope and King Vision video
laryngoscope. The secondary objective was to estimate the changes in hemodynamic parameters and to evaluate the occurrence
of complications during intubation.

Materials and Methods: The study included 136 patients posted for surgery under general anesthesia. Patients were randomly
allocated in group C (N = 68) and group V (N = 68). Endotracheal intubation was done in group C by Macintosh and in group V
by King Vision video laryngoscope. Laryngoscopy was assessed by Cormack — Lehane grading and the need for any manipula-
tion. The intubation time was calculated with each blade. Hemodynamic parameters were recorded and any complication during
laryngoscopy and intubation were noted. The observations were analysed statistically by SPSS Program for windows version 28.

Results: In group C, 61.8 % of patients had Cormack and Lehane score I while in group V 76.5 % of patients had score I. Mean
time of successful intubation was 34.90 + 8.35 sec in group C while in group Vit was 32.82 + 5.20 second. There was no statistical
difference in distribution of patients according to number of attempts of intubation. In group C, 64.7 % of patients needed ex-
ternal laryngeal pressure while in group V 97.1 % patients were intubated without external laryngeal pressure. Both the groups
were comparable in relation to changes in hemodynamic parameters and any complications associated with laryngoscopy and
intubation.

Conclusion: We conclude that glottic view is better obtained with King Vision Video laryngoscope whereas optimisation of posi-
tion and external laryngeal manipulation is often required with Macintosh laryngoscope to get similar glottic view. Introduction
of King Vision video laryngoscope into the oral cavity takes time but intubation is easier with it. Hemodynamic variables and
complications during the procedure are equally distributed between the two devices.
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Introduction

Airway management in patients undergoing surgery
is the most necessary skill that every anesthesiologist
should possess. In the last two decades, with the develop-
ment of different types of video laryngoscopes, the man-
agement of airway has become easier’. King vision video
laryngoscope consist of 2.4 inch reusable OLED-Display
(organic light emitting diode) and a rigid blade that also
includes a CMOS (complimentary metal-oxide semicon-
ductor) video camera (Fig. 1). It has two types of blades:
a non channelled blade and a channelled blade(with
an integrated endotracheal tube guiding channel. Our
study was designed to compare the efficacy of direct la-
ryngoscopy using conventional Macintosh blade and in-
direct laryngoscopy using the tube guiding channelled
King Vision video laryngoscope (KVVL) for endotracheal
intubation.

Figure 1. King Vision video laryngoscope with channelled blade

Material and Methods

After obtaining approval from institutional ethical com-
mittee the present study was conducted at a tertiary care
centre. Patients between 18-60 years of age of either
sex belonging to ASA physical status I or II with mod-
ified Mallampati classification I-II posted for elective
surgery under general anesthesia were included in the
study. Patients with inadequate mouth opening were ex-
cluded from the study. The study was conducted on 136
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patients by taking 68 patients in each group randomly
allocated, group C and group V.

Group C — patients in which Macintosh laryngo-
scope was used for endotracheal intubation.

Group V — patients in which King Vision video
laryngscope was used for endotracheal intubation.

Anaesthesia Technique

Preanesthetic checkup was done in all patients posted for
surgery. All the patients were instructed to fast for 6 hrs
prior to surgery. Premedication was given with tablet
alprazolam 0.25 mg on the night and in the morning of
surgery. Patients were shifted to operation theatre. Mon-
itors for baseline monitoring was attached for monitor-
ing electrocardiography, heart rate, blood pressure and
oxygen saturation.Intravenous canulation was done with
18 G canula. All patients were preoxygenated with 100 %
oxygen for three minutes. Induction of anesthesia was
done with injection fentanyl 2 ug/kg and injection propo-
fol 2 mg/kg intravenously. After checking mask ventila-
tion, intubating dose of muscle relaxant with vecuronium
o.1mg/kg was done. Endotracheal intubation was per-
formed with selected intubating device after three min-
utes of bag and mask ventilation and adequate paralysis.
Macintosh laryngoscope was used for patients in
group C and tube channelled King Vision video laryngo-
scope was for patients in group V. Endotracheal tube of
adequate size was preloaded before intubation (Fig. 2).

Figure 2. King vision video laryngoscope with endotracheal tube insitu
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Measurement of Outcome:

Primary outcome:

1. The glottic view during laryngoscopy was assessed
with Cormack — Lehane grading system and it was
noted whether external laryngeal pressure was given
for better view of larynx (Fig. 3).

2. The intubation time (seconds) was calculated with
each blade. Confirmation of correct tube placement
was done by capnography. The number of intubation
attempts were recorded.

Figure 3. Glottic view with King Vision videolaryngoscope

Secondary outcome:

1. The change in hemodynamic parameters such as
heart rate (HR) and mean arterial pressure (MAP)
were assessed by monitoring the vitals before induc-
tion, before laryngoscopy and immediately after en-
dotracheal intubation at a time interval of 1 minute,
3 minute and 5 minutes.

2. The complications such as dental injury, mucosal trau-
ma, esophageal intubation, oxygen desaturation (oxy-
gen saturation < 90 %) and arrythmias were noted.

Statistical Analysis

Statistical analysis was performed by the SPSS program
for Windows, version 28.0. Continuous variables were
presented as mean + SD for normally distributed data

and Median (IQR) for non-normally distributed data
and categorical variables were presented as absolute
numbers and percentage.

Normally distributed continuous variables were
compared using the unpaired t test, whereas the Mann —
Whitney U test was used for those variables that were
not normally distributed.

Categorical variables were analysed using either the
chi square test or Fisher’s exact test. For all statistical
test, P < 0.05 was considered statistically significant.

Results and Observations

Patients in both the groups were comparable statistically
in relation to age, sex, weight, ASA physical status, mod-
ified Mallampati score and type of surgical procedure.
Patients were compared according to various laryngo-
scope and intubation assessment parameters such as
Cormack — Lehane score, time of successful intubation,
number of attempts and optimization manoeuvre (ex-
ternal laryngeal pressure).

According to Cormack — Lehane score between the
two groups, it was observed that under both the groups
maximum percentage of patients had score I. Score I
in Group C patients was obtained with the help of ex-
ternal laryngeal pressure and optimization of head po-
sition in majority of case whereas in group V, score I
glottis view was obtained with the passing of laryngo-
scope (Fig. 4).

Patients were also compared on the basis of mean
time of successful intubation between two groups. It
was observed that under group C, mean time of success-
ful intubation was higher 34.90 + 8.35 seconds as com-

Figure 4. Endotracheal tube visualisation during intubation
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pared to group V where mean time of successful intuba-
tion was 32.82 + 5.20 seconds.

Patients in the two groups were also compared on
the basis of number of intubation attempts. It was ob-
served that 98.5% of patients under group C and 100 %
patients under group V had successful intubation in first
attempt.

Intubation was successful in second attempt in
17.65 % of patients in group C. No significant difference
was observed according to number of attempts between
two groups (p value 1.000).

Patients in two groups were also compared for re-
quirement of optimization manoeuvres (external laryn-
geal pressure). It was observed that 64.7 % of the patients
in group C required optimization manoeuvre for intuba-
tion. while only 2.9 % of patients required optimization
manoeuvre in group V. Significant difference was seen
(p value < 0.001) when the two groups were compared.

Both the groups were compared for change in hemo-
dynamic parameters such as heart rate and mean arte-
rial pressure. It was observed that mean heart rate was
almost comparable between the two groups before in-
duction, before intubation during intubation and after
intubation. There was no significant difference in mean
heart rate before induction (p value 0.549), before intu-
bation (p value 0.526), during intubation (p value 0.721),
after intubation at 1 minute (p value 0.403), 3 minute
(p value 0.308)and at 5 minute (p value 0.672).

Variation in mean arterial pressure was found to be
comparable in both the groups. No significant difference
was observed before induction (p value 0.853), before in-
tubation (p value 0.816) during intubation (p value 0.51)
after intubation at 1 minute (p value 0.542), at 3 minute
(p value 0.795) and at 5 minute (p value 0.970).

Both the groups were compared for complications
during intubation such as dental injury, mucosal trau-
ma, esophageal intubation and arrythmia. No signifi-
cant difference was observed in any of the two groups.

Discussion

The Macintosh laryngoscope is most frequently used for
endotracheal intubation. Alignment of oral, pharyngeal
and laryngeal axis is required for intubation by Macin-
tosh laryngoscope.? In direct laryngoscopy optimizing
head position and manipulation of larynx is required for
successful intubation.* Intubation with Macintosh la-
ryngoscope is associated with mucosal injury, dental in-
jury, difficult intubation and adverse events in patients
with poorly controlled hemodynamics.

SSN 2414-3812

Development of videolaryngoscope (VL) has im-
proved the glottic view during intubation.

Videolaryngoscope has a small video camera that al-
lows to indirectly view the glottis. VL attaches an imag-
ing device to the laryngoscope blades distal end.> >+

King vision videolaryngoscope has a preformed an-
gulated blade that incorporates the tip of the blade into
the glottis without sniffing position and head extension.
The tube guiding channel holds the endotracheal tube in
position. It removes the need for stylet and additional
manipulation to pass the tube.®”

Cormack and Lehane score I in group C was obtained
with the help of external laryngeal pressure and optimi-
zation of head position whereas in group V, score I glot-
tis view was obtained with the passing of laryngoscope.

Mean time of successful intubation was comparable
in both the groups. It was observed that tube guiding
channelled videolaryngoscope takes time for inserting
the bulky blade along the curvature of tongue. Though
a clear glottis view is obtained after insertion of blade, it
requires more skill to pass the endotracheal tube with-
out direct vision of glottis. It was observed that 64.7 % of
the patients in group C were intubated with the help of
optimization manoeuvre. Intubation with Macintosh la-
ryngoscope requires alignment of oral, pharyngeal and
laryngeal axis for better glottic view. A suboptimal view
of glottis can be improved with a backward ,upward and
rightward pressure on thyroid cartilage. In contrast only
2.9 % patients in videolaryngoscopy group required op-
timization manoeuvre. Due to the pre-designed angu-
lation in videolaryngoscope, the tip of the laryngoscope
blade reaches the glottis on insertion through oral cavity
and the glottis view is obtained through minimal ma-
nipulations. Hemodynamic parameters were compara-
ble in both the groups. No significant complications was
seen in any group.

In a study by Elhadi et al, it was found that KVVL
gave better laryngeal view as compared to Macintosh la-
ryngoscope. KVVL was also found to be more effective
in reducing hemodynamic response to laryngoscopy
and intubation, high success rate, easier procedure of
laryngoscopy and intubation and least use of assisting
manoeuvres during endotracheal intubation.® Similar
observation was found in our study also.

In a study by Erdivanli et al, it was stated that KVVL
led to a significantly longer average time to glottic view
and time to intubation (p value < 0.001) The study was
done by experienced anesthesiologists and it was found
that with both the laryngoscope skilled anesthesiologist
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may achieve comparable success rate for first pass in-
tubation. King vision does not add to desaturation but
took longer time to view the glottis and intubate the tra-
chea®. In our study, laryngoscopy and intubation was
done by postgraduate student who was learning intu-
bation by both Macintosh laryngoscope and King vision
video laryngoscope. The student found it easier to intu-
bate with videolaryngoscope though insertion of blade
was difficult.

Reena et al compared the efficacy of direct laryngos-
copy using Macintosh blade with KVVL channelled blade
for intubation with reinforced or armoured endotrache-
al tube. The success rate on first attempt was greater in
group KVVL than in the DL group. Time to the best glot-
tis view was comparable in both groups, however KVVL
group took significantly less time to complete a success-
ful intubation than DL group. In our study we used PVC
endotracheal tube in all the cases.”

Kaur et al also observed that Cormack and Lehane
score I was found in maximum percentage of patients
followed by score II and III. Finding was similar to our
study.”

Mean time of successful intubation was higher in
group C because Macintosh laryngoscope needed ex-
ternal laryngeal pressure. Tube guiding channelled king
vision video laryngoscope takes time for inserting the
bulky blade along curvature of tongue. Though a clear
glottis view was obtained after insertion of blade more
skill was required to pass the endotracheal tube. Hence
no significant difference was observed for mean time of
successful intubation when compared between the two
groups.

Significant difference was seen when the two groups
were compared for the requirement of optimization of
external manouvre. During direct laryngoscopy, align-
ment of oral, pharyngeal and laryngeal axis is required
for successful intubation. While during intubation with
king vision video laryngoscope, the tip of laryngoscope
blade reaches the glottis due to predesigned angulations
and glottis view was obtained with minimal manipula-
tions.

Conclusion

On the basis of the study conducted for comparing the
efficacy of conventional Macintosh laryngoscope and
tube guided channelled king vision videolaryngoscope
we conclude that glottis view is better with kingvision
videolaryngoscope without help of an assistant where as
optimization of position and external laryngeal pressure

manipulation is often required with macintosh laryn-
goscope to get similar glottis view. This gives an added
advantage to kingvision video laryngoscope in difficult
airway. Both Macintosh laryngoscope and channelled
kingvision video laryngoscope were equally efficient
when time for successful intubation was compared.
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MopiBHAHHA napuHrockona Macintosh Ta BigeonapuHrockona King Vision gns iHTy6auii Tpaxei y gopocanx
nauieHTiB

Ajiza A, Keerty Garg, Kiran Sharma
Llep)kasHuti MeOuYHUU Konedx iM. KannaHu Yaeau, IHOIs
AHoTauia

MepepyMoBU: Po3p06Ka 8i0€0NAPUH20CKOMA MOAE2WUAA PO6OMY 3 QUXAAbHUMU WASXAMU. Hawe OOoCAIOKeHHS
Mano Ha Memi NMopieHIMU epekmusHicms AapuHaockorna Macintosh ma eideonapuHaockora King Vision s iHmy6auii
mpaxei'y dopocAux nayieHmis riod 3a2aAbHOK AHECMe3ielo.

MeTta,: OCHOBHOK Memoto OOCAIOKEHHS BYAO MOPIBHIMU OMPUMAHULU 02ASI0 2A0MKU, HEOBXIOHICMb 308HILUHIX
MQHIMyASUit, Yac 88e0eHHs eHOoOMPAaxeaAbHOI MPY6KU | KinbKicmb Cripo6, HEObXIOHUX OASl yCriLUHOI iHMy6auii 3a
00IMoMo20t0 AdpuHa20cKorna Macintosh ma sideonapuHaockona King Vision. BmMopuHHOKO Memoto 6yAQ OUIHKA 3MiH
2eMOOUHAMIYHUX AapamMempie ma ouiHKA 8UHUKHEHHS YCKAQOHEeHb Mid Yac iHmybauii.

Matepianu T1a Metopu: [JOCAIOXKEHHS BKAKYAAO 136 nauieHmis, HAMpasAeHUX Ha onepauitd o 3a2anbHOO
aHecmesieto. [TauieHmu 6yAu 8unadkos8uM YuHOM po3rodineHiy epyry C (N = 68) ma epyny V(N = 68). Y epyni C iHmy6auis
mpaxei mpogodunacs 3a OOMOMO20K AapuUH2ocKora Macintosh, a 8 2pyni V — 3a 00moMo20K0 8i0e0NapPUH20CKOMNA
King Vision. JlapuHzaocKonito ouiHo8anu 3a wkanoto Cormack - Lehane ma nompeboto y bydb-Kux MAHIyASUisiX.
Yac iHmy6auii po3paxo8ysanu 0Asi KOXXHO20 Ae3d. byno 3a@iKcosaHO 2eMOOUHAMIYHI MapamMempu, a MAaKox 6ydb-
AKI YCKAQOHEHHS Mid Yac AapuHaockorii ma iHmyéauii. CriocmepexeHHs 6yAo MpoaHAAI308AHO CMAMUCMUYHO 3d
0dornomoz2oto rpozpamu SPSS dns Windows gepcii 28.

Pesynbtatu: Y epyni C 61.8 % nauieHmis manu ouiHky | 3a wkanoto Cormack — Lehane, mooi sk y epyri V ouiHKy |
manu 76.5 % nauieHmis. CepedHit Yac ycriHoI iHmybauii cmaHo8u8 34.90+8.35 cek. y epyni C, modi sik y 2pyni V 8iH
cmaHosug 32.82 + 5,20 cek. CmamucmuyHoI pisHUUi 8 po3rnodiai nauieHmis 3a Kinbkicmro cripob iHmybéauii He 6yao. Y
epyni C 64.7 % nauieHmia mompebysanu 308HILUH6O020 MUCKY HA 20pmaHs, modi sk y 2pyni V' 97.1 % nauieHmig 6yAu
IHMy608AHI 6€3 308HIULHL020 MUCKY HA 20pmaHb. O6Ud8I 2pyruU MOPIBHSIAU 3a 3MIHAMU 2eMOQUHAMIYHUX napamMempie
i 6YOb-SKUMU YCKAQOHEHHSAMU, MOB'S3AHUMU 3 AQPUH20CKOMIEIO MA iHMYbAUiEro.

BucHoBoOK: Mu ditilunu 8UCHOBKY, WO Kpawut 02450 2A0MKU OMpPUMYEMbCS 3 J0MOMO20K0 8ideonapuH20ckona King
Vision, modi sk sik A9 AqpuH20cKona Macintosh yacmo nompi6Ha omMuMI3ayis MOAOXKEHHS MA 308HIUIHSA MAHIMYyASUis
20PMAHHIO, Wo6 ompumamu modibHUU 02A50 2A0mKuU, BeedeHHs1 sideonapuHzockorna King Vision y pomosy
MOPOXKXHUHY Mompebye negHo20 4ac, ane iHmyo6auis 3 HUM € MPOCMILO0. [eMOOUHAMIYHI 3MIHU MQA YCKAQOHEHHS Mio
yac rpoyedypu pi8BHOMIPHO PO3MOJINSKOMbCS MiXXK 080MA MPUCMPOSMU.

KniouoBi cnoBa: /[Hmy6auis mpaxei, nayieHmu. BideoiHmybauis mpaxei, 8CxKKU QUXAAbHI LUASXU
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