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ABSTRACT

Background: Haemodynamic changes can result from airway manipulations during direct laryngoscopy
(DL) and endotracheal intubation and this may increase morbidity and mortality in patients.This can be
attenuated either by medications or by modifying intubation technique such as use of Intubating Laryngeal
Mask Airway (ILMA) which can lessen hemodynamic responses. This study compares the hemodynamic
responses during intubation by either DL or ILMA. Methodology: Eighty-six ASA I and II patients aged
between 18-50 years scheduled for elective surgeries under general anaesthesiawere randomized into two
groups. Each received IV fentanyl 2pg/kg and glycopyrrolate 4pg/kg 4 minutes before induction with IV
propofol 3mg/kg, followed by suxamethonium 2mg/kg to a maximum of 100mg to facilitate
intubation.Forty-three patients in each group were intubated using either DL or ILMA.Anesthesia was
maintained with isoflurane, muscle relaxation was with atracurium. At the end of the surgery patients were
extubated following reversal of residual blockade. Hemodynamic parameters including heart rate (HR),
systolic blood pressure (SBP), diastolic blood pressure (DBP), mean arterial blood pressure (MAP), and
oxygen saturation (Sp0O2) at the immediate post intubation period, then at 1st, 3rd, S5th,10th, 15th, 20th,
25th, and 30th minutes were assessed. Results: Baseline haemodynamic variables were comparable
between the DL (88.28+12.19) and ILMA (90.79+10.71) groups. Mean heart rate ranged from 97.88 to
107.47 in the DL group and 104.98 to 115.28 for ILMA which were insignificant. MAP changes were also
insignificant. There was a significant difference in mean time for intubation between the DL (19.93 +
6.17)and ILMA groups (46.54 + 11.63) Conclusion: Haemodynamic responses were not both clinically
and statistically significantly different when ILM A was compared with DL during endotracheal intubation
following the use of propofol, fentanyl and suxamethonium. Mean time for Intubation was significantly
higher in the ILMA group.

Keywords: Haemodynamic response, intubating laryngeal mask airway, Direct laryngoscopy,
Endotracheal intubation
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INTRODUCTION

q irway management is an important and
fundamental aspect ofanaesthesia delivery,

in emergency medicine and in the care of critically
ill patients. Endotracheal intubation is an optimal
method of securing the airway for assisting
ventilation and/or protecting the airway from the
risk of aspiration, and direct laryngoscopy (DL)
has relatively become the “yard stick” over which
other intubation techniques are measured.’

Direct laryngoscopy and endotracheal intubation
during general anesthesia are known to induce
clinical changes in patient's hemodynamic
parameters. This hemodynamic stress response to
airway manipulation characterized by an increase
in heart rate and blood pressure was demonstrated
by Saurabh et al.’Tracheal intubation results in
variable catecholamine concentrations with a
reflective rise in sympathetic activity." Direct
laryngoscopy (DL) produces amarked transient
stress response, this may be insignificant in healthy
patients butcauses detrimental effects on coronary
and cerebral circulations in high risk
patients,particularly in those with systemic
hypertension, coronary arteryor cerebrovascular
diseases.'If this response has to be minimized or
prevented during rigid laryngoscopy, the use of
other drugs have to be employed, and high doses of
induction agents used thus increasing the risk of
complications from either poly-pharmacy or
increased dosage of drugs.

Theoretically, the sympathoadrenal hemodynamic
response to laryngoscopy and intubation is said to
be majorly caused by the distention of supraglottic
tissues, this could be minimized when tracheal
intubation techniques that avoid or minimize
oropharyngeal stimulation are used,” as obtained
with the intubating laryngeal mask airway (ILMA)
The ILMA was introduced by Dr. A. 1. J Brain in
1997 with the aim of achieving better intubating
conditions (as compared with the LMA). It is
anatomically curved, rigid, with an integral
guiding handle, an epiglottic elevator that replaces

the LMA laryngeal bars and a guiding ramp to direct
the tracheal tube anteriorly as it exits the mask
aperture.'ILMA placement does not require any
head manipulation and facilitate better alignment of
tracheal tube, there is less distortion of pharyngeal
structures which leads to less airway stimulation
with less hemodynamic changes.

Previous studies have shown differing conclusions
on hemodynamic responses following endotracheal
intubation with ILMA in contrast to DL. While
Kavitha et al’ and Zhang et al’ found no significant
difference in the hemodynamic parameters (blood
pressure and heart rate), and hence concluded that
the ILMA has no advantage in attenuating pressor
response as compared with DL, Joo and Rose’who
conducted a randomized controlled feasibility
study in 90 adult females with ASA physical status
of [ and II concluded that the hemodynamic stress
response is more marked with DL causinglarger
increases in mean arterial blood pressure (MAP) as
compared to the ILMA. We conducted this
prospective study which was carried out to compare
haemodynamic responses during endotracheal
intubation using DL and ILMA in Nigerian adult
patients.

METHODOLOGY

This randomized prospective study was carried out
at Aminu Kano Teaching Hospital in the year 2020
in eighty-six ASA I and II patients of either sex
aged between 18 and 50 years. Patients who were
scheduled for elective surgical procedures
requiring endotracheal intubation and relaxant
technique were included in this study. Institutional
ethical committee approval was sought and
approval obtained, a written informed consent was
taken.

Patients enrolled for the study were randomly
allocated to one of two groups by a research
assistant (a designated resident doctor). Eighty-six
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(86) pieces of uniformly sized sheets of paper were
labeled group DL or group ILMA with 43 each
representing the two study groups. These papers
were folded and shuffled in a large box. Each
patient was made to pick one folded sheet of paper
from the box and hand over to the research
assistant, the investigator was blinded at this point.
Patients were reviewed a day before surgery,
history and thorough physical examination
including an airway assessment was carried out.
Demographic parameters including patient's age,
gender weight, height were recorded, baseline
investigation reviewed include full blood count
(FBC), and serum electrolytes. The patients were
each assigned a physical status using the ASA
classification and instructed to fast according to
the ASA fasting guidelines.Patients with
Malampatti of ITI, morbid obesity (BMI >30kg/m”’),
respiratory tract pathology, limited mouth opening,
risk of aspiration/regurgitation, cardiovascular
disease, COPD, and anticipated difficult airway
were excluded from the study.

In the theatre, anaesthetic machine safety checklist
was performed and esuscitation equipment and
drugs were made readily available. On arrival of
the patient in the operating room, the patient was
positioned supine on the operating table. All the
patients were connected to multi parameter patient
monitor and baseline heart rate, blood pressure,
SpO2 and ECG were recorded.

Intravenous access was secured using size 16G
cannula for fluid and drug administration.
Intravenous Fentanyl 2ug/kg and intravenous
glycopyrrolate 4ug/kg were served 4 minutes
before induction, and patient pre-oxygenated for
Sminutes. Intravenous propofol 3mg/kg, followed
by suxamethonium 2mg/kg to a maximum of
100mg was used for induction and to facilitate
intubation respectively. The airway management
was carried out by a single investigator in both
groups, while the research assistant (a dedicated
resident doctor) was responsible for carrying out
the timing and other entries on the data collection
form.

After achieving loss of verbal communication and

jaw relaxation,endotracheal intubation was
performed by the method of assigned group. In the
DL group, intubation was done by using sizes 3 or 4
Macintosh laryngoscope with polyvinyl
chloride(PVC) cuffed endotracheal tube of
appropriate size (sizes 7.0mm or 7.5mm for
females, and sizes 8.0mm or 8.5mm for males) and
in the second group, an appropriately sized ILMA
(size 4 for those weighing more than 75 kg and size
3 for those weighing less than 75 kg) was used for
endotracheal intubation.

Hemodynamic parameters were assessed by
measuring the Heart rate (HR), systolic blood
pressure (SBP), diastolic blood pressure (DBP) and
mean arterial blood pressure (MAP)at the
immediate post intubation period, then at the 1%, 3%
5"10", 15",20", 25", and 30" minutes and recorded
by the research assistant using the data collection
form. The data obtained was analyzed using
Statistical Package for Scientific Solutions (SPSS)
version 21.0. Quantitative variables were
summarized using measures of central tendency
(mean) and measures of variation (standard
deviation) and percentages. Test of quantitative
data was done using student's t-test and repeated
measure ANOVA. Categorical variables were
analyzed using chi-square, and summarized as
frequencies and percentages, p-value of less than
0.05 was considered as significant.

RESULTS

Our study included a total of 40 males and 46
females, (Table I) overall mean age was 35.92+
9.28 (mean+ standard deviation),mean age in DL
group was 36.45+9.42years,and 34.86+9.52 years
for ILMA (p - 0.244).Mean BMI in the DL and
ILMA groups were 25.86+1.75 and 26.47+ 2.06
respectively (p - 0.159). There were 46 males and
40 females (p-0.663)

Patients with mallampati I or IT and ASA I or II
were comparable in the two groups with p values
0f 0.655 and 0.392 respectively.

Table II presents the hemodynamic indices at base
line, in the immediate post intubation period, and at
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different interval times (after 1, 3, 5, 10, 15, 20, 25
and 30 mins) in the two study groups. Baseline
haemodynamic variable including the SBP, DBP,
MAP, and HR were found to be comparable
between the two groups. Mean heart rate ranged
from 97.88 to 107.47 in the DL group, while in the
ILMA group, itranged from 104.98 to 115.28. MAP

also showed an insignificant difference between
the two groups with arange of 81.51 to 86.37 in the
DL group and 79.58 to 96.23 for the ILMA group
The mean time taken for intubation as seen in
Table III for the ILMA group (46.54 + 11.63
seconds) was significantly greater (p =0.001) than
was seen in the DL group (19.93+6.17)

Table I
Patient Demographics DL (n=43) ILMA (n=43) p-value
BMI 25.90+1.75 26.48+2.06 0.167
SEX M/F(% in group) 21(48.84%) 19(44.19%) / 24(55.81%)  0.665
22(51.16%)
MALLAMPATI I/I1 (% in group)  21(48.84%) /22(51.16%)  19(44.19%) / 24(55.81%)  0.665
ASA I/IT (% in group) 25(58.14%) / 18(41.86%)  29(67.44%) / 14(32.56%) 0.372
Table 1I: Hemodynamic variables at various time intervals
Heart rate SBP DBP MAP
Time interval DL (mean + SD) DL (mean + SD) DL (mean + SD) DL (mean +SD) ILMA
ILMA (mean + SD) (p) ILMA (mean + SD) (p) ILMA (mean + SD) (p) (mean + SD) (p)
Bascline DL 88.28+12.1990.79+10.71 124.61+12.13 78.54+8.09 94.4218.39
ILMA (0.072) 126.95+0.070 (0.083) 80.77+9.22 (0.030) 96.42+7.58 (0.043)
Immediate_post 106.05 +8.10 120.47+17.29 69.56+ 13.51 85.91+ 14.66
e 111.49 +15.67 (0.047) 130.26+ 27.27 (0.008) 75.98+ 18.31 (0.068) 96.23+20.51 (0.009)
1" minute DL 107.47 + 12.40 115.14+ 17.09 66.67+12.83 81.51+15.13
ILMA 113.70 +11.98 (0.020) 122,51+ 29.28 (0.018) 72,63+ 17.99 (0.081) 93.49+22.03 (0.014)
3 minute DL 107.61 +9.79 112,51+ 15.85 68.93+ 122 84.42+ 16.09
ILMA 113.28 +11.18 (0.071) 117.35+30.15 (0.355) 66.49+ 18.61 (0.474) 86.00+ 22.13 (0.706)
5" minute DL 105.40 +9.59 108.16+ 14.29 66.19+ 13.22 82.07+ 13.08
ILMA 112,67+ 1321 (0.007) 113.30+ 21.91 (0.202) 64.84+ 14.54 (0.654) 83.16+ 16.03 (0.730)
10" minute DL 106.33+ 17.93 108.44+ 16.32 67.35+13.93 82.93+ 14.12
ILMA 112,56+ 12.06 (0.062) 109.33+ 20.43 (0.825) 64.02+ 13.53 (0.265) 79.58+ 14.97 (0.289)
15" minute DL 104.54+ 12.06 114,47+ 14.08 70.26+ 16.23 86.37+15.28
ILMA 107.19+ 13.63 (0.342) 110.30+ 19.72 (0.263) 65.63+ 15.08 (0.174) 81.09+ 19.20 (0.162)
20" minute DL 101.37+ 13.89 112.21+16.10 68.63+12.58 85.30+ 13.94
ILMA 106.42+ 1421 (0.100) 117.09+ 20.12 (0.217) 71.98+ 17.15 (0.305) 88.77+ 18.38 (0.327)
25" minute DL 99.40+ 12.88 113.65+ 15.92 67.74+12.55 84.07+13.79
ILMA 106.26+ 12.98 (0.016) 120.65+ 18.32 (0.094) 75.61+ 15,35 (0.011) 92.42+ 19.47 (0.024)
30“minute DL 97.88+13.20 113.67+12.26 69.00+ 10.92 84.84+ 11.11
ILMA 104.98+12.79 (0.013) 118.26+ 13.57 (0.104) 70.00+ 8.24 (0.633) 87.93+9.88 (0.176)
Table III: Time taken for intubation
Time taken for intubation DL TLMA p value methodology employed in this study, these are as
Mean + STD (seconds)  19.93+6.17 4654+ 11.63 0001 follows At intubation, at least two drugs used
(propofol and fentanyl) are used in the attenuation
of hypertensive response to laryngoscopy. These
DISCUSSION two drugs might have acted synergistically to

In this study, an analysis of the haemodynamic
parameters shows no statistically significant
changes in HR, SBP, DBP and MAP at all points of
measurement when either DL or ILMA are
employed as means of endotracheal intubation,
this result is consistent with that of other
studies.”’This may be attributed to the

prevent a significant alteration in the HR and blood
pressure. "

Suxamethonium which is a rapid onset, short
acting, depolarizing neuromuscular junction
blocker was used to aid endotracheal intubation, it
cause flaccid paralysis of the vocal cords and
moves them out of the way for easy tube passage

(hence less mechanical stimulation on the cords
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with less pressor response observed).”

Only normotensive patients were involved in the
study, Kihara et al’in their study demonstrated that
hypertensives react differently to these intubation
techniques.’” They studied 3 tracheal intubation
devices in normotensive and hypertensive patients,
and they concluded that the ILMA and lightwand
(LW) were able to attenuate haemodynamic
response in hypertensives but not in normotensive
individuals.

Even though Kavitha et al " reported the same
finding as ours, there was a slight increase in the
haemodynamic parameters (SBP, DBP, MAP and
HR) immediately after intubation, at 1 minute and
3 minutes post intubation which they reported as
“statistically insignificant.” This slight rise may be
attributed to the fact that sodium thiopentone was
used as an induction agent in their study as
compared to propofol (with a more marked
hypotensive effect) used in our study.

There are very few reported adverse
cardiovascular events precipitated by
haemodynamic response to tracheal intubation,
Fobes and Dally” reported acute ischaemic
changes in a healthy normotensive man when his
blood pressure increased to 190/130mmHg during
laryngoscopy and intubation, also Fox et al®
reported a 28yr old lady with chronic hypertention
who developed acute pulmonary oedema when her
systolic blood pressure rose to between 240-
300mmHg during laryngoscopy and intubation.

In our study, the changes in blood pressures from
the baseline were minimal, the heart rate values
were however a bit higher when compared with
base line heart rates in both ILMA and DL groups.
This is similar to the findings by Zhang et al’ who
reported that the maximum value of blood
pressures post intubation and at intervals of 5
minutes did not exceed the baseline values, but the
maximum values of the heart rate was observed to
be higher than the baseline in both ILMA and DL
groups (statistically significant but not clinically
relevant), hence they concluded like in our study
that ILMA offers no advantage in attenuating the
haemodynamic response to orotracheal intubation

as compared with DL.

From this study, it was observed that the ILMA
group had higher (though not significant) MAP
values in the first few minutes following
intubation, this is consistent with the findings of
Kihara et al,” they studied the haemodynamic
response to ILMA and the effect of timing of
removal of the device post intubation in 120
patients without cardiovascular diseases, for which
propofol (2mg/kg) was also used to induce the
subjects. Their study showed that if removal was
done 1-2 minutes post insertion/intubation, the
blood pressure and heart rate increase to a greater
extent than if the device was removed after 3
minutes. In this study, the removal was carried out
immediately after intubation and hence could
explain the similar responses observed.

Choyce et al” while comparing ILMA and DL also
measured the plasma level of norepinephrine along
with HR and blood pressure, they found a similar
magnitude of pressor response to intubation with
the use of both DL and ILMA. Even though we did
not measure norepinephrine in our study, our
clinical measurement and subsequent claim that
there is no clinically significant difference in the
pressor response exerted by DL when compared to
ILMA, is in tandem with their study. They however
further stated that delayed removal of the ILMA
increase significantly this pressor response rather
than decrease it.

In the present study the mean intubation time in
ILMA group was46.54 + 11.63 seconds and 19.93
+ 6.17 seconds in the DL group. The difference in
intubation time between the two groups was
statistically significant. (p = 0.001) This could
have further increased pressor response with
ILMA thus accounting for the comparable results
seen in the two groups.

Contrary to the findings of this study, Sener et al'®
also compared DL and ILMA in hypertensives, but
they reported that ILMA induces a greater pressor
response than does DL in hypertensive patients.
They however stated that this might be from the
intense and repeated oropharyngeal and tracheal
stimulation from the ILMA and suggested that the
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DL which is more rapid and safe to perform may be
preferred in hypertensive patients with normal
airways. Their different results from this study
could be due to the fact that hypertensive patients
were investigated, while our study excluded
hypertensives..

Joo and Rose, however,reported a higher MAP in
patients that had DL and intubation compared to
those intubated with aid of ILMA, this might be
because orotracheal intubation was done 5 minutes
after ILMA insertion, which is not the routine
clinical practice and this differs from our study
where intubation was almost immediately after
ILMA insertion.

CONCLUSION

We conclude that ILM A has no observed advantage
in attenuating the sympathoadrenal response when
compared with DL following the use of propofol,
fentanyl and suxamethonium.

Conflict of interest: We declare no conflict of
interest
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