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ABSTRACT

Direct laryngoscopy done for intubation is associated with hemodynamic responses like
tachycardia and increased blood pressure.

Background: In order to avoid undesirable outcomes during laryngoscopy and intubation,
hemodynamic response must be attenuated. Dexmedetomidine is an excellent drug used to
manage the pressor response. Various routes of administration have been documented with

paucity of studies on the nebulized dexmedetomidine.

Aim: The purpose of this research was to compare the hemodynamic responses to intubation

with intravenous and nebulized dexmedetomidine.

Methods: Among 98 patients ranging in age from 18 to 60 years old and classified as ASA-I
or I, a prospective comparison research was carried out. They were split into two groups:
one that received dexmedetomidine by nebulization (N = 49) and another that received it
intravenously (N = 49). SBP, DBP, MAP, and HR were measured before induction (at
baseline and 10 minutes) and after induction (1st, 3rd, 5th, 7th, and 10th minutes). The agent

was given 15 minutes before to induction. Intubation time was also recorded.

Results: No statistically significant differences in hemodynamic indicators were seen
between the groups up to the third minute. Results showed that the nebulized group's diastolic
blood pressure (BP) and HR remained significantly elevated until the tenth minute. The

duration of intubation was similar.

Conclusion: The results show that all hemodynamic parameters are dramatically reduced
after 3 minutes of intubation and laryngoscopy when nebulized dexmedetomidine is
administered. However, post 3 minutes, nebulized dexmedetomidine could successfully

attenuate only SBP and MAP and failed to attenuate DBP and HR.

Key words: Dexmedetomidine, intravenous, nebulisation, intubation response, laryngoscopy,

General anaesthesia
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INTRODUCTION
Intubation and direct laryngoscopy both involve instrumenting the upper airway, which might
cause a hemodynamic stress response. Intubation and laryngoscopy both trigger reactions that
control hemodynamics: the sympathetic Adreno-medullary response and the hypothalamo-
pituitary-adrenocortical response.> The adrenal glands release cortisol, norepinephrine, and
epinephrine, which may cause anything from relatively harmless issues like high blood
pressure (BP) and irregular heartbeats to potentially fatal ones like angina, heart attack, and
stroke.? When the muscles of the throat and larynx are pulled taut, it triggers a sympathetic
reaction that is controlled by the brain. This response raises the HR, BP, and serum
catecholamines. These reactions won't last forever. ** The hemodynamic response to
intubation and laryngoscopy reaches its peak 30-45 seconds after intubation and usually
subsides within 10 minutes, after a 15-second lag. People without hypertension, coronary
artery disease, or cerebrovascular disease ° often have mild to moderate responses to these
temporary changes, but they may be fatal for individuals with these conditions. Reason being,
as previously said, these changes might hasten the development of ischemia, arrhythmias,

pulmonary edema, and increased intracranial pressure in susceptible individuals. °

BP and flow may alter during laryngoscopy and intubation, although there are ways to
control and lessen these effects. Considerations such as the length and severity of the surgery,
the desired anesthetic technique, the chosen route of drug delivery, the patient's current health
status, and individual choice all play influential role the best course of treatment.? Various
pharmacological agents, such as local anaesthetics (applied topically or administered
intravenously with lidocaine), beta-adrenergic blockers, calcium channel blockers, opioids,
vasodilators, and alpha 2 agonists, have been used to modify the hemodynamic response

during laryngoscopy while under general anesthesia.’ *

Page 1



Dexmedetomidine is one such suitable anaesthetic agent. It shows little changes in respiratory
variables and is a “strong o2-adrenoreceptor agonist with sedative, hypnotic, analgesic, and
sympatholytic effects”.'? It exerts its vasoconstrictor effect by its receptors located in blood
vessels and inhibits norepinephrine release by its receptors located in sympathetic terminals

leading to a fall in BP and HR.*®

A number of studies have shown that dexmedetomidine may decrease the hemodynamic
reaction to intubation and laryngoscopy. In 2021, De Cassai published a meta-analysis that
found that those given intravenous dexmedetomidine had lower BP and HRs.** Zhao et al.
(2019) found that HR, systolic blood pressure (SBP), diastolic blood pressure (DBP)

remained stable for up to 5 minutes after tracheal intubation.® There are different routes of

16, 17 | 18,19
)

administering dexmedetomidine viz. intravenous, intranasa and intramuscular

routes.?

Though intravenous routes are preferred, studies have also determined the safety and efficacy
of the intranasal route. The intranasal route is convenient and effective, has a high patient
acceptance rate (since it is tasteless and non-irritant),?* has beneficial outcomes among

222 morbidly obese patients when compared with oral alprazolam, ?* and

paediatric patients
with more bioavailability (40 — 65%) since it bypasses the first-pass metabolism.?®> Nebulized
dexmedetomidine is another viable non-invasive option that has better systemic absorption
and high bioavailability due to the high vascularity of nasal (65%) and buccal mucosa (85%)

in addition to sedation , analgesia and its attenuating effect of laryngoscopy.® '

Dexmedetomidine, whether given nebulized or intra nasally, is a good option for lowering the

hemodynamic response to intubation and laryngoscopy.
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KNOWLEDGE GAP

Intravenous infusion of Injection Dexmedetomidine is routinely used in anaesthesia for
achieving a deeper plane of anaesthesia but there have not been many studies regarding the

administration of Dexmedetomidine in nebulized form for faster onset of action.
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AIMS AND OBJECTIVES
Aim

To determine and compare the intubation response following administration of nebulized and

intranasal dexmedetomidine.
Objectives

To compare the effect of intranasal dexmedetomidine and intravenous dexmedetomidine on

SBP, DBP, HR and MAP to laryngoscopy for endotracheal intubation.
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REVIEW OF LITERATURE

As mentioned previously, various pharmacological agents like local anaesthetics (topical &
IV lidocaine), beta-adrenergic blockers, calcium channel blockers, opioids, vasodilators, and
alpha 2 agonists used during general anaesthesia ’ ~ ° to attenuate the hemodynamic stress

response. Some of these agents are described here.
Pregabalin

It have been shown that the anxiolytic, analgesic, and sedative effects are there for this
medication. Release of glutamate and substance P is inhibited by the gamma-aminobutyric
acid derivative, “two excitatory neurotransmitters, by binding to the alpha-2-delta subunit of
voltage-gated calcium channels”. ?® It has been usaged to treat epilepsy, anxiety disorders,
and neuropathic pain. There are researches that shows, the pregabalin has the potential to
reduce the hemodynamic response which occurs during tracheal intubation®. Pregabalin will
reduces the sympathetic response, that will lessen the BP and HR. This is done by inhibiting
the secretion of excitatory neurotransmitters. The anxiolytic and sedative effects of
pregabalin will reduce the hemodynamic response to tracheal intubation and laryngascopy.
The study conducted by Bhukya and colleagues in 2023 have found that pregabalin can be
used as a choice for lowering the hemodynamic response during the induction of

anesthesia.>°
Esmolol

A clinical trials have shown tha,t the Class Il drug esmolol (antiarrhythmic) is helpful to alter
hemodynamic changes which occur during laryngoscopy and tracheal intubation. It is a very
good selective beta-1 receptor blocker ehich has a very short half-life. *** ** Some of its
beneficial feature are controlling tachyarrhythmias, lowering myocardial oxygen demand,

improving rates, limiting infarct size, and coronary perfusion, this is used as an preventative
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measure against the cardiovascular reaction induced by laryngoscopy and intubation.
Esmolol acts by blocking the effect of catecholamines on beta-receptors. On administration
during laryngoscopy, Kindler et al. found that “1 mg/kg and 2 mg/kg of esmolol attenuated
hemodynamic alterations”.*® Not only that, but Miller et al. found that laryngoscope
intubation with a single 100 mg injection of esmolol minimized hemodynamic alterations.*
In addition, Cakirg6z et al. discovered that an intubation-related bolus injection of “1 mg/kg
esmolol, followed by a continuous infusion at 150 pg/kg/min, effectively reduced
hemodynamic abnormalities”. * When a greater dosage of esmolol was used during

induction, Miller et al. found that side effects such as hypotension were noted. **
Lignocaine

When it comes to reducing the hemodynamic response to laryngoscopy, lignocaine is among
the most accessible, inexpensive, and long-standing options. * One of the first members of
the class of local anaesthetics known as amides, lignocaine is an aminoethyl amide.
Introduced in 1948, lignocaine was a popular local anesthetic until Bromage demonstrated in
1961 that injecting lignocaine intravenously reduced the pressor response to intubation. "%
The positive benefits of lignocaine on pressor response have been shown in several
investigations. An efficient method for regulating the hemodynamic response was described
by Vivancos et al. (2011) who administered intravenous lidocaine prior to anaesthetic
induction.®® When it came to reducing the pressor response to direct laryngoscopy and
intubation, Mahajan et al. (2019) found that 10% Xylocaine applied topically worked better
than intravenous lidocaine.*® Thippeswamy & Shetty in 2018 concluded that when compared
to Fentanyl, Lidocaine attenuated the pressor response while Fentanyl prevented it. *
However, studies conducted by Misganaw et al in 2021, “> Mendonca et al in 2022, ** and

Kaladhar & Korukonda in 2020 * according to the study, Lignocaine failed to reduce the

pressor response as much as other agents.
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Fentanyl

The synthetic opioid fentanyl has a brief duration of effect and a rapid beginning of action. It
stimulates the p receptor. That year, it made its debut as an intravenous analgesic. In balanced
general anesthesia, it plays a role. Through its effects on opioid receptors and a decrease in
sympathetic outflow, fentanyl reduces the hemodynamic stress response. *° Fentanyl resulted
in lower hemodynamic response when injected 2 minutes before intubation. Thippeswamy
and Shetty reported that the administration of Fentanyl totally prevented any hemodynamic
instability. ** Channaiah et al in 2008 reported that a low-dose, pre-induction bolus injection
of Fentanyl could successfully attenuate hemodynamic response. “° A systematic review by
Nazir et al. discovered that Fentanyl 2ug/kg could successfully abolish hemodynamic

response, however, at the expense of cardiovascular instability. *’
Dexmedetomidine

It shows little changes in respiratory variables and is a strong a2-adrenoreceptor agonist with
sedative, hypnotic, analgesic, and sympatholytic effects.***? “The pharmacologically active
dextroisomer of medetomidine, Dexmedetomidine is an imidazole molecule that has been
used for a long time in veterinary medicine due to its hypnotic, sedative, and analgesic
actions”. It demonstrates precise and selective a2-adrenoceptor agonism. Figure 1 shows the
molecular formula of dexmedetomidine. *® It is chemically “(S)-4-[1-(2,3-dimethylphenyl)

ethyl]-3H-imidazole”.

Although it doesn't last as long as clonidine, dexmedetomidine is seven to ten times more
selective for alpha-2 receptors. One of the most efficient ways to counteract the sedative and
cardiovascular side effects of intravenous “dexmedetimidine is with atipamezole, a selective

and specific alpha-2 receptor antagonist”.*
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Dexmedetomidine

Figure 1: Chemical structure of Dexmedetomidine

Alpha-2 agonists provide a different kind of sedation than GABA-acting medications (such as
midazolam and propofol).™® An example of a sedative that acts on alpha-2 receptors is
dexmedetomidine, which lowers alertness and SNS activity. A patient who is relaxed and
readily awakened to full awareness is the end outcome.™

Mechanism of action:

The stimulation of receptors in the central nervous system is one of the mechanisms of action
that dexmedetomidine employs. When the presynaptic activation of a2 adrenoceptor takes
place, the transmission of pain signals is halted. This is accomplished by preventing the
release of norepinephrine. By stimulating 02 adrenoceptors in the central nervous system
(CNS) by postsynaptic stimulation, it is possible to decrease sympathetic activity, which in
turn leads to a reduction in BP and HR. Analgesia, sedation, and anxiolysis may be produced
by the combined actions of these factors. By combining them together, dexmedetomidine is

able to circumvent some of the negative effects that might occur with multiagent treatments.

52

Pharmacokinetics:
Dexmedetomidine has a 2—-3-hour elimination half time, while clonidine has a 6-10-hour half
time. Dexmedetomidine is extensively metabolized in the liver and is very protein bound

(more than 90%). The kidneys eliminate the glucuronide and methyl conjugates that are
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produced. Dexmedetomidine may cause elevated opioid plasma concentrations when used as
an anesthetic due to its modest inhibitory effects on cytochrome P450 enzyme systems.*®
Both adults and children have a significant amount of distribution for the lipophilic medicine
dexmedetomidine. The general consensus is that it follows a first-order elimination model
with two compartments. Uridine 50-diphospho-glucunorosyl-transferase and cytochrome
P450 break down dexmedetomidine's active metabolites, which are excreted in bile and
urine.”* Approximately 2 hours is the elimination half-life of dexmedetomidine, while about 6
minutes is the fast distribution half-life. It begins to function quickly.>*>

Clinical Uses:

Dexmedetomidine lowers plasma catecholamine concentrations during anesthesia, increases
the risk of hypotension, lessens the need for inhaled anesthetics and opioids throughout the
perioperative period, and attenuates hemodynamic responses to tracheal intubation.>® °’

Compared to clonidine, which has a plateau effect ranging from 25% to 40% in terms of

MAC for volatile anesthetics, dexmedetomidine reduces it by more than 90% in mice.®

1.2
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Figure 2: Dexmedetomidine produces dose dependant decrease in halothane minimum

alveolar concentration in rats.
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This medicine produces significant drowsiness and analgesia that is dosage dependant,
although it only mildly reduces breathing. Complete intravenous anesthesia without
respiratory depression is achieved with large doses of “dexmedetomidine (1 mcgkg IV
loading dose followed by 5 to 10 mcg/kg/hour V). Patients who have difficulty with their
upper airway may benefit from an anesthetic method that involves maintaining their ability to
breathe. According to some reports, dexmedetomidine may reduce the effects of ketamine's
cardio-stimulatory and post-anesthesia delirium. It is recommended that 0.5 mcg/kg of
dexmedetomidine be added to lidocaine that is being administered to induce intravenous
regional anesthesia. This will improve “the quality of anesthesia and postoperative analgesia
without causing any adverse effects”.>® The range of temperatures that do not activate
thermoregulatory defenses is significantly expanded by dexmedetomidine. This is why
dexmedetomidine, similar to clonidine, may effectively cure non-thermally produced
shivering and is likely to increase perioperative hypothermia.®

To attain the desired amount of sedation during anesthesia, the typical dosage comprises of a
loading dose that may range from 0.5 to 1.0 mcg/kg, which is then followed by an hourly
constant infusion that can range from 0.2 to 0.7 mcg/kg.®* “When used as an adjunct for
peripheral nerve block, the dose of dexmedetomidine that is commonly supplied is 1
mcg/kg”. This amount is necessary in order to achieve the desired prolongation.62: Per hour,
the typical dosage for sedation in the critical care unit is between 0.2 and 0.7 milligrams per
kilogram of body weight. It is possible to increase the dose to 1.5 mcg/kg per hour if you
want the sedative effect to be more intense.®

Post Operative sedation:

Sedation with dexmedetomidine (0.2 to 0.7 mg/kg/hour 1V) is helpful for intensive care unit
(ICU) patients undergoing surgery, especially when tracheal tube mechanical ventilation is

required. Dexmedetomidine infusions are more like typical sleep than remifentanil ones, and
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they don't cause a clinically noticeable decrease in respiration or sedation.®® Sedation with
dexmedetomidine allows patients to breathe on their own and makes them seem peaceful and
tranquil after tracheal extubation.®® In order to avoid the unpleasant side effects of drug
withdrawal after being sedated with benzodiazepines for an prolonged time, clonidine and
dexmedetomidine are helpful in the ICU.* In children, perioperative infusion at 0.2
mcg/kg/hr lowers postoperative agitation without prolonging the amount of time it takes to

extubate them. This occurs after sevoflurane has been administered.®®
Effects on the control of breathing:

Dexmedetomidine is promoted as a sedative with minimal impact on the control of breathing
and the upper airway musculature. Dexmedetomidine reduces the ventilatory response to
hypoxia, while resting ventilation may be minimally affected. Dexmedetomidine does not
protect the upper airways against obstruction.®® Dexmedetomidine is an excellent option for
sleep endoscopy and dynamic airway imaging because it preserves airway patency and tone,

even at dosages higher than recommended (3 mcg/kg/hr), in children with “obstructive sleep

apnea”.67
B — _ T = = ] R 1ml Ampoule
0.5 mi Ampoule Dexm edetomidine
: = Hydrochloride
Dexmedetomidine

Injection
Dexem™

Hydrochloride
Injection USP

Dexem™

Figure 3: Dexmedetomidine available as 0.5ml and 1 ml ampoules, concentration of

drug is 100mcg/ml

Given the vast benefits associated with dexmedetomidine, multiple studies have attempted to

compare the efficacy of dexmedetomidine with other agents and in other forms.
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In 2013, researchers Jayaraman L et al. * compared the “effectiveness of oral alprazolam
with intranasal dexmedetomidine in a trial of people with severe obesity”. An improved
sedative state free of respiratory depression and an impaired hemodynamic response to
tracheal intubation and laryngoscopy were postulated as outcomes of intranasal
dexmedetomidine administration. Forty people with a BMI more than 35 were split into two
groups for the study. One group, DEX, got 0.5 mg of oral Alprazolam while the other, AZ,
got 1 mcg/kg (or ideal body weight) of intranasal dexmedetomidine. Both groups had
sedation evaluations before laryngoscopy and tracheal intubation (O hours) and 45 minutes
later. While both groups had comparable MAP during laryngoscopy and intubation, the DEX
group had much greater sedation levels (P = 0.034) and substantially lower HR. Researchers
found that compared to oral alprazolam, intranasal dexmedetomidine was the superior

premedication drug for individuals with severe obesity.

A prospective, cross-over, double-blind research was carried out in 2018 by Li A et al. ®® to
compare the “pharmacokinetics and pharmacodynamics of dexmedetomidine” when
administered intravenously with those when administered intranasally in healthy volunteers.
Intravenous intranasal administration using an atomizer or intranasal administration of drops
administered 1 microgram/kg dexmedetomidine to each patient in every session.
Pharmacokinetic and pharmacodynamic models were developed using plasma concentrations
of dexmedetomidine and Ramsay Sedation Scores. Despite the fact that the intravenous
approach produced drowsiness more quickly than the alternatives, the researchers discovered
no statistically noteworthy among the two group. It was determined that atomization and
nasal drops do not vary in bioavailability. Either approach will provide a sedative effect of

about the same intensity.

In 2019, Niyogi S et al. *° using a randomized, double-blind trial design prospective, a

comparison was made between “the efficacy of intranasal and intravenous dexmedetomidine
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(DEX) in lowering the stress response that occurs during laryngoscopy and endotracheal
intubation”. Two of the roughly seventy patients who were randomly randomized to receive
dexmedetomidine were assigned to the intranasal (DIN) and intravenous (DIV) groups, each
consisting of thirty-five patients. Dexmedetomidine was administered to both the DIV and
DIN groups, with the former getting 0.5 pg/kg intravenously 40 minutes before induction and
the latter receiving 1 pg/kg intranasally. “Hemodynamic parameters were compared 40
minutes before induction, every 10 minutes until anesthesia was induced, throughout
intubation, and at 1-minute intervals until 5 minutes, 7 minutes, and 10 minutes after
intubation”. MAP was similar across groups (P > 0.05). DIV patients had higher preoperative
sedation ratings than DIN patients (P = 0.014). Despite no statistically noteworthy changes in
MAP, intravenous or nasal dexmedetomidine improved hemodynamic stress responses to

laryngoscopy and endotracheal intubation.

To determine how “preoperative dexmedetomidine nebulization affects the hemodynamic

response to laryngoscopy and intubation”, Misra S et al. %’

conducted an experiment in 2021
that was randomized and controlled. The 120 adult patients, who were categorized as ASA |
& 11, were given one of two treatments 30 minutes before anesthesia was induced: 0.9%
saline (3-4 ml) or nebulized dexmedetomidine (1 pg/kg). HR and non-invasive SBP were
among the hemodynamic indicators monitored for 10 minutes after laryngoscopy. There was
a noteworthy decrease in the rising trend of HR in patients who received nebulized
dexmedetomidine. Additionally, fentanyl and isoflurane use decreased, while propofol usage
decreased, in the dexmedetomidine group. Nebulized dexmedetomidine at a dose of 1 pg/kg

was shown to decrease a rise in HR after laryngoscopy, but it had no impact on SBP. This led

to a decline in the usage of anesthetics and analgesics during surgical procedures.

69
l.

In a randomized, double-blind trial conducted in 2021, Kocchar et al.”™ examined the “impact

of intranasal dexmedetomidine on the hemodynamic reaction to laryngoscopy and
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intubation”. Half an hour before to the initiation of anesthesia, groups D1, C, and D2 were
administered intranasal saline, 1pug/kg of intranasal dexmedetomidine, or 2ug/kg of intranasal
dexmedetomidine. Thirty patients from ASA | and ASA Il made up each group. The patient's
HR, SBP and DBP, and MAP all show a statistically noteworthy increase in groups C and D1
after 1, 3, and 5 minutes after intubation, respectively. This is the case in both groups. Groups
D1 and D2 had a significantly greater sedation score, with statistical significance (P <
0.0001). A substantial reduction in the need for propofol was seen in groups D1 and D2, with
a p-value of less than 0.0001. They found that both intranasal dosages of dexmedetomidine
considerably lower the hemodynamic response to laryngoscopy and intubation. This was the
conclusion reached by the researchers. Furthermore, it was observed that the administration
of intranasal dexmedetomidine at a dosage of 2ug/kg demonstrated a greater incidence of

bradycardia reports.

Singh V et al.” administered intravenous dexmedetomidine before surgery and nebulized
dexmedetomidine during intubation and laryngoscopy in 2022 as part of a single-center,
double-blind randomized experiment to assess the two drugs' effectiveness in reducing the
sympathetic nervous system reaction. A total of 120 patients, classified as ASA | or Il, who
were due to have tracheal intubation, were assigned randomly to either get 1 pg/kg of
dexmedetomidine injected into their veins during a 10-minute period or to receive 1 pg/kg of
dexmedetomidine inhaled into their nebulizer 30 minutes prior to the induction of anesthesia.
After laryngoscopy and throughout the process, vital such as HR and non-invasive BP were
recorded. Furthermore, we evaluated the use of intraoperative analgesics, the incidence of
postoperative sore throat, and the extent to which patients recovered from anesthesia. More
stable hemodynamics were seen with nebulized dexmedetomidine, with a decreased
propensity of hypo/hypertension and brady/tachycardia. Groups who were nebulized had less

sedation and sore throats. Consumption of propofol and intraoperative analgesics did not vary
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meaningfully among the two sets. Results showed that nebulized administration resulted in
reduced postoperative sedation and sore throat and better hemodynamic stability throughout
surgery, with no increase in side effects. Patients with low tolerance for hypotension,
bradycardia, and sedation may find nebulized dexmedetomidine to be a more comprehensive

and practical option.

Paul NS et al. " in 2023 performed a randomised controlled trial to determine “how
nebulized dexmedetomidine affected the hemodynamic reactions of patients undergoing
laryngoscopy-intubation and the circumstances surrounding the procedure”. 100 ASA I and 11
patients were randomized to have nebulized dexmedetomidine (group D) or 0.9% saline
(group P) before anesthesia. At 1, 3, 5, and 10 minutes, the patient's HR, SBP and DBP were
observed non-invasively. Additionally, intubation details were documented. The nebulized
dexmedetomidine group had significantly lower HR, SBP, and DBP increases. In Group D
(dexmedetomidine), analgesic and sedative use decreased significantly. Nebulized
dexmedetomidine enhanced intubation conditions and lowered hemodynamic treatment with

laryngoscopy and intubation without experiencing significant adverse effects.

Padmasree and Kiran "? in 2023 investigated the “effects of intravenous and intranasal
administration of dexmedetomidine on hemodynamic measurements such as HR, SBP, DBP
and MAP, and other metrics of a similar kind”. The research was carried out in a manner that
was both randomized and with double blinding. There were about 106 patients who were
randomly assigned: group A got dexmedetomidine intranasal at a dosage of 1 mcg/kg, and
group B received dexmedetomidine via an infusion pump at a dose of 0.5 mcg/kg forty
minutes before to the induction of the induction. Both groups were given dexmedetomidine.
When it came to the HR, MAP, SBP, and DBP, there was no noticeable difference between

the two groups. Intranasal and intravenous approaches have been proven to be equally useful

Page 15



in terms of decreasing the hemodynamic response to endotracheal intubation. This was

shown by the fact that both procedures were examined.

Gupta M et al.” in 2023, conducted a study to determine “whether or not nebulizing
dexmedetomidine was safe and effective in reducing the hemodynamic response to
endotracheal intubation in people who were undergoing general anesthesia for surgical
procedures”. Two reviewers eventually chose six randomized control trials from several
databases, including “PubMed, SCOPUS, Google Scholar, and Web of Science”, based on
the inclusion and exclusion criteria that were established. The following tools were used in
order to execute the tasks of data extraction, evaluating the confidence of evidence, and data
synthesis: RevMan 5.4.1, the GRADE approach, and the Cochrane revised-of-bias tool (ROB
2). Following laryngoscopy and intubation, dexmedetomidine achieved a noteworthy
decrease in the patient's HR, SBP and DBP, and mean BP at each and every time point that
was subjected to examination. In contrast to the placebo, the results demonstrated that
premedication with dexmedetomidine nebulization decreased HR and BP during electrical

transfusion (ETI) without producing bradycardia or hypotension.

Kaila D et al.”* performed a 2023 randomized control trial to assess the “efficacy of
nebulized dexmedetomidine in reducing the hemodynamic reaction to intubation and
laryngoscopy”. There were two equal groups of 80 patients, all of whom had ASA physical
status 1. Thirty minutes before to the induction of anesthesia, patients in Group N (Normal
saline) were given 3-5 milliliters of 0.9% saline by nebulization. Group D patients
(dexmedetomidine) were given one microgram per kilogram of body weight in three to four
milliliters of 0.9% saline thirty minutes prior to the onset of anesthesia. HR, BP, and other
hemodynamic parameters were tracked at various intervals. Prior to nebulization,
immediately after nebulization but before anesthesia was produced (baseline), and every 2

minutes until 10 minutes after laryngoscopy were all part of it. After receiving a large number
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of doses of nebulized dexmedetomidine, the researchers discovered that the hemodynamic

response to intubation and

laryngoscopy was dramatically reduced. Nebulized

dexmedetomidine (1 mcg/kg) has no documented side effects when used in patients.
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METHODOLOGY

Study Design and Setting

The anaesthesiology department of Sri Devraj Urs Medical College in Kolar, Karnataka,
India, undertook this comparative observational research between September 2022 and
February 2024. The research was approved by the Institutional Ethical Committee [EC NO.
SDUMC/KLR/IEC/272/2022-23], and patients gave their permission before they were
enrolled.

Sample Size and Study Participants

The sample size was calculated according to the following formula.

N =4Pq
d2
N = Sample Size
P =57.1% — Prevalence [Niyogi S et al °]
q=1-P-42.9%
d =10 - precision
N =98 (round of 49 participants/group)

The sample size of 49 participants per group (a total sample of 98 participants) was

calculated based on expected prevalence of 57.1% with 80% power of the study.

The sample frame consisted of all patients having surgery while under general anesthesia.
Subject to inclusion and exclusion criteria, these patients were enrolled as research

participants after being informed of the study's purpose and obtaining their consent:

Inclusion Criteria

 Adults aged 18 to 60 years.

» Patients with ASA — | and Il
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« Patients undergoing surgeries under general anaesthesia.

Exclusion Criteria

* Not willing to participate in the study

ASA-I111 and above

* Patients with predicted difficult airway

Patients requiring emergency surgeries

Pregnant patients

Method
All patients (henceforth study participants) who provided informed consent were assessed
pre-operatively. Furthermore, in accordance with the protocol, a thorough examination and
investigation were conducted prior to the anesthesia in order to prepare for the operation. The
night before surgery, all subjects were given 150 mg of ranitidine and 0.25 mg of alprazolam
in tablet form.
On the day of the surgery, Electrocardiogram, pulse-oximeter, and non-invasive BP were
connected in the preoperative area. Furthermore, a suitable intravenous cannula was obtained
for the delivery of fluids and medications. Fifteen minutes before to induction, the subjects
were given the research medication.
Using a computer-generated sequence of random numbers, the research participants were
divided into two groups. The subjects were split into two categories:

Group A: Received dexmedetomidine nebulization (0.7 mcg/kg) diluted to 4 ml with

0.9% normal saline and 10 ml of 0.9% normal saline intravenous infusion.

Group B: Received Dexmedetomidine infusion (0.7 mcg/kg) diluted to 10 ml of 0.9%

normal saline over ten minutes and 4 ml of 0.9% normal saline as nebulization.
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On the way to the operating room, patients' pre-operative baseline vitals were obtained using
a multi-parameter monitor. These included HR, BP, respiratory rate, oxygen saturation, and
MAP. They were first pre-oxygenated with 100% oxygen for three minutes. Then, they were
given an intravenous bolus of ten milligrams of propofol and one milligram of fentanyl per
kilogram of body weight until they stopped responding to vocal commands. The patient was
intubated via the trachea after receiving 0.08 mg/kg of intravenous Vecuronium. After three
minutes of 100% oxygen ventilation, participants underwent laryngoscopy using a Macintosh
laryngoscopy blade of the proper size, and endotracheal intubation was conducted. We
documented how long it took to intubate the patient. An expert anesthesiology resident
performed the intubation process.

Hemodynamic parameters [HR, SBP, DBP, and MAP] were assessed regularly and recorded
at 1%, 3, 5™ 7" and 10™ minute after intubation. The neuromuscular blockade was restored
by “intravenous neostigmine and glycopyrrolate at doses of 0.05 mg/kg and 0.01 mg/kg”,
respectively, after surgery. We followed the conventional method for extubation and noted
the time of extubation.

The protocol for rescue treatment in the event of hemodynamic instability included:

e Hypotension — 30% reduction in baseline SBP of < 50mmHg: will be treated by
reducing the infusion of Dexmedetomidine or 0.1mg/kg of ephedrine intravenous
bolus.

e Bradycardia — Less than or equal to (</=) 50 beats/min: will be treated with
0.02mg/kg intravenous bolus of Atropine, repeated in one minute until HR is more
than 50 beats/min or overall amount of 2mg Atropine is reached.

e Tachycardia — More than or equal to (>/=110) beats/min will be treated with

2mcg/kg of injection Fentanyl.
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Parameters Assessed
e Participants SBP, DBP, HR, and MAP were monitored by the investigator and
recorded at baseline, before induction, during intubation, after 1% , 3", 5™ 7 and

10™ minute respectively.

STATISTICAL ANALYSIS

Data analysis was conducted using Microsoft Windows and SPSS for Windows (SPSS ver.
22.0, Armonk, NY). To check whether the data followed a normal distribution, Shapiro-Wilk
test is used. Data that followed a normal distribution was examined using parametric testing.
We used the unpaired t-test to compare continuous data from the nebulizer group with those
from the intravenous group. Tables and graphs were used in order to present the information.

A significance criterion of P < 0.05 was established.
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RESULTS

Graph 1: Pre-induction mean BSP, DSP arterial, and HR comparing intravenous and
nebulizer groups at baseline and after 10 minutes.
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Table 1.1: Comparison of baseline SBP, DBP, MAP and HR between intravenous and
nebulizer groups (pre-induction)

Baseline - Preinduction Number | Mean SD t P value

SBP Intravenous 49 135.48 114 3.4 | P=0.001**
Nebulizer 49 127.1 12.6

DBP Intravenous 49 87.15 9.2 2.9 | P=0.004**
Nebulizer 49 81.86 8.4

MAP Intravenous 49 104.5 10.2 3.9 | P=0.001**
Nebulizer 49 96.53 9.4

HR Intravenous 49 87.85 9.9 2.5 P =0.012*
Nebulizer 49 82.47 10.3

SD-standard deviation; **Statistically significant using unpaired t-test

SBP: It was found that the mean SBP of participants in the intravenous group was higher than
the SBP of participants in the Nebulizer group. Notable statistical significance was found in
the mean variance among the two groups (P = 0.001).
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DBP: It was found that the mean DBP of participants in the intravenous group was higher
than the DBP of participants in the Nebulizer group. Notable statistical significance was

found in the mean variance among the two groups (P = 0.004).

MAP: It was found that the mean MAP of participants in the intravenous group was higher
than the MAP of participants in the Nebulizer group. Notable statistical significance was

found in the mean variance among the two groups (P = 0.001).

HR: It was found that the mean HR of participants in the intravenous group was higher than
the HR of participants in the Nebulizer group. Notable statistical significance was found in

the mean variance among the two groups (P = 0.012).

After 10 minutes — Pre-induction

Table 1.2: Comparison of Mean SBP and DBP, MAP, and HR after 10 minutes between
intravenous and nebulizer groups (Pre-induction)

é?em:jr:;::tt?(s)n Number | Mean SD t P value
SBP Intravenous 49 125.92 11.7 0.59 P=0.55
Nebulizer 49 124.31 14.6 NS
DBP Intravenous 49 79.71 7.9 0.22 P=0.82
Nebulizer 49 79.33 9.03 NS
MAP Intravenous 49 95.54 9.3 0.57 P =0.56
Nebulizer 49 94.41 9.9 NS
HR Intravenous 49 80.13 8.8 0.33 P=0.73
Nebulizer 49 79.39 12.2 NS

“SD-standard deviation; NS-not significant using unpaired t-test”

SBP: The results showed that the mean SBP did not vary significantly among the two
groups (P = 0.55).

DBP: The mean DBP did not vary significantly among the two groups (P = 0.82).

MAP: Mean MAP values were not significantly different among the two groups (P =
0.56).

HR: The mean MAP did not vary significantly among the two groups (P = 0.73).
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Baseline — post-induction

Graph 2: Mean SBP and DBP, MAP, and HR between intravenous and nebulizer
groups at baseline (post-induction)
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Table 2: Comparison of Mean SBP and DBP, MAP, and HR between intravenous and
nebulizer groups at baseline (post-induction)

Egsglr:gsc-tion Number | Mean SD t P value

SBP Intravenous 49 119.48 11.8 0.152 P=0.88
Nebulizer 49 119.08 13.7 NS

DBP Intravenous 49 74.08 9.8 -1.12 P=0.27
Nebulizer 49 76.27 9.44 NS

MAP Intravenous 49 89.73 9.8 0.016 P=0.99
Nebulizer 49 89.69 11.2 NS

HR Intravenous 49 78.71 104 -0.261 P=0.79
Nebulizer 49 79.31 12.06 NS

“SD-standard deviation; NS-not significant using unpaired t-test”
SBP

The mean SBP at baseline post-induction was not suggestively different between the
intravenous and nebulizer groups (P = 0.88).

DBP

Statistical analysis revealed no significant change in mean DBP between the intravenous and
nebulizer groups at baseline after induction (P = 0.27).
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MAP

After induction, the mean MAPs of the intravenous and nebulizer groups were not
significantly different at baseline (P = 0.99).

Heart rate (HR)

When comparing the intravenous and nebulizer groups at baseline post-induction, no

statistically noteworthy change in mean MAP was monitored (P = 0.79).

After 1 minute — post-induction

Graph 3: Mean SBP and DBP, MAP, and HR between intravenous and nebulizer
groups after 1 minute (post-induction)
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SBP

Despite the fact that the individuals in the nebulizer group had somewhat higher SBP than
those in the intravenous group, there was not a statistically significant difference in the mean

SBP between the two groups after one minute of post-induction (P = 0.6).
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Table 3: Comparison of mean SBP, DBP, MAP and HR between intravenous and nebulizer
groups after 1 minute (post-induction)

Iigsqzatgjc-tion Number | Mean SD t P value
SBP Intravenous 49 118.67 14 -0522 | P=06
Pressure Nebulizer 49 120.71 23.3 NS
DBP Intravenous 49 73.85 9.1 -1.48 | P=0.14
Nebulizer 49 77.86 16.3 NS
MAP Nebulizer 49 92.14 20.5 NS
HR Intravenous 49 80 10.6 -1.105 | P=0.27
Nebulizer 49 82.96 15.2 NS

“SD-standard deviation; NS-not significant using unpaired t-test”

DBP A minute after induction, there was no statistically significant change in mean diastolic

blood pressure (DBP) between the nebulizer and intravenous groups, even though the

nebulizer group's DBP was somewhat higher (P = 0.14).

MAP The nebulizer group had slightly higher mean arterial pressure (MAP) than the

intravenous group at one minute post-induction, but this difference was not statistically

significant (P = 0.39).

HR The nebulizer group did have a slightly higher heart rate (HR) than the intravenous

group, but after one minute after induction, there was no statistically significant difference (P

=0.27).
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After 3 minutes — post-induction

Graph 4: Mean SBP and DBP, MAP, and HR between intravenous and nebulizer
groups after 3 minutes (post-induction)
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Table 4: Comparison of Mean SBP and DBP, MAP, and HR between intravenous and
nebulizer groups after 3 minutes (post-induction)

ﬁ(;rs]':innlgﬁzt-ion Number | Mean SD t P value
SBP Intravenous 49 123.31 13.6 |-0.618| P=0.53
Nebulizer 49 125.39 18.9 NS
Diastolic Blood Pressure | Intravenous 49 77.56 8.6 -1542 | P=0.12
Nebulizer 49 80.98 12.7 NS
Mean Arterial Pressure | Intravenous 49 93.3 9.3 -1.007 | P=0.317
Nebulizer 49 95.55 13.9 NS
HR Intravenous 49 84.04 95 -1.88 P=0.06
Nebulizer 49 89.24 16.5 NS

“SD-standard deviation; NS-not significant using unpaired t-test”

SBP: The nebulizer group had slightly higher systolic blood pressure (SBP) than the

intravenous group three minutes after induction, although this difference was not statistically

significant (P = 0.53).

DBP: Three minutes after induction, there was no statistically significant change in mean

diastolic blood pressure (DBP) between the nebulizer and intravenous groups, even though

the nebulizer group's DBP was somewhat higher (P = 0.12).

Page 27



MAP: There was no statistically significant difference in mean artery pressure (MAP)
between the intravenous and nebulizer groups three minutes post-induction, however the
nebulizer group did have modestly higher MAP (P = 0.31).

HR: Three minutes after induction, there was no statistically significant difference in mean
HR between the intravenous and nebulizer groups, despite the fact that the nebulizer group
had a slightly higher HR (P = 0.06).

After 5 minutes — post-induction

Graph 5: Mean SBP and DBP, MAP, and HR between intravenous and nebulizer
groups after 5 minutes (post-induction)
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SBP

It was found that though SBP was slightly higher among members in the nebulizer group,
there was no statistically noteworthy difference in mean SBP between intravenous and
Nebulizer groups after 5 minutes post-induction (P = 0.45).
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Table 5: Comparison of Mean SBP and DBP, MAP, and HR between intravenous and
nebulizer groups after 5 minutes (post-induction)

g (;Q;Pnlgﬁztl on Number | Mean SD t P value

SBP Intravenous 49 122.7 10.2 -0.74 | P=045
Nebulizer 49 124.73 15.3 NS

DBP Intravenous 49 78 94 -1.93 | P =0.05*
Nebulizer 49 82.33 12.3

MAP Intravenous 49 93.13 8.5 -1.55 | P=0.12
Nebulizer 49 96.8 14.05 NS

HR Intravenous | 49 856 | 88 | 252 | r-,
Nebulizer 49 90.92 11.7

““SD-standard deviation; *Statistically significant and NS-not significant using unpaired t-test”

Diastolic Blood Pressure (DBP)

It was found that participants in the Nebulizer group had higher DBP when compared to
members in the intravenous group. This difference in mean DBP after 5 minutes post-
induction was statistically significant (P = 0.05).

Mean Arterial Pressure (MAP)

It was found that though MAP was slightly higher among members in the nebulizer group,
there was no statistically noteworthy difference in mean MAP between intravenous and

Nebulizer groups after 5 minutes post-induction (P = 0.12).
Heart rate (HR)

It was found that participants in the Nebulizer group had higher HR when compared to
members in the intravenous group. This difference in mean HR after 5 minutes post-induction

was statistically noteworthy (P = 0.013).
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After 7 minutes — post-induction

Graph 6: Mean SBP and DBP, MAP, and HR between intravenous and nebulizer
groups after 7 minutes (post-induction)
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Table 6: Comparison of Mean SBP and DBP, MAP, and HR between intravenous and
nebulizer groups after 7 minutes (post-induction)

7 minutes -

Postinduction Number | Mean SD t P value

SBP Intravenous 49 121.06 10.28 | -1.69 P =0.09
Nebulizer 49 124.69 11.1 NS

DBP Intravenous 49 76.92 10.2 -2.7 | P=0.006**
Nebulizer 49 82.7 10.25

MAP Intravenous 49 91.85 9 -24 | P=0.018*
Nebulizer 49 96.53 10.1

HR Intravenous 49 82.83 104 -2.75 | P=0.007**
Nebulizer 49 91.2 18.3

““SD-standard deviation; *Statistically significant and NS-not significant using unpaired t-test”

SBP
It was found that though SBP was slightly higher among members in the nebulizer group,
there was no statistically noteworthy difference in mean SBP between intravenous and

Nebulizer groups after 7 minutes post-induction (P = 0.09).
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DBP

It was found that participants in the Nebulizer group had higher DBP when compared to
members in the intravenous group. This difference in mean DBP after 7 minutes post-

induction was statistically noteworthy (P = 0.006).
MAP

It was found that participants in the Nebulizer group had higher MAP when compared to
members in the intravenous group. This difference in mean MAP after 7 minutes post-

induction was statistically noteworthy (P = 0.018).
HR

It was found that participants in the Nebulizer group had higher HR when compared to
members in the intravenous set. This difference in mean HR after 7 minutes post-induction

was statistically noteworthy (P = 0.007).
After 10 minutes — post-induction

Graph 7: Mean SBP and DBP, MAP, and HR between intravenous and nebulizer
groups after 10 minutes (post-induction)
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SBP

It was found that though SBP was slightly higher among participants in the nebulizer cluster,

there was no statistically noteworthy difference in mean SBP between intravenous and

Nebulizer groups after 10 minutes post-induction (P = 0.33).

Table 7: Comparison of Mean SBP and DBP, MAP, and HR between intravenous and
nebulizer groups after 10 minutes (post-induction)

Plgstrmgﬂzi?oh Number | Mean SD t P value

Intravenous 49 122.92 | 11.09 | -0.97 P=0.33

SBP Nebulizer 49 125.6 15.6 NS

DBP Intravenous 49 78.35 112 | -232 | P=0.022*
Nebulizer 49 83.8 11.7

MAP Intravenous 49 93.58 9.9 -1.9 P =0.059
Nebulizer 49 97.84 11.8 NS

HR Intravenous 49 85.35 9.1 -3.15 | P=0.002**
Nebulizer 49 91.84 10.9

“SD-standard deviation;

*Statistically significant and NS-not significant using unpaired t-test”

Diastolic Blood Pressure (DBP)

It was found that participants in the Nebulizer group had higher DBP when compared to

participants in the intravenous group. This difference in mean DBP after 10 minutes post-

induction was statistically noteworthy (P = 0.022).

Mean Arterial Pressure (MAP)

It was found that participants in the Nebulizer group had higher MAP when compared to

participants in the intravenous group. This difference in mean MAP after 10 minutes post-

induction was not statistically noteworthy (P = 0.059).

Heart rate (HR)
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It was found that participants in the Nebulizer group had higher HR when compared to
participants in the intravenous group. This difference in mean HR after 10 minutes post-

induction was statistically noteworthy (P = 0.002).

Mean Intubation time (in seconds)

Graph 8: Intubation time (in seconds )between the groups
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Table 8: Comparison of mean intubation time (in seconds) between the two groups

Number Mean sSD t P value
Intravenous 49 18.19 4.8 -0.805 P=042
Nebulizer 49 19.08 6.02 NS

SD-standard deviation; NS-not significant using unpaired t-test

It was found that there was no statistically noteworthy difference in intubation time between

the intravenous and nebulizer group (P = 0.42).

Page 33



DISCUSSION ‘



DISCUSSION

Laryngoscopy and intubation may be performed with less pressor reaction using a variety of
anesthetic procedures and pharmaceutical substances. Dexmedetomidine has been the agent
of choice due to its hypotensive effect, sedative effect, anaesthetic sparing properties,
analgesic effect, and more importantly its ability of hemodynamic stability.*® Nebulization is
another viable option having the added benefit of systemic absorption, ease of administration,
and high bio-availability due to high vascularization of the nasal and buccal mucosa. % %

This research aimed to evaluate the intubation response to nebulized dexmedetomidine (0.7

mcg/kg) and dexmedetomidine infusion (0.7 mcg/kg) in terms of hemodynamic stability.

While both groups' hemodynamic parameters were comparable after 10 minutes, we
discovered that the IV groups were significantly higher at baseline (before induction) than the
nebulized group's (before induction). Our study did not show any noteworthy changes in
hemodynamic parameters from baseline (on induction) till 3" minute. Only on the 5" minute,
we observed a significant increase in DBP and HR among participants in the nebulized group
which remained till the 7" minute with an additional increase in MAP in the nebulizer group.
The increase in DBP and HR remained elevated till the 10" minute with no significant
change in the SBP and the MAP. Therefore, nebulized dexmedetomidine was able to
attenuate all the hemodynamic parameters only till 3" minute and failed to alternate. DBP
and HR from 3" minute till the 10" minute respectively. Our finding was in contrast to the
findings of Misra et al who stated that “nebulized dexmedetomidine controlled the ascent of
HR but failed to arrest MAP rise” whereas in our study, nebulized dexmedetomidine was able

to control a rise in MAP but could not attenuate HR.?’

In addition, our study was partly in line with studies conducted by Paul et al in 2023, and

Shrivastav et al in 2022.” Paul et al shown a randomized double-blind study among 100
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participants (50 in each group) to observe hemodynamic changes occurring as a response to
the administration of nebulized dexmedetomidine of 1 pg/kg in 4 ml of 0.9% saline 30
minutes before the induction when compared to saline. Paul et al found a significant
attenuation of SBP, DBP, and MAP at 1%, 5™ and 10" min following intubation in the group
receiving nebulized dexmedetomidine. In addition, an intra-group assessment revealed no
significant attenuation of HR among participants with nebulized dexmedetomidine between
different time intervals. Shrivastav et al also observed a noteworthy reduction of
hemodynamic parameters by nebulized dexmedetomidine before laryngoscopy, after
intubation, at 1%, 5™ and 10™ min respectively following intubation. Kumar et al. ® found
similar things in their 2020 investigation. A randomized controlled trial involving 120 people
who all had the same goal was carried out by Kumar et al. The experimental group was given
1 pg/kg of dexmedetomidine in 3—4 ml of 0.9% saline by the authors, whereas the control
group received saline. HR in the study's experimental group were meaningfully lower than
those in the control group. But after laryngoscopy, the authors failed to detect a statistically
noteworthy difference in SBP) between the two sets of patients. The reason for this is because
dexmedetomidine is bio-available when administered via the buccal and nasal mucosa, which
is comparable to the impact of intravenous dexmedetomidine at 0.5 pg/kg, which is not very

significant in addressing hemodynamic alterations after laryngoscopy and intubation. % %%

An interesting study conducted by Singh et al. in 2022 " reported similar findings. The
authors conducted a randomized controlled trial among 120 participants who were to receive
dexmedetomidine (similar concentrations — 1 pg/kg) in form nebulized and via the
intravenous route. The authors found no significant difference in hemodynamic parameters
up to 3 minutes following which there was a noteworthy decrease in the intravenous group.
The authors conclude that the intravenous route had produced better results, however,

nebulized dexmedetomidine had better haemodynamic intra-operatively and during
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evaluation of post-operative outcomes. The results from the present study are in line with the
findings of Singh et al. Hussain et al "’ reported complete attenuation of hemodynamic
parameters until the 3rd minute, similar to our study. The findings of our study do not align
with a meta-analysis conducted by Gupta et al in 2023 who reported that premedication with
nebulized dexmedetomidine was associated with a reduction in HR and BP. ”® Our study also
covers an important lacuna in that it compares the nebulized route with an intravenous route
that is routinely followed. Interestingly, we observed that our study was in line with, or partly
in line with most studies that have used 1 pg/kg dexmedetomidine in 3 — 4 ml of 0.9% saline.
In our study, we report almost similar findings with a lesser concentration of
dexmedetomidine (0.7 pg/kg). A difference of 0.3ug/kg dexmedetomidine can bring about
significant changes in hemodynamic parameters after intubation against the findings of our
study where we found a significant difference only after 3" minute. Perhaps this is a
landmark finding that nebulized dexmedetomidine 0.7ug/kg and 1 pg/kg elicit the same

response.

Additionally, we found that the duration of intubation was almost same across the two
groups. Although it has been shown that blood pressure increases fifteen seconds after
intubation, we discovered that intubation took around eighteen to nineteen seconds per group.
Nebulized dexmedetomidine considerably improved intubation circumstances and
demonstrated a statistically significant improvement when contrasted with saline
nebulization, according to a randomized, double-blind clinical study by Paul et al. * The use
of Nebulized dexmedetomidine has been alluring owing to its bioavailability and faster
absorption. In addition, the adverse effects of dexmedetomidine are dose-dependent, we did

not find any perioperative adverse effects in the present study.

It is very evident that a2 adrenoreceptor agonists are a special class of agents that seems to

provide favorable results when used in conjunction with anaesthesia. The use of nebulization
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in administering dexmedetomidine is a potential response to drawbacks that arise as a result

of intranasal and intravenous routes.
Our study has some limitations:

e To start, we only looked at one dosage of dexmedetomidine in the nebulized form, so
we don't know how the body reacts to pressor response after laryngoscopy and
intubation at other doses.

e Second, we did not assess the level of sedation that patients achieved.

e Third, in the present study, we did not record any adverse events either
perioperatively or post-operatively and hence we are not able to provide a
comprehensive picture regarding the novel route.

e In this investigation, we did not evaluate the effectiveness of nebulized
dexmedetomidine in decreasing post-operative nausea and vomiting, even though
dexmedetomidine inhibits early postoperative nausea and vomiting (PONV).

e Fifth, we did not assess if the newer route had any effect on the consumption of

Propofol, any intra-anesthetic usage and analgesic consumption.
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CONCLUSION



CONCLUSION

Within the parameters of the study, it can be concluded that nebulized dexmedetomidine
(0.7 pg/kg) administered 15 minutes before the induction of anaesthesia meaningfully
attenuated the effects of laryngoscopy and intubation till 3 minutes for all hemodynamic
parameters. However, post 3 minutes, nebulized dexmedetomidine could successfully

attenuate only SBP and MAP and failed to attenuate DBP and HR.
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PROFORMA

COMPARISON OF INTUBATION RESPONSE WITH DEXMEDETOMIDINE
NEBULISATION AND INTRAVENOUS DEXMEDETOMIDINE

Study location: R L Jalappa Hospital and Research Centre attached to Sri Devaraj Urs

Medical College, Tamaka, Kolar.

INVESTIGATORS:Dr. Arunseth C/ Dr. Sujatha M P

PROCEDURE:
1.Name of the patient:
2.Age/Sex:

3.IP No. :

4. Ward:

5.ASA grade:

*General physical examination:
Height:

Weight:

Pulse rate:

BP:

Pallor/icterus/cyanosis/clubbing/lymphadenopathy/edema:

Systemic examination:

Respiratory system —

Cardiovascular system —

Central nervous system —

Per abdomen -
Investigations :

Blood group: Hb: WBC:

Platelets:
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RBS: Blood urea:
Potassium:

ECG:

e Diagnosis :

e Surgery:

PREINDUCTION

Sr. Creatinine:

Sodium:

BASAL

10MIN

SYSTOLIC
BLOOD
PRESSURE

DIASTOLIC
BLOOD
PRESSURE

MEAN
ARTERIAL
BLOOD
PRESSURE

HEART RATE
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POSTINDUCTION

BASAL

1IMIN

3MIN

SMIN

7MIN

10MIN

SYSTOLIC
BLOOD
PRESSURE

DIASTOLI
C BLOOD
PRESSURE

MEAN
ARTERIAL
BLOOD
PRESSURE

HEART
RATE
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SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND
RESEARCH, TAMAKA, KOLAR - 563101.

Patient Information Sheet
Study: COMPARISON OF INTUBATION RESPONSE WITH
DEXMEDETOMIDINE NEBULISATION AND INTRAVENOUS
DEXMEDETOMIDINE

Investigators: Dr. Arunseth C/ Dr. Sujatha M P

Details —All patients posted for elective surgeries under general anaesthesia will be included
in this study .
Study location: R L Jalappa Hospital and Research Centre attached to Sri Devaraj Urs

Medical College, Tamaka, Kolar.

During general anaesthesia, laryngeal intubation causes noxious stimulation that leads to
significant increase in Heart rate and Mean Arterial Pressure. So we are using
dexmedetomidine to reduce this response and comparison of its effectiveness in intravenous
and intranasal route in attenuation of sympathetic stimulus produced by endotracheal tube
intubation

Patient and the attenders will be explained about the procedure being done i.e. use of
dexmedetomidine

The study drugs will be avoided in patients with cardiac and respiratory disease,
hypersensitivity to dexmedetomidine and with difficult airway or with nasal ulcers, polyps,

nasal septum deviation.

Please read the information and discuss with your family members. You can ask any question

regarding the study. If you agree to participate in the study, we will collect information.
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Relevant history will be taken. This information collected will be used only for dissertation

and publication.

All information collected from you will be kept confidential and will not be disclosed to any
outsider. Your identity will not be revealed. There is no compulsion to agree to this study.
The care you will get will not change if you don’t wish to participate. You are required to

sign/ provide thumb impression only if you voluntarily agree to participate in this study.
For further information contact

Dr Arunseth C

Post graduate in Anaesthesiology,

SDUMC Kolar

Mobile no: 8050979747

Dr. SUJATHA M P

Professor

Department of Anaesthesiology
SDUMC,KOLAR

Mobile no: 9448854349
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SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND RESEARCH, TAMAKA,
KOLAR - 563101.

INFORMED CONSENT FORM
Name of the institution: SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION
AND RESEARCH

Title: COMPARISON OF INTUBATION RESPONSE WITH DEXMEDETOMIDINE
NEBULISATION AND INTRAVENOUS DEXMEDETOMIDINE

Name of the principal investigator: Dr. Arunseth C
Name of the guide: Dr. Sujatha M P
Name of the subject/participant:

I, aged ,after

being explained in my own vernacular language about the purpose of the study and the risks
and complications of the procedure, hereby give my valid written informed consent without
any force or prejudice for taking dexmedetomidine in either intravenous or intranasal route
before induction for general anaesthesia. The nature and risks involved have been explained
to me to my satisfaction. | have been explained in detail about the study being conducted. |
have read the patient information sheet and | have had the opportunity to ask any question.
Any question that | have asked, have been answered to my satisfaction. | consent voluntarily
to participate as a participant in this research. | hereby give consent to provide my history,
undergo physical examination, undergo the procedure, undergo investigations and provide its
results and documents etc to the doctor / institute etc. All the data may be published or used
for any academic purpose. | will not hold the doctors / institute etc responsible for any
untoward consequences during the procedure / study. A copy of this Informed Consent Form
and Patient Information Sheet has been provided to the participant.

(Signature & Name of Patient) DATE:
Investigator signature
Wintess 1:
Witness 2:
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MASTER CHART ‘



SBP
DBP
MAP
HR
ASA
MIN
SEC

KEY TO MASTER CHART

SYSTOLIC BLOOD PRESSURE

DIASTOLIC BLOOD PRESSURE

MEAN ARTERAL PRESSURE

HEART RATE

AMERICAN SOCIETY ANAESTHESIOLOGISTS
MINUTES

SECONDS
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pre induction

Post Induction

INTUBATION

SINo basal 10 min basal 1 min 3 min 5 min 7 min 10 min TIME (sec) mode
SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR

1 126 | 75 92 91 | 121 | 72 88 88 | 115 | 69 84 85 | 109 | 68 82 90 | 126 | 73 91 96 | 131 77 95 99 | 112 | 69 83 100 | 105 | 65 78 194 19 Neb
2 129 | 76 94 87 | 117 | 69 85 79 | 110 | 61 77 80 | 121 76 91 85 | 136 | 77 97 89 | 129 69 89 83 | 125 61 82 73 | 117 | 59 78 69 17 v
3 131 | 72 92 89 | 123 | 69 87 71 | 111 | 66 81 78 | 127 | 73 91 90 | 121 | 69 86 91 | 120 | 65 83 87 | 116 | 71 86 86 | 120 | 68 86 75 10 v
4 120| 70 87 114 | 110 | 68 83 88 | 110 | 60 77 80 | 120 70 87 86 | 116 | 68 84 90 | 110 | 60 73 84 | 100 | 68 79 80 | 110 | 66 82 76 15 iv
5 139 | 87 114 | 93 | 128 | 81 97 82 | 119 | 69 86 85 | 126 | 64 85 90 | 136 71 93 96 | 121 73 89 91 | 118 | 65 83 89 | 123 | 67 86 90 22 iv
6 120 | 80 93 76 | 110 | 80 90 80 | 120 | 70 87 78 | 140 | 100 | 113 | 110 | 110| 70 83 78 | 100 70 80 82 | 100 70 80 78 | 100 | 70 80 70 12 neb
7 118 | 82 91 99 | 133 | 95 107 | 103 | 105 | 69 69 81 89 | 137 87 103 | 111 | 76 85 117 | 84 65 75 116 | 104 | 70 81 96 97 71 81 76 29 neb
8 151 | 93 112 | 87 | 139 | 89 106 81 | 121 | 86 94 83 | 136 91 106 99 | 142 | 96 111 | 101 | 139 | 96 110 | 100 | 132 | 93 106 99 | 130 | 89 103 | 100 23 neb
9 150 | 90 110 | 72 | 150 | 90 110 69 | 130 | 90 103 70 | 120 | 88 99 70 | 122 | 85 97 76 | 130 | 81 97 75 | 120 | 66 84 64 | 118 71 86 59 20 \Y
10 130 | 97 109 | 80 | 128 | 92 106 67 | 130 | 90 103 69 | 130 | 90 103 72 | 128 | 90 103 76 | 124 | 86 99 76 | 120 | 84 96 74 | 120 | 80 93 78 25 Neb
11 120 | 83 105 | 72 | 129 | 77 94 68 | 119 | 69 86 70 | 128 75 95 67 | 136 | 91 106 79 | 129 83 98 81 | 127 | 79 95 73 | 125 68 87 69 20 \Y
12 120| 70 87 80 | 110 | 70 90 78 90 70 59 71 | 132 77 93 92 | 112 | 65 79 92 | 107 | 59 74 86 | 105 61 76 84 | 113 70 82 96 19 neb
13 140 | 90 107 | 104 | 166 | 100 | 116 | 115 146 | 92 110 | 117 | 216 | 119 | 176 | 122 | 170 | 102 | 122 | 105 118 82 93 100 | 100 | 85 96 95 | 129 | 85 99 94 15 Neb
14 131 | 79 96 83 | 120 | 72 88 76 | 115 | 69 84 72 | 122 75 91 80 | 133 81 98 87 | 125 79 94 91 | 120 78 92 86 | 126 | 81 96 83 21 iv
15 120 | 80 93 78 | 111 | 71 84 73 | 110 | 60 77 80 | 117 | 58 81 95 | 120 | 60 95 93 | 117 | 53 82 93 | 123 | 61 82 90 | 129 59 82 91 20 iv
16 142 | 94 113 | 90 | 113 | 74 89 68 | 126 | 78 99 65 | 134 78 98 70 | 127 | 79 99 71 | 120 | 74 90 73 | 131 | 62 94 73 | 116 | 75 89 69 25 v
17 155] 109 [ 130 | 91 | 134 | 91 110 78 | 113 | 75 88 73 | 122 91 105 95 | 114 | 80 90 93 | 101 | 69 81 87 99 68 79 90 | 108 | 72 87 89 23 iv
18 146 | 97 113 | 79 | 131 | 89 103 65 [ 122 | 81 95 64 | 136 [ 90 105 71 | 149 93 112 83 | 138 91 107 79 | 134 | 87 103 74 | 131 | 87 102 71 20 neb
19 156 | 91 113 | 96 | 140 | 83 102 92 | 133 | 79 97 94 | 135 81 99 96 | 146 | 93 111 | 100 | 131 | 91 104 96 | 130 | 91 104 90 | 133 89 104 92 36 iv
20 122 | 78 92 118 | 120 | 70 90 110| 110| 71 84 105 | 121 | 85 97 112 | 129 | 99 109 | 115| 136 | 103 | 114 | 111 | 131 | 96 108 | 103 | 129 | 94 106 99 20 neb
21 133 | 76 92 80 | 130 | 70 89 76 | 122 | 65 84 77 | 116 | 62 82 83 | 126 | 73 91 96 | 131 79 96 100 | 125 | 74 91 113 | 119 | 63 82 98 32 neb
22 165 | 93 131 | 71 | 155 | 89 125 58 [ 159 | 84 111 | 56 | 169 | 83 114 56 | 160 | 86 113 57 | 112 | 60 82 53 92 56 70 53 89 51 66 54 20 \Y
23 160 | 98 119 | 90 | 151 | 92 112 86 | 144 | 86 105 89 | 141 85 114 96 | 165 97 120 | 101 | 159 | 93 115 97 | 135 89 104 91 | 125 82 96 86 14 iv
24 128 | 90 100 | 70 | 121 | 87 103 68 [ 121 | 78 91 64 | 120 79 91 78 | 113 | 83 92 93 | 146 | 91 117 93 | 116 | 84 94 92 | 115 82 91 88 30 Neb
25 136 | 89 105 | 73 | 131 | 84 100 71 | 126 | 79 98 81 | 121 72 88 77 | 115 73 87 84 | 110 71 84 90 | 102 | 68 79 80 | 106 | 77 87 71 13 iv
26 160 | 100 [ 120 | 99 | 140 | 90 107 89 | 130 | 86 101 | 94 | 144 | 98 113 | 100 | 153 | 101 | 118 | 105 | 149 | 97 114 | 103 | 141 | 98 112 98 | 136 | 100 | 112 98 25 iv
27 180 | 99 126 | 84 | 179 | 97 124 82 | 173 | 107 | 126 | 81 | 149 | 98 117 | 101 | 205 | 134 | 154 | 113 | 193 | 128 | 161 | 121 | 199 121 | 141 | 112 | 156 | 98 115 91 40 neb
28 126 | 76 93 80 | 124 | 72 89 77 | 130 | 77 95 74 | 122 70 87 71 | 140 | 86 104 94 | 121 79 96 80 | 129 70 90 75 | 122 | 77 92 73 18 neb
29 133 | 78 91 68 [ 125| 76 90 64 91 69 75 76 | 106 [ 59 74 64 | 149 94 114 | 170 | 126 | 81 95 122 | 127 | 84 101 73 | 130 | 89 103 77 24 neb
30 141 | 91 104 | 97 | 159 | 97 118 87 | 139| 100 | 115 85 | 126 | 86 98 93 | 127 | 85 87 103 | 135| 91 105 | 107 | 143 | 92 109 95 | 133 | 87 102 94 30 iv
31 136 | 89 109 | 70 | 120 | 76 87 65 90 44 63 52 | 135 86 102 79 | 120 79 94 79 | 119 76 93 89 | 111 | 72 87 83 92 60 75 71 25 iv
32 135 | 99 112 | 71 | 131 | 95 109 72 | 129 | 94 104 | 66 | 111 | 68 70 68 | 106 [ 78 87 75 | 112 | 79 89 77 | 105 72 82 74 | 100 | 65 74 71 15 neb
33 137 | 78 101 | 77 | 121 | 70 87 69 | 102 | 63 77 90 97 61 74 106 | 114 | 78 90 85 | 109 | 65 77 90 98 58 68 83 | 100 | 60 72 84 20 iv
34 108 | 73 80 88 | 125 | 75 89 84 | 108 | 60 73 101 | 113 | 57 74 106 | 113 | 66 83 104 | 108 | 55 69 105 | 107 | 52 68 110 | 125| 72 87 114 21 neb
35 139 | 98 112 | 71 | 142 | 94 116 58 | 136 | 90 105 60 | 131 | 92 104 61 | 140 | 100 | 113 79 | 129 | 103 | 112 83 | 130 | 94 106 96 | 133 97 109 87 26 neb
36 146 | 91 109 89 | 140 | 86 104 85 | 139 | 84 102 | 84 | 129 | 80 96 86 | 127 | 79 95 86 | 130 | 84 99 90 | 132 90 104 94 | 136 | 90 105 98 22 neb
37 132 | 79 97 87 | 125| 79 94 80 | 119 | 75 90 76 | 109 [ 69 82 74 | 102 | 65 77 75 | 110 71 84 83 | 115 79 91 89 | 120 | 85 97 87 18 v
38 124 | 81 95 86 | 115| 76 89 80 | 109 | 71 84 75 | 102 | 68 79 71 | 111 | 79 90 80 | 117 | 84 95 86 | 125 89 101 90 | 137 | 90 106 89 16 \Y
39 111 | 74 86 90 | 105| 70 82 84 | 101 | 69 80 81 96 64 75 82 [ 100 71 81 86 | 108 | 74 85 90 | 114 | 79 91 89 | 107 | 73 84 81 19 neb
40 120 | 81 94 85 | 115| 79 91 81 | 114 | 80 91 84 | 110 78 89 89 | 116 | 86 96 92 | 124 91 102 98 | 134 | 95 108 | 103 | 129 | 94 106 98 15 NEB
41 142 | 92 109 | 101 | 130 | 84 99 90 | 121 | 80 94 85 | 109 | 72 84 89 | 126 78 94 92 | 129 85 100 87 | 122 | 80 94 89 | 119 75 90 84 12 v
42 129 | 78 95 86 | 124 | 75 91 83 | 120 | 76 91 79 | 124 | 73 90 84 | 131 77 95 88 | 126 | 75 92 89 | 121 73 89 88 | 118 | 70 86 79 10 NEB
43 117 | 76 90 72 | 115| 73 87 71 | 109 | 70 83 73 | 101 | 67 78 76 | 109 71 84 81 | 116 | 78 91 86 | 123 | 79 94 91 | 122 78 93 88 14 NEB
44 128 | 91 103 | 93 | 119 | 85 96 89 | 115| 81 92 84 | 109 | 77 88 79 | 104 | 72 83 85 | 112 | 86 95 91 | 116 | 91 99 93 | 111 | 86 94 90 18 v
45 133 | 89 104 | 101 | 125| 83 97 96 | 118 | 80 93 91 | 114 | 75 88 88 | 120 79 93 91 | 122 | 84 97 95 | 126 | 87 100 96 | 121 | 85 97 92 13 v
46 141 | 96 111 | 99 | 135| 91 106 93 | 128 | 87 101 | 86 | 122 | 84 97 81 | 126 | 86 99 84 | 129 90 103 87 | 131 91 104 90 | 129 89 102 88 16 \Y
47 110 | 81 91 75 | 102 | 79 87 83 93 76 82 79 89 70 76 71 99 81 87 85 | 111 | 89 96 92 | 116 | 90 99 100 | 108 | 81 90 92 20 v
48 119 | 69 86 89 | 114 | 66 82 87 | 111 | 64 80 85 | 109 | 61 77 80 | 106 | 60 75 79 | 103 | 58 73 77 | 115 65 82 83 | 119 70 86 89 16 NEB
49 126 | 77 93 64 | 123 | 75 91 61 (121 | 73 89 60 | 118 ( 70 86 62 | 117 | 68 84 64 | 115 63 80 70 | 121 | 75 90 78 | 126 | 79 95 82 21 neb




pre induction

Post Induction

INTUBATION

SINo basal 10 min basal 1 min 3 min 5 min 7 min 10 min TIME (sec) mode
SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR | SBP | DBP | MAP | HR

50 131 | 81 98 88 | 127 | 79 95 83 | 125 | 77 93 81 | 120 72 88 83 | 125 78 94 90 | 131 | 86 101 94 | 136 | 90 105 99 | 131 | 89 103 | 100 18 neb
51 144 | 89 107 | 90 | 135| 80 98 86 | 129 | 73 92 80 | 119 | 69 86 75 | 125 74 91 79 | 129 79 96 84 | 132 81 98 87 | 129 78 95 85 15 iv
52 129 | 81 97 79 | 126 | 79 95 78 | 124 | 74 91 80 | 121 71 88 78 | 129 78 95 85 | 135 81 99 89 | 138 | 85 103 84 | 132 82 99 81 14 neb
53 124 79 94 85 | 121 | 78 92 81 | 122 | 80 94 78 | 117 | 78 91 79 | 125 82 96 89 | 132 89 103 92 | 136 91 106 96 | 131 | 87 102 90 16 neb
54 117 | 74 88 72 | 115| 73 87 70 | 117 | 76 90 80 | 111 71 84 76 | 119 85 96 80 | 126 [ 90 102 89 | 130 | 96 107 92 | 128 92 104 88 16 neb
55 125 | 82 96 74 | 119 | 76 90 70 | 112 | 71 85 64 | 119 80 93 73 | 126 | 85 99 79 | 130 | 87 101 81 | 132 90 104 90 | 130 | 86 101 86 15 iv
56 133 | 78 96 83 | 127 | 73 91 79 | 124 | 70 88 78 | 116 | 65 82 72 | 118 | 69 85 74 | 121 73 89 77 | 125 76 92 81 | 122 74 90 78 13 iv
57 145 | 89 108 | 89 | 139 | 85 103 82 | 133 | 81 98 79 | 127 | 74 92 78 | 129 78 95 81 | 134 | 80 98 84 | 137 | 79 98 78 | 135 72 93 75 14 iv
58 121 | 76 91 76 | 118 | 74 89 73 | 117 | 71 86 76 | 112 | 69 83 70 | 118 71 87 76 | 129 78 95 82 | 131 85 100 89 | 129 81 97 86 12 neb
59 130 | 80 97 75 | 122 | 73 89 71 | 120 | 69 86 68 | 111 | 61 78 65 | 118 | 67 84 72 | 124 | 76 92 79 | 130 79 96 82 | 127 | 78 94 75 14 iv
60 115| 80 92 81 | 109 | 72 84 75 | 103 | 65 78 71 96 61 73 72 | 107 | 69 82 79 | 112 74 87 83 | 118 | 81 93 87 | 114 | 77 89 85 15 iv
61 127 | 91 103 | 86 | 120 | 84 96 79 | 115| 81 92 74 | 121 | 86 98 79 | 128 | 92 104 85 | 130 | 93 105 90 | 134 95 108 88 | 129 89 102 86 16 iv
62 124 | 83 97 68 [ 121 | 80 94 66 | 124 | 83 97 69 | 117 | 78 91 70 | 125 83 97 77 | 129 | 89 102 84 | 131 | 90 104 90 | 126 | 88 101 85 14 neb
63 139 | 90 106 | 88 | 131 | 82 98 83 | 130 | 86 101 | 89 | 124 | 82 96 86 | 129 | 87 101 90 | 132 91 105 94 | 138 99 112 97 | 137 | 97 110 96 12 neb
64 122 | 81 95 78 | 117 | 79 92 77 | 115| 76 89 74 | 110 71 84 70 | 119 76 90 73 | 124 77 93 79 | 129 81 97 83 | 126 | 79 95 80 15 neb
65 135 | 89 104 | 73 | 128 | 81 97 69 | 122 | 74 90 64 | 125 79 94 66 | 128 | 81 97 70 | 130 | 85 100 74 | 132 89 103 79 | 129 83 98 76 13 iv
66 128 | 77 94 85 | 123 | 73 90 79 | 119 | 69 86 74 | 124 73 90 78 | 127 | 76 93 80 | 131 | 80 97 82 | 135 82 100 85 | 132 79 97 82 15 iv
67 113 | 75 88 77 | 109 | 71 84 74 | 107 | 69 82 78 | 101 | 66 78 75 | 110 | 74 86 80 | 116 | 81 93 86 | 121 | 87 98 91 | 127 | 92 104 97 22 neb
68 136 | 93 107 | 87 | 127 | 88 101 83 | 122 | 85 97 80 | 116 | 81 93 76 | 111 71 84 79 | 116 | 76 89 82 | 122 79 93 85 | 120 | 75 90 82 17 iv
69 119 | 71 87 84 | 114 | 68 83 81 | 111 | 65 80 79 | 106 | 62 77 72 | 115 69 84 75 | 125 73 90 79 | 130 78 95 86 | 128 74 92 83 16 neb
70 121 | 79 93 72 | 118 | 76 90 70 | 116 | 74 88 73 | 112 70 84 68 | 119 76 90 76 | 129 80 96 82 | 134 | 87 103 89 | 131 84 100 86 14 neb
71 133 | 88 103 | 86 | 126 | 81 96 83 | 121 | 88 99 86 | 117 | 84 95 85 | 127 | 89 102 91 | 132 | 96 108 97 | 136 | 99 111 | 100 | 133 | 97 109 98 18 neb
72 129 | 76 94 91 | 122 | 69 87 84 | 117 | 65 82 78 | 108 | 62 77 73 | 115 68 84 79 | 124 | 73 90 83 | 127 | 77 94 87 | 125 75 92 88 17 iv
73 122 | 81 95 77 | 119 | 79 92 73 | 114 | 76 89 70 [ 103 71 82 68 | 110 78 89 79 | 126 | 87 100 86 | 132 92 105 93 | 137 | 98 111 | 105 23 neb
74 140 | 96 111 | 91 | 130 | 89 103 83 | 124 | 81 95 77 | 118 | 76 90 73 | 125 81 96 81 | 129 85 100 89 | 133 | 89 104 92 | 127 | 82 97 88 19 iv
75 131 | 88 102 | 89 | 122 | 81 95 83 | 117 | 77 90 81 | 105 70 82 70 | 112 78 89 79 | 122 86 98 85 | 127 | 90 102 89 | 123 | 85 98 84 15 iv
76 125| 79 94 82 | 121 | 75 90 78 | 120 | 73 89 81 | 114 | 69 84 85 | 125 75 92 92 | 131 82 98 98 | 138 90 106 | 105 | 134 | 88 103 | 104 19 neb
77 117 | 83 94 76 | 114 | 79 91 73 | 112 | 76 88 70 | 109 | 73 85 69 | 116 | 79 91 78 | 126 | 89 101 86 | 128 | 92 104 90 | 127 | 89 102 87 14 neb
78 126 | 78 94 88 | 119 | 70 86 81 | 109 | 65 80 74 | 100 [ 59 73 70 | 111 | 67 82 76 | 120 78 92 85 | 123 | 84 97 91 | 120 | 81 94 89 17 iv
79 115| 70 85 90 | 112 | 67 82 85 | 108 | 65 79 82 | 104 | 61 75 79 | 113 | 69 84 86 | 119 75 90 90 | 125 79 94 97 | 121 | 76 91 98 16 neb
80 128 | 84 99 79 | 120 | 77 91 71 | 118 | 74 89 68 | 114 | 70 85 64 | 121 79 93 69 | 126 | 84 98 75 | 130 | 89 103 86 | 134 94 107 92 17 neb
81 130 | 97 108 | 102 | 117 | 83 94 95 | 112 | 77 89 90 | 104 | 73 83 86 | 115 78 90 90 | 119 82 94 74 | 124 | 87 99 79 | 127 | 90 102 85 19 iv
82 135 | 99 111 | 97 | 127 | 93 104 90 | 125 | 89 101 | 88 | 115 | 82 93 81 | 121 | 85 97 87 | 124 | 89 101 90 | 128 | 93 105 89 | 126 | 91 103 87 18 iv
83 117 | 81 93 88 | 113 | 78 90 85 | 112 | 75 87 83 [ 105 71 82 80 | 116 | 76 89 88 | 121 | 85 97 92 | 130 | 92 105 94 | 129 93 105 93 22 neb
84 122 | 89 100 | 99 | 119 | 85 96 96 | 115 | 82 93 94 | 110 79 89 91 | 121 | 87 98 96 | 126 [ 90 102 | 100 | 131 | 97 108 | 106 | 129 | 95 106 | 101 20 neb
85 110| 70 83 85 | 107 | 68 81 83 | 104 | 65 78 88 | 115 74 88 93 | 123 78 93 97 | 129 84 99 104 | 133 | 90 104 | 108 | 128 | 88 101 | 106 19 neb
86 129 | 76 94 87 | 117 | 69 85 79 | 110 | 61 77 80 | 121 76 91 85 | 136 | 77 97 89 | 129 69 89 83 | 125 61 82 73 | 117 | 59 78 69 17 \Y
87 120 | 80 93 76 | 110 | 80 90 80 | 120 | 70 87 78 | 140 | 100 | 113 | 110 | 110| 70 83 78 | 100 | 70 80 82 | 100 70 80 78 | 100 | 70 80 70 12 neb
88 146 | 97 113 | 79 | 131 | 89 103 65 [ 122 | 81 95 64 | 136 [ 90 105 71 | 149 93 112 83 | 138 91 107 79 | 134 | 87 103 74 | 131 | 87 102 71 20 neb
89 139 | 87 114 | 93 | 128 | 81 97 82 | 119 | 69 86 85 | 126 | 64 85 90 | 136 71 93 96 | 121 73 89 91 | 118 | 65 83 89 | 123 | 67 86 90 22 iv
90 133 | 76 92 80 | 130 | 70 89 76 | 122 | 65 84 77 | 116 | 62 82 83 | 126 | 73 91 96 | 131 79 96 100 | 125 | 74 91 113 | 119 | 63 82 98 32 neb
91 145] 109 | 121 | 103 | 127 | 88 101 90 | 127 | 80 96 112 | 97 68 78 93 | 107 | 77 87 93 | 108 | 73 85 93 | 112 77 89 99 | 119 83 95 110 20 iv
92 117 | 76 90 72 | 115| 73 87 71 | 109 | 70 83 73 | 101 | 67 78 76 | 109 | 71 84 81 | 116 | 78 91 86 | 123 79 94 91 | 122 78 93 88 14 NEB
93 142 | 94 113 | 90 | 113 | 74 89 68 | 126 | 78 99 65 | 134 78 98 70 | 127 | 79 99 71 | 120 | 74 90 73 | 131 | 62 94 73 | 116 | 75 89 69 25 \Y
94 140 | 90 107 | 104 | 166 | 100 | 116 | 115 146 | 92 110 | 117 | 216 | 119 | 176 | 122 | 170 | 102 | 122 | 105 118 82 93 100 | 100 | 85 96 95 | 129 | 85 99 94 15 Neb
95 129 | 76 94 91 | 122 | 69 87 84 | 117 | 65 82 78 | 108 | 62 77 73 | 115 68 84 79 | 124 | 73 90 83 | 127 | 77 94 87 | 125 75 92 88 17 iv
96 133 | 78 96 83 | 127 | 73 91 79 | 124 | 70 88 78 | 116 | 65 82 72 | 118 | 69 85 74 | 121 73 89 77 | 125 76 92 81 | 122 74 90 78 13 iv
97 139 | 103 | 115 | 100 | 121 | 82 95 95 | 120 | 73 89 90 | 111 | 66 81 86 | 115 70 85 91 | 118 74 89 96 | 121 | 82 95 102 | 123 | 81 95 99 18 iv
98 127 | 81 96 97 | 119| 73 88 89 | 111 | 69 83 84 | 103 | 65 78 79 | 106 | 71 83 85 | 112 78 89 88 | 117 | 83 94 86 | 114 | 79 91 83 15 \Y
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