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ABSTRACT

Title:

Study of effect of intranasal dexmedetomidine on stress response to
pneumoperitoneum in laparoscopic surgeries: A one year double blinded hospital

based randomised clinical trial.

Background:

Insufflation in laparoscopic surgeries may cause sympathetic stimulation, which
can cause tachycardia and hypertension. Dexmedetomidine, a potent alpha-2
adrenoceptor agonist is gaining popularity to abolish this pressor response. This study
explores the effect of intranasally used dexmedetomidine on stress response to

pneumoperitoneum.

Aims and Objectives:

To determine the effect of intranasal dexmedetomidine on stress response to
pneumoperitoneum in laparoscopic surgeries and to determine the side effects of the

study drug if any.

Methodology:

A randomized control trial at KLES Prabhakar Kore Hospital & Medical
Research Centre included 64 ASA | and Il patients, aged 18-60 years, undergoing
laparoscopic surgeries under General Anaesthesia. Patients were divided into two
groups of 32 each. Group 1 received 1.5 mcg/kg of intranasal dexmedetomidine and
Group 2 received similar volume of intranasal normal saline ten minutes prior to

shifting to OT. Hemodynamic parameters (SBP, DBP, MAP, HR & SpO2) were

xii



recorded Sminutes before the insertion of ports, during insufflation of abdomen and
then every 5 minutes after for 30 minutes. Sedation status in both groups were
assessed by an observer using the Ramsay sedation scale (RSS) in the pre-operative

area. Statistical analysis compared results.

Results:

Variables were analysed using mean and standard deviation, unpaired and paired
t-tests, Chi-square or Fisher’s exact test. Intragroup analysis in dexmedetomidine
group showed no strong evidence of difference in hemodynamic parameters from
baseline with p > 0.05 whereas saline group showed statistically significant difference
from baseline with p < 0.05. Intergroup analysis showed Hemodynamic changes were
significantly less in Dexmedetomidine group as compared to saline group with

p<0.05.

Conclusion:
Intranasal Dexmedetomidine was found to be effective in attenuating the
hemodynamic response occurring due to creation of pneumoperitoneum in

laparoscopic surgeries under General Anaesthesia.

Keywords:

Dexmedetomidine, Laparoscopy, Intranasal, = General  Anaesthesia,

Pneumoperitoneum.
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| ntroduction

INTRODUCTION

Laparoscopic surgeries have gained popularity due to their numerous
postoperative advantages, including faster recovery, reduced tissue trauma, avoidance
of large surgical incisions, shorter hospital stays, and lower healthcare costs.

However, anaesthetic management in these patients presents challenges due to
the cardiopulmonary alterations that occur during laryngoscopy, intubation,
pneumoperitoneum, and the specific patient positioning required for different
laparoscopic procedures The insufflation of carbon dioxide triggers an increase in
plasma levels of catecholamines, prostaglandins, vasopressin, and enzymes of the
renin-angiotensin system, all of which contribute to the physiological stress response.
Therise in intra-abdominal pressure can negatively impact the cardiovascular system,
leading to reduced cardiac output, increased blood pressure, and arise in systemic and
pulmonary vascular resistance, resulting in hypertension and tachycardia
Additionally, peritonea insufflation induces significant ventilatory and respiratory
changes, further exacerbating the stress response.!!

When patients are positioned in extreme Trendelenburg, venous return from
the head decreases, potentially increasing intracranial and intraocular pressures. The
placement of laparoscopic ports and abdomina insufflation can also trigger
arrhythmias, while peritoneal stretching may cause a marked increase in vagal tone.[?
These hemodynamic disturbances can heighten the risk of myocardial ischemia.l¥l

Different methods have been employed with varying degrees of efficacy to
mitigate sympathetic reactions. These include increasing the depth of anaesthesia
using higher concentrations of inhalational & intravenous anaesthetic agents,
administering higher doses of opioids, and utilizing antihypertensive medications and

beta-adrenergic blockers.
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Dexmedetomidine, an alpha-2 adrenergic agonist, is increasingly used for
sedation due to its sedative and analgesic properties without causing respiratory
depression. When administered as an intravenous adjuvant, it helps attenuate the
pressor response associated with laryngoscopy, intubation, and pneumoperitoneum
during laparoscopic surgeries, thereby promoting hemodynamic stability. However,
its widespread use has been restricted by adverse hemodynamic effects such as
hypotension, bradycardia, and, in rare cases, cardiac arrest. Additionally, its sedative
action has been linked to delayed recovery when given intravenously. To minimize
these side effects, dternative administration routes have been explored as a potentia
solution.[

The intranasa route offers several advantages, including ease of
administration, effective drug absorption, reduced first-pass metabolism, and high
patient acceptance.®

Given these benefits, this study attempts to assess the impact of intranasal
dexmedetomidine in  mitigating  hemodynamic  fluctuations  following

pneumoperitoneum creation in laparoscopic procedures.
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Objectives

AIMSAND OBJECTIVES

Aim:

To assess the Effectiveness of Intranasal Dexmedetomidine in Reducing the

Stress Response to Pneumoperitoneum in Laparoscopic Surgeries.

Objectives

Primary objective:

To determine the effect of intranasal dexmedetomidine on stress response to
pneumoperitoneum in laparoscopic surgeries with respect to systolic blood pressure,

diastolic blood pressure, mean arteria pressure and heart rate.

Secondary objectives:

To identify the side effects of study drug.
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Review Of Literature

1.

2.

REVIEW OF LITERATURE

“Bhattacharjeest al. studied the effectiveness of dexmedetomidine amiaining
hemodynamic stability in patients undergoing lapaopic cholecystectomy” and
found that intravenous infusion of 0.2 pg/kg/hrd#xmedetomidine 5 minutes
before induction, attenuated mean arterial presandeheart rate and maintained
hemodynamic stabilit{f!

A study conducted by “Yegt al. in 2021 where they researched the effects of
intravenous dexmedetomidine on intraoperative hemahics, recovery profile
and postoperative pain in patients undergoing Gguapic cholecystectomy”
found that the administration of dexmedetomidinéotee anaesthesia induction
can attenuate the stress response during intubagipaumoperitoneum and
extubation and maintain the hemodynamics moreatébl

“Vora, et al. in 2015 investigated the effect of intravenougndedetomidine on
attenuation of hemodynamic changes and it's effastadjuvant in anaesthesia
during laparoscopic surgeries” and found that Dedet@midine, provided a
stable hemodynamic profile in the perioperativaqueand effectively blunted the
pressor response to intubation and extubationadperatively it decreased the
requirement of volatile agents and analgesics. eSihds useful in attenuating
stress response to intubation and extubation wieueelt is useful in attenuating
stress response to pneumoperiton&lim.

“Panchgaret al. in 2017 studied the effect of intravenous dexmauéline on
hemodynamic parameters during perioperative peitodpatients undergoing
laparoscopic surgery”. They found that dexmedetamichfusion in the dose of 1

ug/kg body weight as bolus over 10 min and Qdlkg/h intraoperatively as
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maintenance dose controlled the hemodynamic stresponse in patients
undergoing laparoscopic surgefy.

. “Yuen, et al. in 2007 did a Double-Blind, Crossover Assessmérith® Sedative
and Analgesic Effects of Intranasal Dexmedetomidiaed found that it is a
convenient and safe alternative to parenteral adimation. They have
demonstrated that 1 and 1.5 mcg/kg of intranasaligiministered
dexmedetomidine produced clinically significant a&oh and better
hemodynamic stability which is a desired effectdar study?!

. “Niyogi S, et al. in 2019 conducted a study to compare the attemuaif
hemodynamic responses to laryngoscopy and endeahcimtubation with
dexmedetomidine” by IV (0.5 mcg/kg) and intranaghlmcg/kg) route. They
found that both are equally efficacious for redgdemodynamic response during
laryngoscopy & intubatioH!

. “Jayaraman Let al. in 2013 conducted a comparative study to evaltree=ffect
of intranasal dexmedetomidine versus oral alpraaaa a premedication agent in
morbidly obese patients undergoing bariatric syfgand found that intranasal
dexmedetomidine can obtund hemodynamic responsdary;mgoscopy and
intubation!®

. Kumar et al. in 2023 compared the effect of 0.p//kg of intravenous
dexmedetomidine & lu/kg of intranasal dexmedetomidine on reducing stres
response to laryngoscopy & endotracheal intubaiofound that they were both
equally efficient!!

. “A Comparative Study Between Intranasal and Intrawes Dexmedetomidine on
Hemodynamic Responses During Endotracheal Intulaty M.K. et al. was

done in 2022 using IV dose of dexmedetomidine Odgshte and IN dose of
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10.

11.

12.

1mcg/kg and found that dexmedetomidine can bezatllias a premedication to
lessen hemodynamic surges during endotrachealatiubowith more or less the
same efficacy via intranasal and intravenous rottes

Tayung et al. in 2024 compared intranasal vs intravenous adtnatisn of
dexmedetomidine for attenuation of hemodynamicarses to laryngoscopy and
endotracheal intubation and found that when givenugh intranasal route at a
dose of 1 pg/kg body weight, a forty minutes befiiduction of anaesthesia, it
produced similar hemodynamic changes as when dghvenigh intravenous route
as infusion at a dose of 0.5 pug/kg body weight aigmts undergoing major
surgeries under general anaesth&3ia.

Vaswani,et al. in 2017 did a “Comparative Study of the Effect nfravenous
Dexmedetomidine (0.5 mcg/kg) Vs. Fentanyl (0.5 rkgy/on hemodynamic
response in Patients Undergoing Elective Laparascdprgery” and found that,
dexmedetomidine when compared to fentanyl causeat@r attenuation of stress
response to tracheal intubation, following pneumidg@eeum and in perioperative
period. However, Intravenous dexmedetomidine i®@ated with side effects
such as bradycardia and hypotension which neelde smldressed.

A study done by Liet al. in 2018 compared the pharmacokinetic &
pharmacodynamic profile of i.v. administration ofrig kg -1 dexmedetomidine
with two different modes of intranasal administati(atomiser or by drops from
syringe) and found that there is no differenceigatailability with atomisation or
nasal drops. A similar degree of sedation can beeaed by either methdd?!
Intravenous dexmedetomidine has been found to wdtenstress response to
tracheal intubation, following pneumoperitoneum amgberioperative period.”

Since intravenous dexmedetomidine is associate wside effects, intranasal
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dexmedetomidine has been studied to show simili@ctsf with fewer adverse
effectsl!>?l Since not enough studies have been done on isahna
dexmedetomidine for attenuation of stress respaoogeneumoperitoneum, this

study was undertaken.
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Basic Sciences

BASIC SCIENCES

LAPAROSCOPIC SURGERY':

The laparoscopic approach has become a standasteofor many abdominal
surgical procedures. Compared with laparotomy,rtzgeopy allows smaller incisions,
reduces the perioperative stress response, reghastégperative pain, and results in

shorter recovery time.

Anaesthetic concerns for patients undergoing legzangic and robotic surgery

differ from those for patients undergoing open abihal surgery.

Laparoscopy requires creation of a pneumoperitonkeunmsufflation of gas,
usually carbon dioxide (CQ), to open space in the abdomen for visualizatiod a
surgical manipulation. C® insufflation can be performed blindly using a Veres
needle or byplacement of a port under direct vision throughmaals subumbilical
incision. The gas source is connected to the neadj®ort; intraabdominal pressure
(IAP) is monitored as gas is insufflated, aimingdgressurgl5 mmHg to minimize

physiologic effects.

Physiologic effects of the pneumoperitoneum, alsmpof COp, and positioning
required for surgery can influence intraoperatigeecand outcomes. In addition, some

laparoscopic procedures take longer than the opemative.
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PHYSIOLOGICAL EFFECTS OF LAPAROSCOPY

Cardiovascular changes—

Table1: Cardiovascular changes during laparoscopy [1516:17]

Parameters Change Causes

Systemic vasculaesistanc Increased * Hypercarbia

and mean arterial pressure « Neuroendocrine response
(ie,increased catecholamines,
vasopressin, and cortisol)

* Mechanical factors (ie, direct
compression of aorta)
Cardiac filling pressures| Increased * Increased intrathoracic pressure

secondary to pneumoperitoneum.
Increased sympathetic output dug
neuroendocrine response and
hypercarbia.

2 {0

Cardiac filling volumes

Variable; increased
or no change

Interaction among:
Increased intravascular volume

resulting from compression of live

and spleen.

Reduced preload and venous ret
Positioning.

Patient's preexisting status.

Cardiac index

Variable; decrease(
or no change

)

Interaction among:

Increased afterload.

Decreased venous return.
Decreased cardiac filling.
Increased intravascular volume.
Positioning.

Patient's preexisting status.

Cardiac rhythm

Bradyarrhythmias
Tachyarrhythmias

Peritoneal stretch - vagal
Hypercarbia.

Hypoxia.

Capnothorax.

Pulmonary embolism.
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These effects are generally well tolerated by hgalpatients. However,
significant intraoperative cardiac dysfunction @acur in older patients and in those
with cardiopulmonary disease (eg, chronic obstvecpulmonary disease [COPD],

congestive heart failure, pulmonary hypertensi@ivwar heart disease).

Studies of hemodynamic events during laparoscopgaiients with significant
cardiopulmonary disease have reported an increasean arterial pressure (MAP),
systemic vascular resistance (SVR), and centralwgpressure (CVP), with decreases
in cardiac output (CO) and stroke volume (SV) during peritoneal

insufflation1819.20.21.22]

Compared with healthy patients, those with cardimomary disease may
require more pharmacologic interventions and motenisive monitoring to respond

to these changes.

Cardiovascular changes during laparoscopy relateth® increase in
intraabdominalpressure (IAP) associated with carbon dioxide ZL@sufflation,

effects of positioning, and of absorption of £@s follows:

» Effects of pneumoperitoneum: Pneumoperitoneum and the associated increase
in IAP result in neuroendocrine and mechanical atéfeon cardiovascular
physiology.

o Neuroendocrine effects — Increase in IAP resultgatecholamine release and
activation of the renin—angiotensin system withogmessin release. This increases
MAP in most patients and may contribute to increaseSVR and pulmonary
vascular resistance (PVE¥. Vagal stimulation, from insertion of the Veress

needle or peritoneal stretch with gas insufflatican result in bradyarrhythmias.
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Bradycardia is common in this setting, while ateotricular dissociation, nodal
rhythm, and asystole have been repoftd

Mechanical effects — Mechanical aspects of lapamgcare dynamic; the
resulting cardiovascular effects depend on theep8si preexisting volume status,
insufflation pressure, and position. Compressionadkrial vasculature with
pneumoperitoneum increases SVR and PVR, with viarialfects on CO and
blood pressure (BA?>2627] Hypercarbia caused by @Oabsorption may also
increase SVR anBVR; in most cases, minute ventilation is increasegrevent
hypercarbia, but the increase in intrathoracic saress that accompanies ventilator
adjustments may further increase SVR and PVR. Gaadcular effects tend to

resolve quickly as pneumoperitoneum is maintained.

Effectsof positioning: Laparoscopic surgery is often performed in headegp for
cholecystectomy) or head-down (eg, pelvic surggugkitions to allow the
intraabdominal organs to fall away from the surbjiedd. Extremes of position can

affect cardiovascular function.

Head up — The head-up position (ie, reverse Trendeirg) leads to venous
pooling, tends to reduce venous return to the hé%ft] and may result in

hypotension, especially in patients who are hypemwit.

Head down — The-head down position (ie, Trendelsgbposition increases

venous return and cardiac filling pressuféls

Effects of hypercarbia: Absorption of CQ during laparoscopy can have direct
and indirect cardiovascular effects. The directe&l of hypercarbia and
associated acidosis include decreased cardiac actility, sensitization to

arrhythmias, and systemic vasodilation. Indirecteet are the result of
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sympathetic stimulation, and include tachycardid @soconstriction, which may

counteract vasodilatiof?.

Pulmonary changes —

Pneumoperitoneum with COand surgical positioning are associated with chamge

pulmonary function and gas exchange:

Table 2: Pulmonary changes during lapar oscopic surgery 9

Increased pleural pressu
Increased airway pressu

Parameter Change Causes
Lung volume (ie, Decrease » Elevation of diaphragm
functional _residual * Increased intraabdominal
capacity) pressure
» Positioning
Lung compliance Decreased » Elevation of diaphragm

Increased intraabdominal
pressure

PCO Increased, depending on CO2 absorption
ventilation
PC2 Variable * Interaction among:

Atelectasis

Hypoxic pulmonary
vasoconstriction
Preoperative pulmonary
statu:

Tracheal position

Cephalad displacement
possible mainstem
intubation

Increased intraabdominal
pressure
Trendelenburg position

These changes can result from increased IAP witumoperitoneum and

from absorption of CQ.

During laparoscopy, minute ventilation must be @ased to compensate for

absorptionof CO2. Hyperventilation may be difficult for patients twi COPD,

asthma, and/ogevere obesity, especially in Trendelenburg positio patients with
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COPD and inolder patients, end-tidal CO(ETCO2) may not accurately reflect
arterial partial pressure of @Din such patients, arterial blood gases may beired
to monitorventilation.

The absorption and elimination of @0n patients with severe obesity appears
to be similar to patients without obesit§®. Arterial oxygenation decreases and
alveolar— arterial oxygen gradient increases irstnatized patients with obesity when
placed inTrendelenburg position, though QGOnsufflation tends to slightly reverse

these effect81l,

* Changes in pulmonary mechanics — Pneumoperitoneum causes cephalad
displacement of the diaphragm and mediastinal stres, which reduces
functional residual capacity (FRC) and pulmonarympbance, resulting in
atelectasis and increased peak airway pressureseTéffects are exacerbated
with steep Trendelenburg positioning (eg, durintyipesurgery) and are reduced
with reverse Trendelenburg positioning (eg, duriglecystectomy and gastric
surgery). The changes in pulmonary compliance nealess with retroperitoneal
insufflation (eg, during renal or adrenal procedyi@mmpared with intraperitoneal

insufflation.

* Ventilation/perfuson matching — The reduction in FRC and atelectasis
associated with laparoscopy may theoretically le&m shunting and
ventilation/perfusion mismatch; however, in healtgpgtients, these effects are
minimal and well tolerated, even with steep Treadblrg positioning-"-2%:32]

» Endotracheal tube position — Pneumoperitoneum and Trendelenburg positioning
may cause cephalad movement of the carina, whichreault in mainstem

endobronchial migration of the endotracheal tubygokia, and high inspiratory
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pressure®334 In addition, endotracheal tube cuff pressureeases in some

patients during laparoscopy'.

Regional circulatory changes—

e Splanchnic blood flow — The mechanical and neuroendocrine effects of
pneumoperitoneum can decrease splanchnic circnjagsulting in reduced total
hepatic blood flow and bowel perfusion. Howeverpércapnia can cause direct
splanchnic vasodilatation. Thus, the overall efeat splanchnic circulation are
not clinically significant3¢-3"]

* Renal blood flow — The creation of a pneumoperitoneum results imcton in
renal perfusion and urine output associated with renal parenchymal
compression, reduced renal vein flow, and incredseels of vasopresdii94°l
When IAP is kept under 15 mmHg, renal function amthe output generally
normalize soon after pneumoperitoneum deflatiothavit histologic evidence of
pathologic changes. The effects of laparoscopyeoalrfunction for patients with
preexisting renal disease have not been studiemhobt cases, we believe that the
benefits of a minimally invasive surgical approachweigh theoretical concerns
about the effect of increased intraabdominal pmessa renal function.

e Cerebral blood flow — Increased intraabdominal and intrathoracic pressu
hypercarbia, and Trendelenburg positioning carinailease cerebral blood flow
(CBF) and intracranial pressures (ICPY. In healthy patients undergoing
prolonged pneumoperitoneum and steep Trendelenlposition, cerebral
oxygenation and cerebral perfusion remain withife $ianits ). In patients with
intracranial mass lesions or significant cerebrouks disorders (eg, carotid

atherosclerosis and cerebral aneurysm), the inereaasCP may have clinical
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consequences. Therefore, in this patient populatiose maintain strict
normocapnia during laparoscopy.

e Intraocular pressure — Intraocular pressure (IOP) increases with
pneumoperitoneum and increases further when thenpats positioned in

Trendelenburdf34445]

DEXMEDETOM IDINE 18!

N==\_

CHs CHs

Figure1: Chemical structure of Dexmedetomidine

Dexmedetomidine is the S-enantiomer of the veteyinssedative
medetomidine. It is a highly selectiwve-adrenoceptor agonist demonstrating an
a2:al selectivity ratio of 1620:1. This makes it eigites more selective for the-
adrenoceptor than clonidine.

Clinical Trialsand FDA Approval:

The drug underwent clinical trials in the 1990swHs first approved by the
U.S. Food and Drug Administration (FDA) in 1999 endhe brand name Precedex.
Initially, its use was limited to short- term sddat (less than 24 hours) in
mechanically ventilated patients. However, overetints clinical indications have
expanded. By 2008, the FDA approved dexmedetomidanesedation of non-
intubated patients prior to and/or during surg@atl other procedures, and later its

use was extended to longer sedation durations.
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Drug actions

Sedation and anxiolys's.

These properties are mediated via agonism2sadrenoceptors primarily in
the locus coeruleus of the pons where it resultslose-dependent inhibition of
norepinephrine release. It is postulated that teisults in disinhibition of the
ventrolateral preoptic nucleus which then releasbiitory neurotransmitters. This
pathway is part of the complex circuitry governmafural sleep, resulting in a quality
of sedation with dexmedetomidine which more closalgsembles normal
physiological sleep than the more familiar GABAiergedatives (propofol and the
benzodiazepines). This sedation is characterizedpt®served muscle tone and
ventilation, by spontaneous and evoked movements,by awakening by external
stimuli. Once roused, patients are cooperative aad typically obey simple
instructions. Once the external stimulus is discw@d, patients resume the previous
level of sedation. Electroencephalogram studiese Havther confirmed that the
sedative effects of dexmedetomidine mimic stage oh-napid eye movement
sleep?’]

Analgesa:

It is likely that dexmedetomidine exerts effectsvatious sites in the pain
pathway, but its main site of action is at the l@f¢he spinal cord where stimulation of
a2-receptors in the substantia gelatinosa of thesaddnorn reduces the release of
nociceptive neurotransmitters such as substance P.

Effectson organ systems:

The cardiovascular effects of the drug are biphasitigher rates of infusion,

such as during administration of a loading doses firedominant effect is

hypertension due to activation @2B receptors on vascular smooth muscle. This is

Page 16



Basic Sciences

superseded by hypotension and bradycardia as & adsthe centrally mediated
inhibition of sympathetic outflow. Case reportdbo@dycardia leading to asystole after
loading dose administration of the drug in conjirciwith multiple other have been
found in the literaturé® Cardiovascular adverse effects associated with
dexmedetomidine may be expected to be more prorauimchypovolemic patients,

in those with diabetes mellitus or chronic hypesten, in the elderly and in those
with high vagal tone.

A defining feature of the sedative action of dexetechidine is its minimal
effect on ventilation, even when given in doses ftihes the maximum
recommendeé? In addition, MRI studies have shown that the ajnmemains patent
during dexmedetomidine sedation.

Owing to actions on peripheraR-adrenoecptors, dexmedetomidine also has
decongestant and antisialagogue effects. It magrétieally reduce bowel motility.

Dexmedetomidine suppresses shivering, possibly tdu@agonism ofa2B
receptors in the hypothalamus. It exerts a diurefiect by inhibiting the action of
ADH at the collecting duct.

Despite its imidazole structure, dexmedetomiding mat been found to cause
any clinically significant adrenal suppression.

Phar macokinetics:

Administration is possible via multiple routes, fwia bioavailability of 16%
when given orally, 65% nasally, and 82% buccallys 194% protein bound with the
unbound drug freely crossing the blood—brain batdesxert its central effects, with a
distribution half-life of 6 min. It undergoes gluomidation, hydroxylation, and N-
methylation in the liver to inactive metabolites ieth are then renally excreted.

Hepatic impairment therefore should prompt a dosduction due to decreased
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protein binding and metabolism, while renal impann and renal replacement
therapy requires no dose adjustment. It has a matnglimination half-life of~2 h
with clearance estimated at 39 litre/h. Its stesidye volume of distribution (118
litres) is increased in patients with low plasmiauahin concentration, prolonging the
terminal half-life and context- sensitive half-tinmesuch patients>®!

Drug administration:

The dexmedetomidine intravenous infusion is begura aate of 0.5-1.0
ug/kg/hr and is then adjusted according to respavitlein the dose range 0.2-1.0
pg/kg/hr. In contrast to its use in anaesthesia,recommended that no loading dose is
given when used for sedation in the ICU. After dadgistment, a new steady- state
sedation level may not be reached for up to 1 h.

The IV formulation is also efficacious when admiaeied by the intranasal
route in both children and adults. Intranasal ded@t@midine is associated with a
slower and more gradual onset than IV administnatithe intranasal route is more
convenient as it is painless, odourless and tastelatranasal drug can penetrate the
blood brain barrier and reach the central nervagnsses directly. Due to the higher
vascularity of the nasal mucosa, dexmedetomidiney raecess the systemic
circulation rapidly, bypassing the first-pass metam of liverl*® Although IV
administration results in much higher peak plasmacentrations and earlier onset,
the depth of sedation is similar once it occursnére gradual onset may actually be
desirable in avoiding thexl agonist effects seen with rapid IV administration
(hypertension and bradycardiz)>?

A study done by Li et al in 2018 compared the plaokinetic (PK) and
pharmacodynamic (PD) profile of IV administratiohlomg/kg/hr dexmedetomidine

with two different modes of intranasal adminisiati(atomiser or by drops from
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syringe) and found that there is no difference imatailability with atomisation or
nasal drops. A similar degree of sedation can beeaed by either methdd!!

Perioper ative use:

Sedative Premedication:

Its anxiolytic, sedative, sympatholytic, and amtiggogue properties, along
with a lack of respiratory depression make dexnwdatine suitable for
premedication. The drug also acts as an anaes#peitng agent and obtunds the
pressor response to intubation. Its versatilityomte of administration is an advantage
in paediatric premedication where intranasal adstiation of lig/kg/hr
dexmedetomidine was shown to be as effective aisedss midazolam 0.5 mg/kg/hr
orally, with modest hemodynamic effe®8.Dexmedetomidine also has a reversal
drug for its sedative effect called as atipamezelgich acts by increasing the central
turnover of noradrenalirie!

Anaesthetic and Opioid-sparing agent:

Dexmedetomidine decreases anaesthetic requireraadtss opioid sparing.
These properties are particularly useful in certpatient populations where the
respiratory- depressant properties of opioids maypdrticularly detrimental, such as
in bariatric surgery.

Sympatholysis.

A Cochrane review in 200%°! examined the theoretical benefitsogfigonists
in obtunding the perioperative stress-induced m®eein sympathetic activity, and
thereby reducing cardiac complications of surgefjhe authors found that
perioperativea2- agonists reduced mortality and myocardial isdaerwith the
greatest benefit seen in patients undergoing vassurgery. There was, however, an

increase in perioperative hypotension and bradyaavidh drug administration.
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A study by Vaswani, et al in 2017 Comparison of Eféect of intravenous
Dexmedetomidine (0.5 mcg/kg) Vs. Fentanyl (0.5 rkgybn hemodynamic response
in Patients Undergoing Elective Laparoscopic Syrdeund that, dexmedetomidine
when compared to fentanyl caused greater attemuafistress response to tracheal
intubation, following pneumoperitoneum and in ppemtive periodt! Continuous
infusion of dexmedetomidine throughout the extulratperiod has been used for
emergence phenomena.

Postoper ative Analgesia:

Postoperative dexmedetomidine infusions have bsed to supplement other
forms of analgesia in patients in whom opioid-inellicespiratory depression would
be potentially deleterious. A small randomized coligd trial of thoracic surgical
patients found less supplemental epidural opioid waeded in the group who also
received an IV dexmedetomidine infusion.

Neur oanaesthesia:

Dexmedetomidine is routinely used in our centrenfearosurgical procedures
requiring intraoperative patient cooperation, thiat awake craniotomy for
supratentorial tumour resection or deep brain datou implantation. It does not
suppress epileptiform activity in patients undengoelectrocorticography and so is
useful in epilepsy surgery.

Dexmedetomidine administration has no effect omacranial pressure. Although
there were initial concerns that it may reduce lme&leblood flow leading to ischemia,
multiple studies have demonstrated a reductionenelral blood flow and cerebral
metabolic rate. It does not affect somatosensopkey potentials or motor- evoked
potentials and so may be a useful anaestheticrgpagent and analgesic supplement

in scoliosis surgery. Experimental studies showntktketomidine has neuroprotective
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effects in hypoxic—ischaemic and traumatic brajorynmodels. This neuroprotection
appears to be afforded by the action of the drug2freceptors and at imidazoline
receptors®®
Regional Anaesthesia Adjuncts:

A limited number of studies have shown a prolorayatof regional nerve
block when dexmedetomidine was added to the lasthetic.
Adver se Effects:
While dexmedetomidine is generally well-toleratéd;an cause several side effects,
particularly related to its cardiovascular effects.

* Hypotension: As a sympatholytic, it can signifidgnteduce blood pressure,
especially in volume- depleted patients or thosecaaently receiving other
vasodilators.

» Bradycardia: The drug can slow the heart rate, W@y be severe in some
cases, particularly if patients are predisposdaradycardia or are taking other
medications that reduce heart rate.

* Dry Mouth: Common with alpha-2 agonists due to metlisalivary secretion.

» Transient Hypertension: Initial administration calead to transient
hypertension before the onset of central sympasimly

* Nausea and Vomiting: Can occur, although less &atjy than with other
sedatives and anaestheffts.

In medical practice, dexmedetomidine’s benefits araximised when used
judiciously, with careful monitoring of vital sign® manage its blood pressure and
heart rate effects. Its ability to provide sedationl pain relief while allowing patients
to remain responsive and breathe independently snike valuable tool in various

clinical settings.
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MATERIALSAND METHODS

Study Design: Double Blind Randomised Clinical Trial

Source of Data: Study was performed on subjects between 18-60 yeérboth
sexes, ASA grade | & Il, posted for laparoscopiogedures under GA in “Dr.
Prabhakar Kore’s Hospital and Medical Research ir€emnd KLE's Dr. Prabhakar

Kore Charitable Hospital, Belagavi’ over 1 year.

Period of study: January 2024 to December 2024

Sample Size: 64.

Sampling technique:

The sample size formula based on mean and SD atc®bfidence interval and 95%

power is,

N = (Ziaiz + Z1.8)*(SDi%+ SD?)

X1 —%2)?

Where Z.q12 = the level of significance andi£ = the power of the test. For 5% level
of significance Zaz =1.96 and £Zp = 1.64 for 95% power of the test. Heart rate at 5
mins was used for calculatioks = mean of control group (87.06) akg = mean of

treatment group at 5 minutes (77.46).1.3®the SD of the control group (11.3) and
SD; is SD of the treatment group. (9.66). Therefoeengle size = 64. There were 2

groups with 32 cases in each.
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The above computation was based on a 2019 studNiypgi S. et al. to
compare attenuation of hemodynamic responses ymdascopy and endotracheal

intubation with dexmedetomidine by IV (0.5 mcg/legid IN (1 mcg/kg) routét”

Inclusion Criteria:

ASA T &I
Patients of 18-60 years.
Subjects scheduled for laparoscopic proceduresrudlevith endotracheal tube.

Provides consent.

Exclusion Criteria:

Patient refusal or unable to give consent.
ASA physical status Ill & above.
Patients with nasal deformities.

Patients allergic to study drug.

STUDY PROTOCOL:

Ethical Committee approval was obtained, 64 patiestheduled for
laparoscopic procedures under GA were studied.riméd consent was obtained,
subjects were randomised into 2 groups using coenpgenerated randomisation

table. The allocation remained concealed to thepaas well as the assessor.

GROUP 1: received 1.5 mcg/kg of intsalalexmedetomidine

GROUP 2: received similar volume ofamasal normal saline
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A pre-anaesthetic evaluation was conducted pritrégrocedure.

Investigations: Complete Blood Counts, Serum Cnea¢i Fasting Blood Sugars for
all patients. ECG for patients above 40 years df. afjll subjects were given

Ranitidine (150mg) & Alprazolam (0.5mg) orally, preus night.

The day of procedure, NPO status was confirmedadinsubjects moved to
pre operative room and IV RL maintenance fluid tsthrusing 18G wide bore line.
Baseline readings of SBP, DBP, MAP and HR wererdmmh Ten minutes prior to

shifting to OT, patients in,

1)GROUP 1: was given 1.5 mcg/kg of IN dexmedetongdn undiluted form, made
from parenteral preparation (100 pg/ml) administergually to both nostrils in equal

volume in supine head down position using a tubdereyringe,

2) GROUP 2: received similar volume of intranasainmal saline.

Hemodynamic parameters were recorded. Sedatbumssin both groups, was
assessed by an observer using the Ramsay sedadilen(RSS) in the pre-operative

area.

Once moved to OT, routine monitors were connectadl lzaseline readings
taken. Premedicated with IV Glycopyrrolate 0.005kgg |V Midazolam 0.05 mg/kg
and IV Fentanyl 2mcg/kg. Induced with IV propofah@/kg and IV succinylcholine
2mg/kg after 3 mins preoxygenation with 100% Oxy¢mllow tracheal intubation.
Anaesthesia was maintained with 50% O2-N20 mixtis@fjurane 1-1.2 MAC, inj.

vecuronium 0.1mg/kg followed by top ups of "t e loading dose.
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Hemodynamic parameters (MAP, SBP, DBP ard) hvere recorded
5minutes before the insertion of ports, during ffiation of abdomen and then every
5 minutes for 30 minutes. Both groups received Bfaetamol 15mg/kg for pain

relief.

During extubation Inj. neostigmine (0.05kw)/ & Inj. Glycopyrrolate
(0.01mg/kg) were given to reverse the neuromuschlackade. Patients were

extubated once the clinical criteria was met anceweoved to recovery room.

In group 2, cardiovascular changes wereaged either by increasing the

dose of isoflurane or giving IV fentanyl 0.5mcgfiagp up.

Ramsay Sedation Score [

A popular tool for determining a patient's level sfdation, especially in critical
care and surgical situations, is the Ramsay Sed&tore (RSS). It offers a quick and
efficient method for determining the level of sedat Measurements were taken

before induction.

Each of the six RSS levels denotes a distinct l@fepatient responsiveness &

sedation:

1. Score 1: Anxious or restless

2.Score 2: In a state of tranquil

3. Score 3: Only Responds to commands

4.Score 4: Loud vocal stimulus or light glabellar #igits brisk response

5. Score 5: loud vocal stimulus or light glabellar talicits sluggish response

6. Score 6: Not responsive to both tapping and vdoautus
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Statistical Analysis:

This study compared two groups by first calculatimgan and standard
deviation for continuous numerical elements. Intengp comparisons were performed
using unpaired Student’s t-tests, whereas pairedeBt’s t-tests were employed to
assess numerical elements within same group. Qatabelements were expressed as
frequencies, ratios, and percentages, with comelaamong outcomes, clinical
parameters, and demographic characteristics amblyze the Chi-square test.
Discrete elements were summarized using medians eadhpared using
nonparametric methods. Graphical representationee weovided to effectively

illustrate these comparisons, and a p-value <O &5deemed statistically significant.
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RESULTS

This research titled “STUDY OF EFFECT OF INTRANASAL
DEXMEDETOMIDINE ON STRESS RESPONSE TO
PNEUMOPERITONEUM IN LAPAROSCOPIC SURGERIES: A ONE Y EAR
DOUBLE BLINDED HOSPITAL BASED RANDOMISED CLINICAL T RIAL™
was conducted in the “Department of Anaesthesigldgyvaharlal Nehru Medical
College, KAHER, Belagavi’ from August 2023 to Augu®024 in 64 subjects

randomized into 2 groups of 32 each.

The data was organized using Microsoft Excel, aatissical evaluation was
conducted using SPSS 26.0 and R environment (vewi.2). Graphs and tables

were created using Microsoft Excel and Word.

1. AGE DISTRIBITION:

AGE(YRS) Group 1 Group 2 TOTAL
DEXMEDETOMIDINE SALINE
<20 1 3.13% 2 6.25% 3
21-30 4 12.5% 5 15.639 9
31-40 10 31.25% 4 12.5% 14
41 - 50 9 28.13% 8 25% 17
51-60 8 25% 13 40.63% 21
Total 32 100% 32 100% 64
Pearson chi-square = 4.27, p-value = 0.371

Table 1: Mean Age Distribution of Group 1 and Group?2
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The age distribution in each group is classifiet i& sub groups. From the
above table we can see that in subjec®d years, dexmedetomidine group has 1 and
saline group has 2. There were 4 subjects in 210-y&ars age group in
dexmedetomidine group and 5 in saline group. Ir 3D years age group, 10 subjects
in dexmedetomidine group and 4 subjects in salinagwere noted. In 41 — 50 years
age group 9 subjects in dexmedetomidine group asubfcts in saline group were
seen. In age group of 51 — 60 years, there weri8ms in dexmedetomidine group
and 13 patients in saline group. Since the p-véud7] is higher than common

significance level, there %0 significant associatiorbetween age groups.

Age Distribution of the Sample

mmm Dexmedetomidine
121 Emm Saline

Number of Participants

=20 21-30 31-40 41-50 51-60
Age Groups

Graph 1: Age distribution of the Sample
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2. GENDER DISTRIBUTION:

There were 17 female patients and 15 male patientdexmedetomidine

group and 11 female patients and 21 male patiargaline group.

P-value (0.208) being >0.05, indicates significant associatiorbetween gender and

group assignment.

GENDER Group 1 Group 2
DEXMEDETOMIDINE SALINE
Female 17 53.13% 11 34.38%
Male 15 46.86% 21 65.63%
Total 32 100% 32 100%
Pearson chi-square = 1.59, p-value = 0.208

Table 2: Mean Gender Distribution of Group 1 and Goup 2

GENDER DISTRIBUTION

25
20
15

10

Female Male

B GROUP 1 GROUP 2

Graph 2: Gender distribution of the sample
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3. SYSTOLIC BLOOD PRESSURE:

GROUP 1 (DEXMEDETOMIDINE)

Timepoint | SBP (Mean)| SBP (SD)| P value | INFERENCE
Baseline 125.00 11.19 - -
TO 114.22 11.06 | 0.0005 S
TP 122.00 11.00 | 0.288 NS
T5 126.69 10.80 | 0.543 NS
T10 122.97 9.17 | 0.433 NS
T15 120.47 8.55 | 0.078 NS
T20 118.75 8.97 | 0019 S
T25 118.84 8.52 | 0.019 S
T30 117.50 8.77 | 0.005 S

Table 3 : Mean Systolic Blood Pressure of Group 1
From the above chart we can see that in dexmedéitoengroup the mean
SBP at baseline was 125.00mmHg. At TO there wadl enfSBP post induction , and
then subsequent moderate rise in SBP during creafipneumoperitoneum (TP, T5,
T10, and T15) but <20% from baseline with p > 0.@&plying no strong evidence of
a difference from Baseline. T20, T25, and T30 shstatistically significant changes

(p < 0.05), suggesting meaningful reductions.
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GROUP 2 (SALINE):

Timepoint | SBP (Mean) | SBP (SD) P value| INFERENCE

Baseline 127.53 10.43 - -
TO 113.94 10.45 0.00001 HS
TP 131.00 10.70 0.199 NS
T5 143.84 11.52 0.00000 HS
T10 144.53 12.77 0.00000 HS
T15 135.00 10.9 0.009 S
T20 128.00 6.80 0.832 NS
T25 126.53 9.29 0.688 NS
T30 124.91 8.74 0.284 NS

Table 4: Mean Systolic Blood Pressure of Group 2

In the saline group, mean SBP at baseline was 3&#rB1g which had a

statistically significant fall at TO post inductiom5, T10, and T15 show statistically

significant increase in SBP post creation of pnepeniboneum (p < 0.05). T20, T25,

and T30 are not significant (p > 0.05), suggestiagstnong evidence of a difference

from Baseline as intervention was done.
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GROUP 1 GROUP 2
(DEXMEDETOMIDINE) (SALINE)
Time Mean SD Mean SD p-value| Inference
Baseline 125.00 11.19 127.53 10.43 0.353 NS
TO 114.22 11.06 113.94 10.45 0.917 NS
TP 122.00 11.00 131.00 10.7( 0.0015 S
T5 126.69 10.80 143.84 11.52 <0.001 HS
T10 122.97 9.17 144.53 12.77 <0.001 HS
T15 120.47 8.55 135.00 10.9 <0.001 HS
T20 118.75 8.97 128.00 6.80 <0.001 HS
T25 118.84 8.52 126.53 9.29 0.001 S
T30 117.50 8.77 12491 8.74 0.001 S

Table 5: Mean Systolic Blood Pressure of Group 1 ahGroup 2

Baseline and TO show no significaiftedence (p > 0.05), indicating both
groups started at similar SBP levels. TP to T30wshsiatistically significant
differences (p < 0.05), meaning that Dexmedetomi@@®up 1) had a significantly
decreased SBP response compared to Saline (Groiye8) strong significance is
observed at T5, T10, T15 & T20 (p < 0.000001), ssggg a major difference in

SBP between groups at these points.
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4. DIASTOLIC BLOOD PRESSURE:

GROUP 1 (DEXMEDETOMIDINE)

Timepoint DBP (Mean) DBP (SD) P value INFERENCE

Baseline 78.16 16.56 - -
TO 74.31 8.99 0.257 NS
TP 82.2 12.1 0.274 NS
T5 84.78 10.66 0.067 NS
T10 81.44 8.71 0.329 NS
T15 79.69 7.20 0.635 NS
T20 77.72 6.99 0.891 NS
T25 77.81 7.19 0.913 NS
T30 76.50 6.03 0.598 NS

Table 6: Mean Diastolic Blood Pressure of Group 1
In the dexmedetomidine group, mean DBP at base&lem 78.16 mmHg. This chart
suggests that DBP changes over time were not gigntfy different from the

Baseline with an increase of less than 20% at DPTH & T10.
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GROUP 2 (SALINE)

Timepoint | DBP (Mean) | DBP (SD) P value INFERENCE
Baseline 79.81 7.14 - -
TO 76.47 7.03 | 0.069 NS
TP 87.59 7.65 | 0.0002 S
T5 96.13 9.70 | <0.00000001 S
T10 95.38 10.44 | <0.0000001 S
T15 90.19 7.39 0.0000028 S
T20 85.75 5.88 0.0010 S
T25 83.03 5.29 0.049 S
T30 82.16 6.22 0.170 NS

Table 7: Mean Diastolic Blood Pressure of Group 2

In saline group, mean DBP at baseline was 79.81 mqmwHich had a statistically

significant rise at TP, T5, T10, T15, T20, and W& p < 0.05.
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GROUP 1 GROUP 2
(DEXMEDETOMIDINE) (SALINE)
Time Mean SD Mean SD p-value| Inference
Baseline 78.16 16.56 79.81 7.14 0.607 NS
TO 74.31 8.99 76.47 7.03 0.284 NS
TP 82.2 12.1 87.59 7.65 0.037 S
T5 84.78 10.66 96.13 9.70f 0.000036 S
T10 81.44 8.71 95.38 10.44 <0.01 S
T15 79.69 7.20 90.19 7.39 <0.01 S
T20 77.72 6.99 85.75 5.88 <0.01 S
T25 77.81 7.19 83.03 5.29 0.001p S
T30 76.50 6.03 82.16 6.22 0.00047 S

Table 8: Mean Diastolic Blood Pressure of Group 1rad Group 2

Baseline and TO are not significanfp > 0.05), indicating both groups had similar

DBP values at the starfP to T30 show statistically significant difference (p <

0.05), meaning Dexmedetomidine (Group 1) and SdlBmwup 2) had significantly

different DBP responses over time suggesting a mrajpact of Dexmedetomidine on

DBP.
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5. MEAN ARTERIAL PRESSURE:

GROUP 1 (DEXMEDETOMIDINE)

Timepoint Mean SD P value INFERENCE
Baseline 93.77 13.01 - -
TO 87.61 9.07 0.016 S
TP 95.53 11.08 0.119 NS
T5 98.75 10.29 0.041 S
T10 95.28 8.43 0.767 NS
T15 93.28 6.97 0.441 NS
T20 91.39 7.04 0.386 NS
T25 91.48 6.88 0.179 NS
T30 90.16 6.31 0.495 NS

Table 9: Mean of Mean Arterial Pressure of Group 1

The mean MAP at baseline was 93.77 mmHg and abtAkr time points (TP, T10,

T15, T20, T25, T30) MAP was not significant (p %), meaning MAP changes at

these points were not statistically different frBaseline.
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GROUP 2 (SALINE)

Timepoint | MAP (Mean) | MAP (SD) P value INFERENCE
Baseline 95.71 7.69 - -
T0 88.95 7.41 <0.000001 HS
TP 102.19 8.37 0.00018 S
T5 112.03 1014 | <0.00000001 S
T10 111.76 10.81 <0.00000001 S
T15 105.00 8.19 0.000054 S
T20 99.6 5.95 0.0083 S
T25 97.53 6.11 0.245 NS
T30 96.40 6.52 0.798 NS

Table 10: Mean of Mean Arterial Pressure of Group 2

The mean MAP at baseline was 95.71 mmHg and shans&dtistically significant

increase (p < 0.05) at TO to T20.
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GROUP 1 GROUP 2
(DEXMEDETOMIDINE) (SALINE)
Time MEAN SD MEAN SD | p-value | Inference
Baseline 93.77 13.01 95.71 7.69 0.363 NS
TO0 87.61 9.07 88.95 7.41 0.042 S
TP 95.53 11.08 102.19 8.37 0.032 S
T5 98.75 10.29 112.03 10.14 <0.0001 S
T10 95.28 8.43 111.76 10.81 <0.0001 S
T15 93.28 6.97 105.00 8.19 <0.01L S
T20 91.39 7.04 99.6 5.95 <0.01 S
T25 91.48 6.88 97.53 6.11 0.00083 S
T30 90.16 6.31 96.40 6.52 0.00009 S

Table 11: Mean of Mean Arterial Pressure of Group land Group 2

Baseline is not significant (p = 0.363)meaning MAP was similar between the

groups before interventionfP to T30 show significant differences (p < 0.05),

indicating MAP changes differed between the Dexrntmdaline and Saline groups at

most time points with dexmedetomidine group showioger MAP than saline

group.
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6. HEART RATE:

GROUP 1 (DEXMEDETOMIDINE)

Timepoint HR (Mean) HR (SD) P value INFERENCE
Baseline 81.09 9.53 - -
TO 67.03 5.92 <0.01 S
TP 71.97 5.88 0.00015 S
T5 74.03 7.70 <0.01 S
T10 73.03 7.41 0.00134 S
T15 72.72 7.82 0.0033 S
T20 71.13 8.30 0.0003 S
T25 71.53 12.34 0.078 NS
T30 70.16 7.78 <0.01 S

Table 12: Mean Heart Rate of Group 1
In dexmedetomidine group, mean heart rate at beselias 81.09 bpm. It was

observed that there was notable reduction (p<OrOB)R compared to baseline.
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GROUP 2 (SALINE)

Timepoint HR (Mean) HR (SD) P value INFERENCE
Baseline 76.38 7.20 - -
T0 74.03 6.54 0.188 NS
TP 83.19 5.89 0.0053 S
T5 94.13 8.41 <0.00001 S
T10 95.16 10.33 <0.00001 S
T15 87.88 9.51 <0.00001 S
T20 82.19 7.84 0.0085 S
T25 78.00 6.30 0.430 NS
T30 76.47 5.27 0.403 NS

Table 13: Mean Heart Rate of Group 2

Mean heart rate in saline group at baseline is8/6@n.TP, T5, T10, T15, and T20

are significant (p < 0.05),indicating a statistically significant HR increafem

baseline.
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GROUP 1 GROUP 2

(DEXMEDETOMIDINE) (SALINE)
Time MEAN SD MEAN SD | p-value | Inference
Baseline 81.09 9.53 76.38 7.20 0.313 NS
TO0 67.03 5.92 74.03 6.54 0.0001 S
TP 71.97 5.88 83.19 5.89 0.0001 S
T5 74.03 7.70 94.13 8.41 0.0001 S
T10 73.03 7.41 95.16 10.33 0.0001 S
T15 72.72 7.82 87.88 9.51 0.0001 S

T20 71.13 8.30 82.19 7.84 0.00083 S

T25 71.53 12.34 78.00 6.3( 0.06b NS
T30 70.16 7.78 76.47 5.27 0.0011 S

Table 14: Mean Heart Rate of Group 1 and Group 2

Dexmedetomidine group saw a consistently substafu#0.001) decrease in heart

rate when compared to the other group at almosinadis.
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7. OXYGEN SATURATION:

With respect to SpO2 levels, both the groups haenltomparable. There was no fall

in SpO2 levels and was maintained at 98-100% invtioegroups.

8. RAMSAY SEDATION SCORE:

RSS Group 1 Group 2
Pre-Induction 1(30), 2(2) 1(32)
Total 32 32

Pearson chi-square = 2.065, p-value = 0.473

Table 15: Ramsay Sedation Score

The Ramsay Sedation Score was assessed in two sgmepperatively, and no
significant difference was found between the twougs. All patients showed a score
of 1 with only 2 subjects in Group 1 showing RS of

No side effects were seen in Group 1 such as naugesting or allergic reaction.
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DISCUSSION
Our study titled “STUDY OF EFFECT OF INTRANASAL

DEXMEDETOMIDINE ON STRESS RESPONSE TO PNEUMOPERITE)M IN
LAPAROSCOPIC SURGERIES: A ONE YEAR DOUBLE BLINDEDG®SPITAL
BASED RANDOMISED CLINICAL TRIAL" aimed to evaluatghe efficacy of
intranasal dexmedetomidine in reducing the strespanse to pneumoperitoneum. A
total of 64 patients classified as ASA | & Il wasndomly assigned to 2 groups of 32
each. Group 1 was given 1.5 mcg/kg intranasal utedil dexmedetomidine prepared
from injectable formulation (100mcg/ml). Ten minsitprior to induction, a 1 ml
tuberculin syringe was used to drip an equal dosag#ranasal medication into each
nostril while the patient was supine. Group 2 reegian intranasal administration of
the same volume of saline. Hemodynamic parameterg \wmonitored. SBP, DBP,
MAP, HR & SpO2 were recorded 5 minutes prior toemisn of ports, during

insufflation of abdomen and then every 5 minutes3fbminutes.

The aim of this study was to find an alternativeuteo to administer
dexmedetomidine without the adverse effects ofairgnous route and evaluate its

efficacy in reducing stress response to laparosdapufflation.

Dexmedetomidine is a highly selectie® adrenergic agonist. It produces
sedation, anxiolysis, analgesia and sympatholyai$rain and spinal cord& A, o2
B anda2 C receptors. Stimulation @2A receptors in brainstem vasomotor centre

leads to sympathetic outflow suppression causimptansion and bradycardia.

There are several ways to administer dexmedetomidike intraoral,
intranasal, intravenous, and intramuscular. Sedatisevere bradycardia and
hypotension are the primary drawbacks of intravenasage. The intranasal method

is more practical because it requires no intravenofusion and is painless, odourless
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and tasteless. Intranasal medications can diracttgss the CNS and cross the blood-
brain barrier. Dexmedetomidine can access the mysteirculation quickly by

avoiding the liver's first pass metabolism becauderich vascularity of nasal

mucosdll12.13,14]

In a study by “Li et al., on the pharmacokineticsp&armacodynamics of
intranasal dexmedetomidine” demonstrated a delayedsteady onset compared to
intravenous rout€? While rapid IV administration leads to elevated lpgdasma
levels and quicker onset, our study favoured tlaelggl onset of the intranasal route
to avoid then2 agonist effects associated with rapid IV delivesych as hypotension

and bradycardia.

Additionally, study evaluating dexmedetomidine wi@sal route as a sedative
premedication reported effective perioperative etyxicontrol without prolonging
anaesthetic recoveR?! IN dexmedetomidine has shown to be a safe option fo
procedure related sedation in pediatric dental eptdi offering high patient
cooperation and swift recuperation, without recdraeidents of O2 desaturation or

apnoea.

This trend was also evident in our research wheeeetwere no desaturation

episodes after intranasal administration.

Based on these we can understand that IN dexmeuktems as efficacious
as intravenous route and is linked with mild seatatvith no respiratory depression,
anxiolysis and minimal hypotension and bradycardience, we used intranasal route

in our study.
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Regarding the dosage of intranasal dexmedetomidBeubjects part of a A
Double-Blind, Crossover Assessment trial by Yuenaktto assess the sedative,
analgesic and hemodynamic effect of different dogesdlexmedetomidine were
divided into three groups and given either a placebintranasal dexmedetomidine
1mc/kg and 1.5 mcg/kg. It has been shown that Hothdexmedetomidine groups
showed good reduction in hemodynamic parametergglithe procedure. These

results prompted us to select 1.5 mcg/kg as the ftwour trial®

In a study on the onset time and duration of actwh intranasal
dexmedetomidine, Yuen et al. demonstrated thateftect of Dexmedetomidine
began within 25 (25-30) minutes and lasted for apipnately 85 (35-100) mins.
According to these findings, it is suggested thdihimistering IN dexmedetomidine
25 to 40 mins prior to stimulus can achieve theirddsoutcomé®® Additionally,
Yuen et al. reported that when administered 40-4Bsnpreoperatively, 91% of
children experienced adequate sedation. In congramsth the above article, in our
study intranasal dexmedetomidine was administef@anBiutes before creation of

pneumoperitoneum or 10 minutes before shifting To O

Regarding the observations in our study, followingganasal administration,
vitals were recorded every 10 mins before shiftiogOT. The concept behind this
being the pharmacokinetics and pharmacodynamicetodnasal route which is
associated with slow and gradual onset resultingahieving peak concentrations
slowly. Also since the hemodynamic variations wewxd as much compared to
intravenous route as evidenced in other studiesnReers were noted every 5mins

after shifting to OT till 30 minutes after pneumdpeneum!*!
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In our study, randomisation was done using a coerménerated list. Since it
was double blinded, both the patient and the olesemere blinded. They did not
know which group they were assigned to. The drug pr@pared by another fellow

doctor and given intranasally. This helped in air@dany bias during the study.

In our study it was noted that the age and gendmewequally comparable
between the two groups. With respect to SBP, DBRAPM& HR, substantial

difference was seen among both groups.

With respect to SBP, both the groups showed rediuati SBP post induction
and then a statistically significant rise duringlaiter creation of pneumoperitoneum
but the rise in dexmedetomidine groups was lesscelily substantial. By comparing
the two groups it can be seen that dexmedetomiadea significantly reduced SBP
response than saline group. T5, T10, T15 & T20 swbp < 0.000001 suggesting a

major difference in SBP between groups at thesetgoi

On studying the DBP data, the dexmedetomidine gshygwed insignificant
rise in DBP whereas the saline group had a stalstisignificant rise at TP, T5, T10,
T15, T20, and T25 with p < 0.05 indicating the néadintervention. On comparing
the two groups, it can be seen that dexmedetomilioep was superior in avoiding

major DBP changes over time.

On comparing MAP in two groups, statistically ndéalincrease in saline
group was seen needing intervention whereas in ddgtomidine group the rise in
MAP was not statistically different from baselirteadl times. Significant difference in
the two groups was seen from T5 to T20 with p<0.@@icating better hemodynamic

control in dexmedetomidine group.
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With respect to heart rate between the groups, ddetomidine group
maintained heart rate lower than baseline which statsstically significant (p<0.05).
Saline group had substantial HR increase from besat TP, T5, T10, T15, and T20
with p < 0.05. On comparison it was determinedawehstatistically significant fall in

dexmedetomidine group at almost all time points.

Also, SpO2 readings were maintained between 98-100%ll patients

throughout the study.

The Ramsay Sedation Score was assessed preopgratinkthe score was
noticed to be 1 or 2 in patients in dexmedetomidjneup and 1 in all subjects in

saline group.

Bhattacharjee et al. conducted a study that fountvainfusion of DEX 0.2
mcg/kg/hr, 5 minutes before induction, effectivebgduced the rise in MAP and HR
during and after pneumoperitoneum. This contributedimproved perioperative

hemodynamic stability during laparoscopic procedfire

The efficacy of intranasal dexmedetomidine has #&lsen proven in adult
patients during both LA and GA. “Jayaraman etmlaicomparative study evaluated
the effect of intranasal dexmedetomidine versus$ @@azolam as a premedication
agent in morbidly obese patients undergoing baciaurgery”. They noted that
intranasal dexmedetomidine was effective in atténgahemodynamic response to

laryngoscopy and tracheal intubation in adult olpeseentd!

Similarly, in a study done by “Niyogi et al for cparison of intranasal and
intravenous dexmedetomidine for attenuation ofsstresponses to laryngoscopy and

endotracheal intubation” wusing IV (0.5 mcg/kg) aridtranasal (1mcg/kg)
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dexmedetomidine, found that both the routes wetealgefficacious in attenuating

stress response to laryngoscopy and intub&fion.

Likewise in our study as well intranasal DEX wa$icgfnt in diminishing

pressor response to pneumoperitoneum when comfm&aline group.

No side effects were seen in Group 1 such as nawseating or allergic
reaction. Patients receiving Dexmedetomidine shotmedlycardia however, it was

not clinically significant to warrant any intervén.

Limitations:

A few limitations may be considered in this study.

. Power of the study maybe lesser due to smallapkasizes.

. The results may be better validated if it was edlam ASA Il and above

patients as well since the response could be vadatpared to ASA | and Il patients.

. Not being a multicentre study limits its genezability as the study was only

conducted at one centre.
Future scope:

We believe that intranasal dexmedetomidine can eiovbe an ideal drug
because of the many advantages over the intravenates These benefits could also
be used before performing regional blocks in adott paediatric patients due to good
analgesia and anxiolysis without respiratory depiogs Further multicentre studies
maybe done on intranasal route of administrationc@spared with intravenous route

on larger study populations.

Page 52



Discussion

Thus, we found that intranasal dexmedetomidine @ffisient in mitigating
pressor response to pneumoperitoneum in laparascepigeries without any

significant side effects.
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CONCLUSION

Our study showed that hemodynamic parameters (SBP, DBP, MAP & HR)
were more stable in dexmedetomidine group than saline group. The reduction in heart
rate was not clinicaly significant enough to necessitate intervention in
dexmedetomidine group. We conclude that intranasal dexmedetomidine is beneficial
for attenuation of stress response to pneumoperitoneum in laparoscopic surgeries
without notable side effects. Intranasal route is effective, easy to administer and

comfortable to the patient.
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SUMMARY

The present study focused on assessing the effiohdgtranasal route of
administration of a dexmedetomidine.

The study aimed to study the effect of intranasadngedetomidine on stress
response to pneumoperitoneum in laparoscopic sasgander general anaesthesia.
Additionally any side effects of the study drug eenoted. This randomised
controlled trial included 64 patients, “ASA gradeahd “II”, ages 18 to 60, who were
treated at “KLES Prabhakar Kore Hospital & MediBadsearch Centre in Belagavi”.
Participants were randomly assigned into 2 grodi@2aach.

GROUP 1: received 1.5 mcg/kg of intsalalexmedetomidine

GROUP 2: received similar volume ofamasal normal saline

Hemodynamic parameters (SBP, DBP, MAP, HR and Sp@E noted 5
mins before creating pneumoperitoneum, during alc@mnsufflation and then
every 5 minutes till 30mins.

We observed that intranasal dexmedetomidine samifly helped attenuate
the stress response to pneumoperitoneum with resp&BP, DBP, MAP and HR,
especially from TP to T15.

According to the study's findings, patients undergdaparoscopic procedures
can achieve hemodynamic stability during abdominalfflation using intranasal

dexmedetomidine as a premedication without any eif#ets.

Page 55



1)

2)

3)

4)

5)

Bibliography

BIBLIOGRAPHY

Vaswani JP, Debata D, Vyas V, Pattii S. ComparatBtady of the Effect of
Dexmedetomidine Vs. Fentanyl on Haemodynamic Respan Patients Undergoing
Elective Laparoscopic Surgery. J Clin Diagn Red 728ep;11(9):UC04-UCO08. doi:
10.7860/JCDR/2017/27020.10578. Epub 2017 Sep 1.DPNP207810; PMCID:
PMC5713832.

Jethani K, Gangwani V, Khandekar S. AttenuationHgimodynamic Response of
Intubation and of Pneumoperitoneum during LapanoscoCholecystectomy:
Comparison between Clonidine and Lignocaine. IntHdal. Clin. Res. [Internet].
2020Aug.31 [cited 2023Feb.6];3(4):13-7.

Ghomeishi A, Mohtadi AR, Behaeen K, Nesioonpour Bakhtiari N, Khalvati
Fahlyani F. Comparison of the Effect of Propofoldabexmedetomidine on
Hemodynamic Parameters and Stress Response Horniun@sg Laparoscopic
Cholecystectomy Surgery. Anesth Pain Med. 2021 D2¢11(5):e119446. doi:
10.5812/aapm.119446. PMID: 35075417; PMCID: PMC3B&2

Niyogi S, Biswas A, Chakraborty |, Chakraborty Scharjee A. Attenuation of
haemodynamic responses to laryngoscopy and enbesBcintubation with
dexmedetomidine: A comparison between intravenousiatranasal route. Indian J
Anaesth. 2019 Nov;63(11):915-923. doi: 10.41034fa.320_19. Epub 2019 Nov 8.
PMID: 31772400; PMCID: PMC6868674.

Yuen VM, Irwin MG, Hui TW, Yuen MK, Lee LH. A doublblind, crossover
assessment of the sedative and analgesic effectatrahasal dexmedetomidine.
Anesth Analg. 2007 Aug;105(2):374-80. doi: 10.1P134ne.0000269488.06546.7c.

PMID: 17646493.

Page 56



6)

7

8)

9)

Bibliography

Bhattacharjee DP, Nayek SK, Dawn S, BandopadhyayGGpta K. Effects of
dexmedetomidine on haemodynamics in patients uoderg laparoscopic
cholecystectomy-A comparative study. Journal of esthesiology Clinical
Pharmacology. 2010 Jan 1;26(1):45-8.

Ye, Q., Wang, F., Xu, Ht al. Effects of dexmedetomidine on intraoperative
hemodynamics, recovery profile and postoperativén ga patients undergoing
laparoscopic cholecystectomy: a randomized coetldailial. BMC Anesthesiol 21, 63
(2021).

Vora KS, Baranda U, Shah VR, Modi M, Parikh GP, @aitBP. The effects of
dexmedetomidine on attenuation of hemodynamic oesnand there effects as
adjuvant in anesthesia during laparoscopic surge®audi J Anaesth. 2015 Oct-
Dec;9(4):386-92. doi: 10.4103/1658-354X.159461. BMI26543454; PMCID:
PMC461008L1.

Panchgar V, Shetti AN, Sunitha HB, Dhulkhed VK, Karhi AV. The effectiveness
of intravenous dexmedetomidine on perioperative duymamics, analgesic
requirement, and side effects profile in patientglargoing laparoscopic surgery

under general anesthesia. Anesthesia Essays apdrR@ss. 2017 Jan 1;11(1):72-7.

10)Jayaraman L, Sinha A, Punhani D. A comparative ystisdevaluate the effect of

intranasal dexmedetomidine versus oral alprazolamaapremedication agent in
morbidly obese patients undergoing bariatric syrg&rAnaesthesiol Clin Pharmacol.
2013 Apr;29(2):179-82. doi: 10.4103/0970-9185.11183MID: 23878437; PMCID:

PMC3713663.

11)Kumar H, Kumar M. Comparison of Intranasal Versusadvenous Dexmedetomidine

to Attenuate Haemodynamic Response of LaryngoseopyEndotracheal Intubation

Page 57



Bibliography

in Elective Lumbar Spine Surgery: A Randomized @algd Study. Future Health.
2023 Nov 1;1(1):50-4.

12)Padmasree MK, Nelamangala K, Mk P. A comparativeysbetween intranasal and
intravenous dexmedetomidine and hemodynamic resgomiring endotracheal
intubation. Cureus. 2023 Feb 19;15(2).

13)Tayung RP, Bijlani K, Borah S, Gohain M, Singh SKtenuation of Hemodynamic
Responses to Laryngoscopy and Endotracheal Inarbatith Dexmedetomidine: A
Comparison Between Intravenous and Intranasal RoEtgopean Journal of
Cardiovascular Medicine. 2024 Apr 30;14:1179-87.

14)Li A, Yuen VM, Goulay-Dufay S, Sheng Y, Standing, Jdwok PC, Leung MK,
Leung AS, Wong IC, Irwin MG. Pharmacokinetic andaphacodynamic study of
intranasal and intravenous dexmedetomidine. Brifisbrnal of Anaesthesia. 2018
May 1;120(5):960-8.

15)Joshi GP, Cunningham AJ. Anesthesia for laparoscapid robotic surgery. In:
Clinical Anesthesia, 7th ed, Barash PG, Cullen Bkeolting RK, et al. (Eds),
Lippincott, Williams & Wilkins, Philadelphia 2019.1257.

16)Meininger D, Westphal K, Bremerich DH, Runkel HpBst M, Zwissler B, Byhahn
C. Effects of posture and prolonged pneumoperitonen hemodynamic parameters
during laparoscopy. World J Surg. 2008 Jul;32(Q08. doi: 10.1007/s00268-007-
9424-5. PMID: 18224479.

17)Kalmar AF, Foubert L, Hendrickx JF, Mottrie A, Albgm A, Mortier EP, Struys
MM. Influence of steep Trendelenburg position an@(& pneumoperitoneum on
cardiovascular, cerebrovascular, and respiratorynewostasis during robotic
prostatectomy. Br J Anaesth. 2010 Apr;104(4):43863: 10.1093/bja/aeq018. Epub

2010 Feb 18. PMID: 20167583.

Page 58



Bibliography

18)Hein HA, Joshi GP, Ramsay MA, Fox LG, Gawey BJ,lidah CL, Arnold JC.
Hemodynamic changes during laparoscopic choledgstacin patients with severe
cardiac disease. J Clin Anesth. 1997 Jun;9(4):261d6i: 10.1016/s0952-
8180(97)00001-9. PMID: 9195345.

19)Harris SN, Ballantyne GH, Luther MA, Perrino AC Adterations of cardiovascular
performance during laparoscopic colectomy: a coedbinhemodynamic and
echocardiographic analysis. Anesth Analg. 1996 &#pB):482-7. doi:
10.1097/00000539-199609000-00007. PMID: 8780267.

20)Kraut EJ, Anderson JT, Safwat A, Barbosa R, Wolld. Bmpairment of cardiac
performance by laparoscopy in patients receivingitMe end-expiratory pressure.
Arch Surg. 1999 Jan;134(1):76-80. doi: 10.1001/suctp.134.1.76. PMID: 9927136.

21)Safran D, Sgambati S, Orlando R 3rd. Laparoscogygh-risk cardiac patients. Surg
Gynecol Obstet. 1993 Jun;176(6):548-54. PMID: 82221

22)McLaughlin JG, Scheeres DE, Dean RJ, Bonnell BWe &ldverse hemodynamic
effects of laparoscopic cholecystectomy. Surg Eadd®95 Feb;9(2):121-4. doi:
10.1007/BF00191950. PMID: 7597577.

23)Joris JL, Noirot DP, Legrand MJ, Jacquet NJ, Lami. Mlemodynamic changes
during laparoscopic cholecystectomy. Anesth Andg93 May;76(5):1067-71. doi:
10.1213/00000539-199305000-00027. PMID: 8484509

24)Carmichael DE. Laparoscopy-cardiac consideratibestl Steril. 1971 Jan;22(1):69-
70. doi: 10.1016/s0015-0282(16)37990-0. PMID: 55387

25)O'Malley C, Cunningham AJ. Physiologic changes rydaparoscopy. Anesthesiol
Clin North Am. 2001 Mar;19(1):1-19. doi: 10.1016289-8537(05)70208-x. PMID:
11244911

26)Gutt CN, Oniu T, Mehrabi A, Schemmer P, Kashfi Arads T, Bichler MW.

Page 59



Bibliography

Circulatory and respiratory complications of carkdioxide insufflation. Dig Surg.
2004;21(2):95-105. doi: 10.1159/000077038. EpubiZa¢b 27. PMID: 15010588
27)Myre K, Rostrup M, Buanes T, Stokland O. Plasmaedalamines and
haemodynamic changes during pneumoperitoneum. Actesthesiol Scand. 1998
Mar;42(3):343-7. doi: 10.1111/j.1399-6576.1998.18P4.x. PMID: 9542563.

28)Hirvonen EA, Poikolainen EO, Paakkénen ME, Nuutiné®. The adverse
hemodynamic effects of anesthesia, head-up tilt,d anarbon dioxide
pneumoperitoneum during laparoscopic cholecystegtor8urg Endosc. 2000
Mar;14(3):272-7. doi: 10.1007/s004640000038. PMID741448

29)Lestar M, Gunnarsson L, Lagerstrand L, Wiklund Pdeferg-Wernerman S.
Hemodynamic perturbations during robot-assistedriagropic radical prostatectomy
in 45° Trendelenburg position. Anesth Analg. 201bvM13(5):1069-75. doi:
10.1213/ANE.Ob013e3182075d1f. Epub 2011 Jan 13.
PMID: 21233502

30)Nguyen NT, Wolfe BM. The physiologic effects of pmeoperitoneum in the
morbidly obese. Ann Surg. 2005 Feb;241(2):219-26. oi: d
10.1097/01.sla.0000151791.93571.70. PMID: 15650B80CID: PMC1356906

31)Meininger D, Zwissler B, Byhahn C, Probst M, WesthlK, Bremerich DH. Impact of
overweight and pneumoperitoneum on hemodynamics @xgenation during
prolonged laparoscopic surgery. World J Surg. 2086r;30(4):520-6. doi:
10.1007/s00268-005-0133-7. PMID: 16568232

32)Schrijvers D, Mottrie A, Traen K, De Wolf AM, Vandaeersch E, Kalmar AF,
Hendrickx JF. Pulmonary gas exchange is well pweskrduring robot assisted
surgery in steep Trendelenburg position. Acta Atiessol Belg. 2009;60(4):229-

33. PMID: 20187485

Page 60



Bibliography

33)Rajan GR, Foroughi V. Mainstem bronchial obstructiduring laparoscopic
fundoplication. Anesth Analg. 1999 Jul;89(1):252-doi: 10.1097/00000539-
199907000-00046. PMID: 10389814

34)Chang CH, Lee HK, Nam SH. The displacement of thehieal tube during robot-
assisted radical prostatectomy. Eur J Anaestheg@l0 May;27(5):478-80. doi:
10.1097/EJA.0b013e328333d587. PMID: 19918180

35)Wu CY, Yeh YC, Wang MC, Lai CH, Fan SZ. Changesidotracheal tube cuff
pressure during laparoscopic surgery in head-uphead-down position. BMC
Anesthesiol. 2014 Aug 31;14:75. doi: 10.1186/1425314-75. PMID: 25210501,
PMCID: PMC4160323

36)Hatipoglu S, Akbulut S, Hatipoglu F, Abdullayev Effect of laparoscopic abdominal
surgery on splanchnic circulation: historical deyghents. World J Gastroenterol.
2014 Dec 28;20(48):18165-76. doi: 10.3748/wjg.v2818165. PMID: 25561784,
PMCID: PMC4277954

37)Kawanaka H, Akahoshi T, Kinjo N, Harimoto N, Itoh Bsutsumi N, Matsumoto Y,
Yoshizumi T, Shirabe K, Maehara Y. LaparoscopiceBpttomy with Technical
Standardization and Selection Criteria for Stanadardand-Assisted Approach in 390
Patients with Liver Cirrhosis and Portal HypertemsiJ Am Coll Surg. 2015
Aug;221(2):354-66. doi: 10.1016/j.jamcollsurg.2@e011. Epub 2015 Apr 23.
PMID: 26206637

38)Nguyen NT, Perez RV, Fleming N, Rivers R, Wolfe BMffect of prolonged
pneumoperitoneum on intraoperative urine outpuingulaparoscopic gastric bypass.
J Am Coll Surg. 2002 Oct;195(4):476-83. doi: 10.881072- 7515(02)01321-2.
PMID: 12375752

39)Chiu AW, Chang LS, Birkett DH, Babayan RK. The irapaf pneumoperitoneum,

Page 61



Bibliography

pneumoretroperitoneum, and gasless laparoscopy hen systemic and renal
hemodynamics. J Am Coll Surg. 1995 Nov;181(5):398-4MID: 7582206

40)Schéafer M, Krahenbihl L. Effect of laparoscopy arra-abdominal blood flow.
Surgery. 2001 Apr;129(4):385-9. doi: 10.1067/ms@22010224. PMID: 11283527.

41)Halverson A, Buchanan R, Jacobs L, Shayani V, HOntRiedel C, Sackier J.
Evaluation of mechanism of increased intracranrasgure with insufflation. Surg
Endosc. 1998 Mar;12(3):266-9. doi: 10.1007/s00468848. PMID: 9502709

42)Closhen D, Treiber AH, Berres M, Sebastiani A, Véei@, Engelhard K, Schramm
P. Robotic assisted prostatic surgery in the Triemibeirg position does not impair
cerebral oxygenation measured using two differeonitors: A clinical observational
study. Eur J Anaesthesiol. 2014 Feb;31(2):104-9. i: do
10.1097/EJA.0000000000000000. PMID: 24225725

43)Awad H, Santilli S, Ohr M, Roth A, Yan W, FernandgzRoth S, Patel V. The effects of
steep trendelenburg positioning on intraocular gues during robotic radical
prostatectomy. Anesth Analg. 2009 Aug;109(2):473-8. doi:
10.1213/ane.0b013e3181a9098f. PMID: 19608821

44)Grosso A, Scozzari G, Bert F, Mabilia MA, SiliquiR, Morino M. Intraocular
pressure variation during colorectal laparoscopicurgery:  standard
pneumoperitoneum leads to reversible elevatiomtimocular pressure. Surg Endosc.
2013 Sep;27(9):3370-6. doi: 10.1007/s00464-013-Z221pub 2013 Apr
3. PMID: 23549764

45)Yoo YC, Shin S, Choi EK, Kim CY, Choi YD, Bai SJndrease in intraocular
pressure is less with propofol than with sevoflerdaring laparoscopic surgery in the
steep Trendelenburg position. Can J Anaesth. 201g;6A(4):322-9. doi:

10.1007/s12630-014-0112-2. Epub 2014 Feb 4. PMA50R661

Page 62



Bibliography

46)Scott-Warren V, Sebastian J. Dexmedetomidine: $&s in intensive care medicine
and anaesthesia. BJA Education. 2016 Jul;16(7)6242-

47)Huupponen E, Maksimov A, Lapinlampi P. Electrocagidam spindle activity during
dexmedetomidine sedation and physiological sleegia Anaesthesiol Scand 2008;
52: 289-94

48)Szumita PM, Baroletti SA, Anger KE, Wechsler ME.d8&on and analgesia in the
intensive care unit: evaluating the role of dexnteaedine. Am J Health Syst Pharm
2007; 64: 37-44

49)Arcangeli A, D’Alo C, Gaspari R. Dexmedetomdine usgyeneral anaesthesia. Curr
Drug Targets 2009; 10: 687-95

50)lirola T, Ihmsen H, Laitio R et al. Population phmacokinetics of dexmedetomidine
during long-term sedation in intensive care patieBt J Anaesth 2012; 108: 460—- 8

51)Cheung CW, Ng KF, Liu J, Yuen MY, Ho MH, Irwin M@\nalgesic and sedative
effects of intranasal dexmedetomidine in third malargery under local anaesthesia.
Br J Anaesth 2011; 107: 430e7 10.

52)Cheung CW, Qiu Q, Liu J, Chu KM, Irwin MG. Intramhsdexmedetomidine in
combination with patientcontrolled sedation durimgper gastrointestinal endoscopy:
a randomised trial. Acta Anaesthesiol Scand 20952%5e23

53)Yuen VM, Hui TW, Irwin MG, Yuen MK. A comparison ofintranasal
dexmedetomidine and oral midazolam for premedioatio pediatric anesthesia: a
double-blinded randomized controlled trial. AneAtialg 2008; 106: 1715-21

54)Prabhu MK, Mehandale SG. Comparison of oral dexnuedigline versus oral
midazolam as premedication to prevent emergencéatiagi after sevoflurane
anaesthesia in paediatric patients. Indian Joumfal Anaesthesia. 2017 Feb

1:61(2):131-6.

Page 63



Bibliography

55)Wijeysundera DN, Bender JS, Beattie WS. Alpha-2eadrgic agonists for the
prevention of cardiac complications among patiamdergoing surgery. Cochrane
Database Syst Rev 2009; 4: CD004126

56)Romera Ortega MA, Chamorro Jambrina C, Lipperhéiddhonrat I, Fernandez
Simén |. Indications of dexmedetomidine in the eatrsedoanalgesia trends in the
critical patient. Med Intensiva 2014; 38: 41-8

57)Lee S. Dexmedetomidine: present and future direstioKorean journal of
anesthesiology. 2019 Aug 1;72(4):323-30.

58)Rasheed A, Amirah M, Abdallah M, Parameaswari B&alM, Alharthy A.
RAMSAY sedation scale and Richmond agitation sedatcale (RASS): A cross
sectional study. Health Science Journal. 2018;1P(5)

59)Lu C, Zhang LM, Zhang Y, Ying Y, Li L, Xu L, Ruan.Xntranasal dexmedetomidine
as a sedative premedication for patients undergsimgpension laryngoscopy: a
randomized double-blind study. PloS one. 2016 M2l 1(5):e0154192.

60)Yuen VM, Hui TW, Irwin MG, Yao TJ, Wong GL, Yuen MKOptimal timing for the
administration of intranasal dexmedetomidine forempedication in children.

Anaesthesia. 2010 Sep;65(9):922-9.

Page 64



Annexures

ANNEXURE 1: CONSENT FORM
KAHERs

JNMC, BELAGAVI

‘STUDY OF EFFECT OF INTRANASAL DEXMEDETOMIDINE ON S TRESS
RESPONSE TO PNEUMOPERITONEUM IN LAPAROSCOPIC SURGERIES: A
ONE YEAR DOUBLE BLINDED HOSPITAL BASED RANDOMISED

CLINICAL TRIAL ”

Name of student/principal investigator:DR.

Name of guide investigatorsDR.

Objective:

To study the effect of intranasal Dexmedetomidindhemodynamic parameters

during pneumoperitoneum in patients undergoingragcopic surgery.

Explanation of procedure:

If you agree to enroll in my study, | will ask ypoesent, past and family history.
Then you will be clinically examined in detail. Yauill be allotted into one of the two

groups randomly using computer generated software.

GROUP 1: will receive 1.5 mcg/kg of intranasal dexiatomidine

GROUP 2: will receive similar volume of intranasadrmal saline if they were to

receive Dexmedetomidine.
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Withdrawal from participation in the study:

Participation in this study in voluntary. You wille free to decide whether to
participate in this study or continue participationce enrolled. In case you decide to
withdraw your participation, you are free to do Bewever, please convey the decision

to the principal investigator.

Possible benefits from participating in the study:

You will not have nor get any benefits by Partitipa in this study. The data

gathered will help the population at large.

Possible risks from participating in the study: There are no risks involved in

participating in this study.

Privacy and confidentiality: The information collected from you will be coded, t
prevent any person to identify you. Your identityllwever be revealed. The data
collected from you will be kept confidential andlyprocessed or aggregated data will

be used for publication.

Financial incentives: You will not receive any payment for participatimgthis study.

Cost of investigationsdone during the course of study will be paid by gnmcipal

investigator.

Authorization for publication of aggregated data: Results obtained after processing
of the aggregated data will be published for sdienpurpose and/or presented to

scientific groups. However, your identity will nevee revealed.
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Questions: In case of any questions with regard to this studyfuture or in case of

study related injury or illness, you are free totemt:

If you have any questions or complaints with regargour right as study participant you

may contact DR HARSHA HEGDE, Chairperson, Ethicammittee of INMC, 0831-

2473777 extension 4052.

Legal rights: By signing this consent form, we are not waiving ahyour legalights.
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CONSENT STATEMENT

| am making a voluntary decision to participatetie study“STUDY OF
EFFECT OF INTRANASAL DEXMEDETOMIDINE ON STRESS RESP ONSE
TO PNEUMOPERITONEUM IN LAPAROSCOPIC SURGERIES: A ON E YEAR
DOUBLE BLINDED HOSPITAL BASED RANDOMISED CLINICAL T RIAL ™.
My signature below indicates that | have decidedaaticipate and | have read the
information provided above or the information ped above has been read to me in
the language that | understand best. | was givempiportunity to ask questions and that

they have been answered to my satisfaction.

Name of the participant:

Signature or left thumb impression of the

participant:

Name of the witness:

Signature or left thumb impression of the witness:

Name of the investigator:

Signature of the investigator:
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ANNEXURE Il - PROFORMA

‘STUDY OF EFFECT OF INTRANASAL DEXMEDETOMIDINE ON S TRESS
RESPONSE TO PNEUMOPERITONEUM IN LAPAROSCOPIC SURGERIES: A
ONE YEAR DOUBLE BLINDED HOSPITAL BASED RANDOMISED

CLINICAL TRIAL ”

GROUP ALLOTTED: 1 2
Date of examination: IP No.:
Name:

Age: gender: occupation:
Address:

PRE-ANAESTHETIC EVALUATION :

Chief complaints:

Past history:
H/o co-morbidities and drug intake:

H/o previous surgeries where difficult airway was@untered:

Previous Anaesthetic experience:

General physical examination:

Height(cm): Whikgs): BMI:

Pallor: Icterus: Cyanosis:
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Clubbing: Teemnature:

BP: PR: RR: SPO2:
SYSTEMIC EXAMINATION:

CVsS:

RS:

GIT:
CNS:

AIRWAY ASSESSMENT:

Teeth: Jaw movements:

INVESTIGATIONS:

Hb(gm/dI): TLC: Platelet count:
Serum creatinine: FBS: Chest x-ray:
ECG:

PREOPERATIVE PHYSICAL STATUS:
ASA GRADE | Il 1] v Vv

DIAGNOSIS:
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PROPOSED SURGERY:
RSS(Ramsay Sedation Score) 1 2 3 4 5 6

VITALS SBP DBP MAP HR SPO2

BASELINE

5 MINS BEFORE
PNEUMOPERITONEUM

AT THE TIME OF
PNEUMOPERITONEUM

5 MINS

10 MINS

15MINS

20 MINS

25 MINS

30 MINS

SBP - Systolic blood pressure

DBP - Diastolic blood pressure
MAP - Mean arterial pressure

HR - Heartrate

SPO2- Peripheral oxygen Saturation

INVESTIGATOR

WITNESS

ANAESTHESIOLOGIST
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ANNEXURE Ill - PHOTOGRAPHS

Photograph 1: Dexmedetomidine Ampoule

Photograph 2: Tuberculin Syringe
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ANNEXURE IV — KEY TO MASTERCHART

ASA Americar Society of Anesthesiologis
SBP Systolic Blood Pressure
DBP Diastolic Blood Pressure
MAP Mean Arterial Pressure

HR Heart Rate
Sp02 Peripheral Oxygen Saturation
M, F Male, Female
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ANNEXURE V — MASTERCHART
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GROUP 1

sL | Ace ASA
N6 | &6 | SEX | craoe DIAGNOSIS SURGERY BASELINE T0 ™ 5
ssp| pBP| MAP| HR| sPo2l sBR DB MAH HR sPobsBP | DBP| MAP | HR | sPo2| sep| DBF| MAP| HR| sPOZ
LAP d
1| 49 F 1 CHOLELITHIASIS | 0 covarccromy | 110 | 70 | 83 | 72| 00| 109 60| 73| 68 100 120 d0 93 6o 1oats | 74 | 89 | 74| 100
LAP
2| a7 | W 2 CHOLELITHIASIS | olecvarecromy | 40 | 98 | 112 78| 00| 11 80 9 7p 10 130 do 103 |72 0 40142 | 94 | 110| 66 100
UTERINE TOTAL
3 | 38 F 1 ediceiv LAPAROSCOPIC 122| 84| 97| 74| 00| 108 72| 84| e 100 1l0 A7 d [0 dowso | ss | 102| e8| 100
HYSTERECTOMY
CHOLELITHIASIS LAP
4] 63 | ™ 1 +EPIGASTRIC | CHOLECYSTECTOMY+ | 136 | 84 | 101 | 74| 100| 124 72| 89| &8 10p 121 do 94 |e6 dows2 | 90 | 104| 68| 100
HERNIA HERNIOPLASTY
BROAD DIAGNOSTIC
5 | 21 F 1 LIGAMENT LAPAROSCOPYAND | 120 | 70 | 87 | 88| 100| 112 76| e8| 72 100 116 d2 93 |58  dowor | 88 | 01| 79| 100
FIBROID PROCEED
UMBILICAL
6 | 36 F 1 nBILCA LAP HERNIAREPAIR | 99 | 66 | 77 | 69| 100 | 135| 88| 104| 62 100 147 | 104 | 118| 71| 100| 134 94 108 7 10
STUMP DIAGNOSTIC
7| a8 | w 1 LAPAROSCOPYAND | 120 | 75 | 93 | 81| 100| 116 78] 01| et 100 111 43 d6 |70 doazs| s7 | 99 | 72| 100
APPENDICITIS
PROCEED
LAP )
8 | 27 F 1 CHOLELITHIASIS | 0 covarccromy | 120 | © | 40 | 82| 100| 110 70| 83| 77 100 130 g0 1203 g0 doazs | 88 | 101 | 81| 100
CALCULOUS LAP
9 | 61 F 2 S o | cHolEcverccromy | 40| 90 | 107 | 80| 00| 123 72 8o 7D 10D 138 o b6 |79 0 40132 | 88 | 1203| 80| 100
LAP |
10| 37 F 1 CHOLELITHIASIS | olecvarectomy | 140 | 00| 113 | 82| 00| 3| 62 72 72 10p 200 43 g5 |&7 doa2s | 96 | 107| 64| 100
11| 33 M 1 HIATUS HERNIA LAPASF?gggEgAND 108 | 82 | 91| e8| 100| 110 70| 83 s 100 129 b9 116 |59 0 10120 | 84 | 96 | 64| 100
RIGHT INGUINAL LAPAROSCOPIC
2] 27 | w 1 Tno APAROSCoPIC 115 | 81| 92| eo| 00| w98 s9| 72| 74 100 101 s6 A k8 1poor h 57 | 72 | 69| 100
LEFT INGUINAL LAPAROSCOPIC i
1B 21 | M 1 NG LAPAROSCOPIC 130 | 82| 98| 75| 00| 98| 5 69| 61 10 o6 8 70 b7 1po 2 hoesa | 77 | e3| 100
LAP
D
14| 49 | w 1 CHOLELITHIASIS | 1o ecvarecromy | 128 | 80 | 96 | 80| 100| 114 70| 85| 7p 100 126 8§ 101 |7 do;2a | 82 | 9 | 78| 100
(AP
15 | 46 F 1 CHOLELITHIASIS | oiecvarecromy | 128 | 8 | 01| 82| 100| 120 82 95 70 10D 132 do b4 |78 0 40128 | 86 | 100| 68 100
LAP ]
16| 34 F 1 CHOLELITHIASIS | i olcovarecrony | 118 | 74 | 89 | 0| 100| 104 72) 83 8 100 131 g 98 [s4 domie | s2 | 93 | 81| 100
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LAP L
17| = CHOLELITHIASIS | o poverecromy | 130 | 88 | 102 | 86| 100| 124 oo 100 66 100 122 84 97 |78 0 40130 | 93 | 105| 68| 100
oL DIAGNOSTIC
18| 20 LAPAROSCOPY AND | 127 | 73 | 91 | 87| 00| 1094 es| 79 76 100 125 d d6 |79 dowosa | 67 | 79 | 74| 100
VARICOCOELE
PROCEED
UMBILICAL
19| 45 sca LAPHERNIAREPAIR | 122 | 82 | 95 | 82| 100 | 112| 80| 91| 68 100 128| 8 | 1201| 72| 100| 124 86| 98 &8 10
LAP _
20 | s3 CHOLELITHIASIS | o poyarectomy | 132 | 82 | 99 | 78| 100| 124 78| 95 68 20p 124 72 d |78 doas2 | 84 | 100| 76| 100
ACUTE LAP I
21| 54 APPEIGITIS APPENDIECTOMy | 110 | 70 | 83 | 80| 100 118 89| 99| e 100 122 104 10 |71 0 o142 | 117| 125 81| 100
LAP d
2| 60 CHOLELITHIASIS | . e vBP = | 116 | 8 | 96 | 67| 100| 122 88 99| 54 100 134 98 100 |62 dou28 | 88 | 101 | e8| 100
INGUINAL
23 | s7 iy LAPANDPROCEED | 132 | 74 | 93 | 82| 100| 128 72| e1] 71 100 301| 70 | 90 | 72| 00| 128 74| 92| 7 10
LAP
2 | 61 CHOLELITHIASIS | o poyarectomy | 142 | 92 | 109 | 72| 100| 124 82f o7 68 10D 134 g8 103 |68 0 40140 | 90 | 107| 70| 100
25 | 62 CA STOMACH D'AGNS%EELE’?DPAND 10| 70 | 83| 72| 100| 96| 6] 76| 64 10 108 70 93 68 1po14 pL 74 | 87 | 70| 100
UMBILICAL
2% | 44 e LAPHERNIAREPAIR | 138 | 84 | 102 | 76| 100 | 128| 80| 96| 64 ao| 128| 82| o7 | 66| 100| 134 8 104 68 10
LAP _
27 | a2 CHOLELITHIASIS | o povarectomy | 110 | 70 | 83 | 82| 00| 113 74 87 70 100 104 76 d0 |76 doazz | 80 | 94 | 92| 100
LAP i
28 | 39 CHOLELITHIASIS | o povarectony | 132 | 82 | 99 | 76 100| 124 76| o1 68 200 122 74 90 |68 doasz | 86 | 101| 82| 100
LAP ]
29 | 33 APPENDICITIS APPENDIECTOMy | 124 | 80 | 95 | 72| 100 104 70l 80| e 10p 1f2 76 & [0 doaso | 88 | 102| 82| 100
LAP ]
D
0| 33 CHOLELITHIASIS | o povarectomy | 122 | 82 | 95 | 70| 100 114 72| 86| 6 100 15 74 g8 |66 lowzs | 84 | 99 | 72| 100
INGUINAL
31| a7 iy LAPHERNIAREPAIR | 132 | 90 | 104 | 82| 100 | 126| e8| 101] 69 oa | 132| 90| 104| 80| 100| 144 o 109 ¢ 10
SUPRAUMBLICAL | DIAGNOSTIC LAP AND 1
2| 44 priy s ool 138 | 72| 94| 88| 100| 124 70| 88 e 100 126 74 di |74 dows2 | so | 97 | so| 100
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T10 T15 T20 T25 T30 RSS
SB | DB | MA | H |SPO|SB|DB|MA | H |SPO| SB| DB |MA | H |SPO| SB| DB |MA |H|SPO|SB|DB|MA |H |SPO| dpl:;io
P | P P | R 2 P P P | R 2 P P P | R 2 P P P | R 2 P P P | R 2 o
114 | 70| 85| 70| 100| 108 68 8l 68 10D 110 70 3 |e6 10a07 | e8| 81| 67| 100| 104 66 79 68 10D 1
132 | 8 | 103| 64| 100/ 130 84 99 6 100 1p2 16 51 |64 loa24 | 72| 89 | 63| 100| 125 70 89 66 10D 2
120| 8 | 99| e8| 100| 122 81 95 e 10D 118 10 6 |66 1oai6| 70 | 85| 64| 100| 113 78 89 65 10D 1
126 | 88 | 101| 66/ 100 124 84 97 64 100 1p5 &6 9 |67 1oa22 | 80 | 94 | 65| 100| 120 82 959 64 100 1
135 | 94 | 108| 72| 100/ 134 92 106 8 100 185 92 106 8400 1 129| 86| 100| 82 100 129 8§ 10D 79 100 1
31| 90| 104| 79| 100/ 118 8d 93 68 100 117 &0 2 |67 loai6 | 80 | 92 | 69| 100| 115 79 91 67 10D 1
119 | 81| 94| 79| 100| 121 8 98 77 1op 1p4 78 93 |85 1oa19 | 83 | 95 | 72| 100| 113 72| 8¢ 7R 10D 1
126 | 84| 98| 77| 100| 128 82 97 9 10D 1p2 82 5 |88 1oa28 | 88 | 101| 87| 100| 126 89 95 88 100 1
128| 80 | 96| 78| 100| 124 82 9§ 7H 10D 1p6 g4 8 |72 10022 | 82| 95| 74| 100| 129 84 96 7R 10D 1
05| 75| 8 | 64| 100/ 108 81 89 7 10p 97 75 8 |64 1006 (974 | 81 | e5| 100| 97| 69| 78 68 10 1
122| 82| 95| 66| 100 124 84 97 7R 10D 1p2 g2 5 |74 10024 | 82| 96| 72| 100| 124 82 97 7R 10D 1
01| 58| 72| 67| 100 102 61 75 78 10p 13 63 76 |62 10a05 | 63 | 77 | 60| 100| 103 64 77 62 10D 1
03| 66| 78| 59| 100 102 66 78 6[1 00 101 66 78 |61 1oao1 | 65 | 77 | 59| 100| 101 65 77 60 10D 1
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120 82 95 79 100 118 78 91 10 116 16 2119 80 10018 72 87 76 100 120 78 92 7| 100 1
126 84 98 70 100 124 82 96 10 1p2 84 7 86 10024 88 100 84 100 124 84 98 8| 100 2
132 94 107 80 100 113 81 91 10 1p2 7 99 85 10027 91 103 ]:52 100 116 83 94 82 100 1

125 83 97 70 100 130 90 10 10 183 9 104 70 0 10122 85 97 68 100 124 83 97 g 100 1
117 84 95 87 100 120 81 94 10 17 80 2 79 10023 81 95 81 100 115 77 90 8 100 1
124 83 97 84 100 118 80 93 10 17 18 1 82 10018 80 93 84 100 118 78 91 8 100 1
122 74 90 74 100 124 72 90 10 1p4 14 91 72 10028 72 91 72 100 124 72 90 7| 10D 1
135 | 102 113 77 100 119 95 10 14 114 86 05 6900 1 111 88 96 67 100 10 79 87 g5 100 1
126 82 97 69 100 127 82 95 10 110 12 5 70 10018 80 93 68 100 114 78 91 6 100 1
124 72 89 68 100 124 78 94 10 1p2 70 7 68 10020 78 92 70 100 122 74 90 6 100 1
138 88 105 68 100 134 82 99 10 183 80 98 67 10031 82 98 66 100 13( 80 97 6] 100 1
110 72 85 68 100 108 70 83 10 107 68 1 62 10008 68 81 62 100 10§ 70 83 6] 10D 1
132 82 99 64 100 12§ 80 96 10 1p7 18 4 60 10028 78 95 58 100 124 80 95 6 100 1
115 78 90 86 100 117 76| 88 10 110 74 6 74 10010 74 86 76 100 111 76 88 7| 100 1
128 80 96 76 100 124 78 93 10 1p2 16 91 64 10023 76 92 64 100 122 76 91 6] 100 1
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126 82 97 78 100 127 80 94 10 1P0 18 2 68 10019 71 87 67 100 117 70 86 100 1
117 80 92 68 100 118 78 91 10 115 17 0 60 10018 77 91 62 100 118 76 90 100 1
130 88 102 88 100 124 86 10 19 127 B6 00 7000 1 128 84 99 72 100 12 84 10 0 1Q0 1
126 72 90 74 100 124 70 88 10 1p2 10 7 70 10020 72 88 68 100 124 72 88 10D 1
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sL ASA
o | AGE(YRS) | SEX | sA2A_ |  DIAGNOSIS SURGERY BASELINE T0 TP
SBP | DBP| MAP | HR| SPO2| SBP| DBP MAP| HR| SPOZ SBP DBP MAP HR | SPO2
LAP
1 46 F 1 CHOLELITHIASIS| o rovenectom | 128 | 78 | 95 | 72| 100| 119 74 8 68 100 124 g2 96 |78 100
LAP
2 43 M 2 CHOLELITHIASIS | 10 eoverectony | 132 | 90 | 104| 76| 100/ 100 79 80 78 100 1pa §8 1200 (80 O {0
LAP ]
3 48 F 2 APPENDICITIS | oo BOE | 138 | 86 | 103| 84| 00| 122 77 92 70 100 8 o1 417 [9700 1
LAP
4 45 M 2 APPENDICITIS | oo MAP 1144 | oo | 114| 82| 100| 123 84 od 79 100 15 98 114 (86 0 40
5 62 M 2 'ﬁ'ﬁzﬁ'u&'- LAP HERNIAREPAR | 150| 90| 110| 76 100 134 82 9 68 010 147 | 99 | 115| 79 100
CHOLELITHIASIS LAP
6 57 M 2 +UMBILICAL | CHOLECYSTECTOMY | 140 | 78 | 99 | 99| 100| 101 82 88 965 100 140 98 112 |84 100
HERNIA + HERNIA REPAIR
LAP
7 48 M 1 CHOLELITHIASIS | (o poverectony | 122 | 77 | 92| 68| 100 114 72 8 6 100 1po 86 100 (78 00
8 63 M 2 UMBILICAL LAP HERNIAREPAIR | 142| 90| 107| 77 100 118 7 90 64 010 132| 88| 103| 74| 100
AP
9 21 M 1 APPENDICITIS | ,ooe o o 1118 | 70 | 86 | 66| 00| 100 70 80 64 10p 182 90 104 (68 100
GALL BLADDER LAP ] )
10 50 M 2 A DR | choLeevarccromy| 131 | 77| 95| 74| 100| 123 7§ el 7 10D 12 92 100 (88 100
11 40 F 1 Uﬁgg:\ﬁﬁ'- LAP HERNIAREPAR | 126| 82| 97| 78 100 108 79 87 70 1do128| 86 | 100| 83| 100
CALCULOUS LAP ]
12 60 M 2| SACYS | ol ceomy | 141 | 78| 99 | 82| 100| 127 78 o4 74 10D 134 g0 98 (82 100
CALCULOUS LAP )
13 55 M 1| SACYS | olEeverctomy | 124 | 77| 93| 73| 00| 118 70 sl 6B 10D 126 g0 95 |78 100
LAP. ]
14 20 F 1 APPENDICITIS | oo BRE-  |120| 70 | 87 | 72| 100| 104 70 83 7B 10p 118 77 91 |84 100
LAP. ]
15 60 M 2 APPENDICITIS | ,ooo DAF: 1134 | 85 | 101| 83| 100 122 8§ o7 79 100 189 § 106 (85 O {0
LAP X
16 51 M 2 CHOLELITHIASIS| . eovarecrony | 136 | 80 | 99| 77| 100| 124 8¢ 99 76 100 188 90 106 [86 00
LAP ]
17 62 F 2 CHOLELITHIASIS| 1o rorerectony | 126 | 80 | 95 | 73| 100| 114 77 e 72 b 126 {7 93 [83 100
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LAP ]
18 63 F CHOLELITHIASIS| 10 bovarectony | 132 | 84 | 100| 72| 100 122 84 o7 76 100 182 90 104 (88 0 {0
LAP. ]
[«
19 28 M APPENDICITIS | ,ooc Doy | 112 | 77 | 89 | 70| 100] 119 70 3 > 10D 1p0 17 91 |79 100
LAP )
20 59 F CHOLELITHIASIS| 10 borarectony | 124 | 78 | 93 | 82| 100| 120 80 93 5 10D 141 96 11 |88 100
INGUINAL LAP
21 62 M HERNIA + CHOLECYSTECTOMY | 141 | 88 | 106| 72| 100| 122 95 104 70 100 162 103 123 |9a00
CHOLELITHIASIS | -+ HERNIA REPAIR
LAP.
22 18 F APPENDICITIS | ,ooe  KRE- 1108 | 70 | 83| e8| 100| 90| 60 70 > 10p 118 d0 93 |sa 100
23 52 M Uﬂgg—:\ﬁﬁ'- LAP HERNIAREPAR | 127| 76| 93| 80 100 1206 80 o/ 4 100133 | 94 | 107| 94| 100
PERFORATED (AP ] )
24 34 M CREORAT APPENDECTOMy | 125 | 70| 88 | 74| 00| 117 68 84 78 10D 125 {8 94 [s2 100
LAP
4 a
25 51 M CHOLELITHIASIS| .o - P | 126 | 78 | o4 | e8| 100| 114 78 90 b 10D 181 92 105 |87 100
INGUINAL
26 22 M HERNIA + LAP HERNIAREPAIR | 110| 72| 85| 66 100 od 70 74 75 1do108 | 77 | 87 | 78| 100
CHOLELITHIASIS
LAP ] ]
27 39 F CHOLELITHIASIS| o eovenectom | 17 | 70 | 8 | 75| 100 110 68 82 > 10D 13 18 93 |79 100
LAP.
2 P
28 25 F APPENDICITIS | ooc AP | 114 | 74 | 87 | 78| 100| 103 72 2 B 10D 1p2 89 100 |79 100
LAP
29 42 M CHOLELITHIASIS| 10 ecrarectomy | 123 | 86 | 98| 88| 100| 114 82 o4 70 20D 134 g0 104 |88 100
LAP )
30 47 F CHOLELITHIASIS| o corarectony | 127 | 84| 98| 76| 100| 122 80 94 78 100 181 g8 102 (84 100
LAP. )
31 30 M APPENDICITIS | ,ooc D oo | 116 | 75 | 89 | 74| 100 119 70 3 > 10D 1p2 82 95 |78 100
LAP
4
32 40 M CHOLELITHIASIS| . v crony | 127 | 85 | 99 | 89| 100| 114 80 o b 10D 181 89 103 |91 100
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T5 T10 T15 T20 T25 T30 RSS

SBP | DBP | MAP | HR | SPO2| SBP| DBP| MAP| HR| SPO2 SBH DBH MAR HR | SPO2 | SBP| DBP| MAP| HR| SPO2( SBR DBHF MAHF HR SPO $8| DBP | MAP | HR | SPO2

148 100 116 99 100 14§ 10 11y 108 100 147 9 1156 |9 100 130 88 102 82| 100 131 9( 104 18 14 127 B6 0 1074 100 1
144 98 113 96 100 151 107 11 101 100 188 h0 106 89100 130 82 98 78 100 137 8§ 108 19 100 129 B4 99 0 |8 100 1
152 99 117 104 100 139 90 104 97 10p 1p1 6 8 8400 1 115 80 92 78 100 11§ 82 94 N 10D 1p3 0 4 76 00 1
154 104 121 1014 100 144 98 11 97 100 182 h0 104 83100 128 86 100 79 100 131 84 1on 18 190 130 B7 10176 100 1
162 114 130 98 100 15§ 103 121 109 100 144 9 11407 |1 100 138 90 106 10 100 146 9 109 4 1 44 90108 86 100 1
175 126 142 98 100 165 134 144 99 100 161 105 1240 |9 100 137 101 113 83 100 94 74 81 13 1q D3 2 y9 1 |7 100 1
142 94 110 92 100 142 90 107 88 10p 184 89 1p4 8500 1 129 84 99 80 100 12§ 84 99 75 10D 1p8 2 7 74 00 1
146 94 111 85 100 152 98 114 9P 10D 140 92 1p8 8800 1 135 84 101 82 100 134 80 99 Ny 100 182 80 7 77100 1
127 88 101 64 100 129 77 91 6p 100 118 10 86 56 joali2 70 84 55 100 1149 68 82 56 10 110 66 81 58 00 1
159 112 128 103 100 166 11 129 110 1Q 147 D9 1198 100 134 90 105 84 100 12p 84 9 16 14 121 B5 B776 100 1
136 90 105 92 100 134 88 103 oH 10p 1p2 88 9 90 0 10122 80 94 86 100 124 79 95 8B 10p 126 80 95 82 0 10 1
149 90 110 98 100 151 99 114 103 10p 1B9 0 106 94100 129 88 102 82 100 131 8g 102 19 1 130 86 10180 100 1
141 90 107 90 100 144 92 109 9 10p 186 88 1p4 8800 1 130 86 101 79 100 134 85 10 14 100 181 B5 1004 |7 100 1
128 78 95 95 100 129 80 96 98 10 127 79 95 90 10a122 78 93 86 100 124 80 95 8p 10 122 7 92 80 00 1
148 100 116 103] 100 154 10 119 1p4 14 140 D8 1124 100 129 90 103 88 100 13p 88 10 0 1 130 90 03 81 100 1
151 102 118 108| 100 15§ 10 121 1p2 1q 147 D6 1125 100 130 88 102 87| 100 13p 9 10 9 1 131 88 02 78 100 1
145 99 114 97 100 147 99 11§ 9% 10p 188 90 1p6 8800 1 130 87 101 84 100 12¢ 84 98 80 10p 1p6 85 9 76100 1
148 96 113 96 100 149 90 107 80 10D 186 90 1p5 8000 1 131 86 101 83 100 1217 82 97, 76 100 1p7 2 7 75100 1
131 88 102 87 100 131 86 101 8y 10p 1p5 80 5 79 0 10122 79 93 73 100 12Q 7 91 P 10p 120 16 91 72 0 10 1
149 100 116 92 100 147 96 11 88 10p 1B6 0 105 81100 136 88 104 76 100 131 83 99 17 10 181 BO D7 78100 1
156 103 121 102 100 171 10 12 93 10 158 4 1156 |8 100 139 91 107 80| 100 139 84 10 18 14 124 P4 4 1078 100 1
122 78 93 90 100 124 80 95 9P 10 118 78 91 87 1oa17 78 91 82 100 118 78 91 78 101 118 716 90 76 00 1
144 98 113 100 100 14q 90| 107 98 10p 1B1 8 102 90100 132 88 103 85 100 132 87 102 84 1 128 88 10179 100 1
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Annexures

137 90 106 89 100 134 90 104 o 10 180 88 1p2 9200 1 126 84 98 89 100 124 84 97| B 10 1p4 6 9 8000 1 1
142 98 113 94 100 144 98 113 8p 10 186 90 1p5 8200 1 130 84 99 80 100 13( 82 98 6 10 181 0 7 7500 1 1
124 86 99 85 100 128 87 101 8B 10 120 82 95 80 Jjoa21 81 94 79 100 122 84 97 B 10 121 2 95 72 100 1
135 88 104 83 100 124 86 10 70 10 120 84 6 74 0 10121 82 95 72 100 120 80 93 <] 10 121 0 94 68 0 10 1
129 90 103 88 100 124 90 107 o7 10 128 96 1p7 9000 1 122 88 99 86 100 119 77| 91 6 10 110 0 3 7400 1 1
146 97 113 99 100 149 96 111 o 10 187 92 1p7 9000 1 128 88 101 87 100 131 80 97, 2 10 1p8 8 5 79100 1
148 99 115 96 100 144 102 114 114 10 145 100 11507 |1 100 136 97 110 10 100 13 9 106 1 1 32 90104 88 100 1
136 88 104 86 100 13( 94 10 88 10 1p4 88 1p0 8000 1 120 80 93 78 100 122 78] 93 B 10 1p1 7 2 76 00 1 1
149 99 116 102 100 140 103 11 11)8 10 138 8 1119 |9 100 131 90 104 87| 100 13 84 1o 0 14 128 B7 1 1078 100 1
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