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ABSTRACT

TITLE:  “COMPARISON OF TWO DIFFERENT DOSES OF
DEXMEDETOMIDINE IN ATTENUATION OF SEVOFLURANE ASSOMTED
EMERGENCE AGITATION IN PAEDIATRIC PATIENTS, POSTEDFOR
LOWER ABDOMINAL SURGERIES -A HOSPITAL BASED, RANDOMED
CONTROLLED TRIAL".

BACKGROUND:

Emergence Agitation (EA) is a very common immedigtestoperative
complication encountered in paediatric populatiomdargoing anaesthesia with
Sevoflurane. Owing to its low blood solubility arapid recovery, Sevoflurane is the
best inhalational agent for use in paediatric ageg But its disadvantage of causing
agitation is distressing to the anaesthesiologi¢sxmedetomidine is found to reduce
the incidence of EA. Fewer studies have been davaparing the effects of
particularly two doses (0.3 mcg/kg and 0.5 mcgidglpexmedetomidine. Hence this
study was designed to compare the effectivenetigesé two doses in reducing EA in
children.

AIM:_

To assess the effectiveness of two different dade®exmedetomidine 0.3
mcg/kg IV and 0.5 mcg/kg IV, given intraoperativety reducing postop EA along
with the changes in hemodynamic parameters aftey ddministration.

MATERIALS AND METHODS:

The study is a prospective double-blinded randodhiseidy done on 60
children, belonging to ASA | and Il, aged 2-10 yeandergoing lower abdominal
surgeries under sevoflurane anaesthesia. Aftermbgainformed consent, patients in

Group D 0.3 (n = 30) received 0.3 pg/kg and pasiamgroup D 0.5 (n = 30) received

Xi



0.5 pg/kg infusion of dexmedetomidine, 10 mins prim end of surgery.
Postoperatively, in the PACU, charting of PAED s;dWVatcha scale, Cravero scale
and haemodynamic parameters was done at 10 mingjrZ) 30 mins, 40 mins, 50
mins and 60 mins post operatively.

The data was analysed using statistical softwRreversion 4.4.1. and
Microsoft Excel. Chi square test, Shapiro Wilk tesimple t-test, Mann Whitney U

test and Friedman test were used wherever apptepria

RESULT:

The reduction in incidence and severity of EA wamparable in both Group
D 0.3 and DO0.5 ( p value >0.05) with statisticadignificant reduction in agitation
scores i.e., PAED score, Watcha scale and Crawaie,sin both groups (p value
<0.001). Variability in hemodynamic parameters,. iIMAP,HR and RR, were

statistically not significant in both groups (p>05) or within each group.

CONCLUSION:

This study concludes that both 0.3 mcg/kg and Ocg/ky of intravenous
dexmedetomidine are comparable, hemodynamicalliestand effective in reducing
emergence agitation in paediatric patients undaggdower abdominal surgeries

under sevoflurane anaesthesia.

Keywords: lower abdominal surgeries, emergence agitatiomdala anaesthesia,

paediatric, dexmedetomidine, sevoflurane
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INTRODUCTION

Anaesthetic management of paediatric patients iguety challenging.
Perioperative care of paediatric patients can beah concern. Approach to the
paediatric patient must consider heightened pretiper anxiety, of both the patient
and parents, and its postoperative behaviourapamdeffects which requires diligent
handling.

Paediatric anaesthesia presents with various paatipe challenges such as
airway challenges(bronchospasm,laryngospasm), pamagement, thermoregulation
concerns, fluid and electrolyte management and yddlarecovery. One such
commonly encountered challenge in pediatric anestheés that of ‘emergence
delirium (ED)’, also referred to as ‘emergence atipin (EA)'.

Emergence agitation is a complication that appé&arthe immediate post
operative period that occurs in paediatric patieots emergence from general
anaesthesia. EA is a state of altered consciousmess: generally the patients are
disoriented with hyperactive behavioural symptomshgpersensitivity in the early
post-operative perio@®. It usually presents in the form of agitated bebav& non-
purposeful movement which includes *“kicking, pujin& flailing”, as well as
inability to maintain or establish eye contact aladk of self-awareness. The
occurrence of ED in the contemporary paediatriceatigesia practice is not totally
clear. Previous studies have reported an incideargging from as low as two percent
going up till eighty percent in certain other sesif®. ED can put patients, their
families, and healthcare providers to various ptglsiemotional, and financial
challenges. Although the exact causes of ED ardutigtunderstood, factors such as
pre-school children, exposure to low-solubility atlle anaesthetics, pre-surgery

anxiety, and specific types of surgeries can irszahe risk. While many instances of
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ED resolve naturally without intervention and detfiting, medication may be
necessary in some cases.

The present contemporary practice of pre-emptiveniaidtration of
analgesics, sedatives (‘dexmedetomidiffeand other drugs/agents have contributed
to a reduction in the occurrence of ED. The fregyesf ED is influenced by various
factors, such as the child's age, the ‘type of sthatic agent’ administered, the
‘nature of the surgery or procedure’, and the dosgjic criteria used for evaluatiofb.
commonly develops shortly after regaining consai@ss from general anaesthesia,
but in some cases, it may be delayed for up to ihbites.

The exact causes of ED remain unclear, maybe mcitifial. One suggested
theory is that ED arises due to the rapid redistiiim of the anaesthetic. However, the
link between a quick recovery from general anaesthand the increased risk of ED
has been inconsistently observéthaled anaesthetics, particularly sevoflurane ghav
been shown to stimulate ‘locus ceruleus neuronahimal studies involving mice, an
area associated with adrenergic activation. THecetould also possibly have a role
to play in the occurrence of ED

Variety of risk factors have been found to be edawith ‘ED’, with the
condition most frequently occurring in preschooédghildren, typically between 2
and 6 years old. Studies have yielded conflicting results, with someicating a
higher risk in male patients, while others repoot significant gender differences.
Additionally, specific procedures, like those inviolg the ear, nose, throat, or eyes,
may increase the likelihood of ET¥'%'! Anaesthetic agents: The use of newer, less
soluble volatile anaesthetics like ‘sevofluranetd ddesflurane’ has been linked to a
increased incidence of ‘ED’. The anaesthetics mosimonly associated with ED, in

order of likelihood, are sevoflurane > desfluraniscflurane > propofol > halothane.
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Additionally, preoperative anxiety is a significargk factor. The risk of ‘ED’ can be
elevated by the presence of ‘anxiety’ in eitherboth parents and the patients. Since
anxiety is a known risk factor for ‘ED’, individuglwith typical temperaments or
behavioural traits which may be previously existarg more prone and subjected to
experience heightened ‘preoperative anxiety’, iasigg their risk. The duration and
depth of anaesthesia do not influence the riskibf ED can occur equally after short
procedures (such as tympanostomy and tube placgmaent can following longer
surgerieg™®,

ED is a clinical diagnosis. The diagnosis of ‘EB’adften invalidated by the
presence of pain in the post-op period. It is assed with ‘neurological symptoms
and terms that amount to a discreet postoperatueotogical state, characterised by
core neurological and behavioural symptoms: mogitation, confusion, and lack of
recognition or appropriate interaction’ with thaurrounding environment starting
from emergence to up to forty-five minutes aftee ttermination of anaesthesia.
Various different descriptive scales, such as tbevero and Watcha scales’, have
been used to quantify the severity. One of the neosbtmonly used tools is the
‘Paediatric Anaesthesia Emergence Delirium (PAERples, which reports a

sensitivity of around sixty four percent and a sfiety of eighty six percent?.

Some of the differential diagnoses could inclutte/percarbia,
hypocarbia, pain, hypo or hyperglycaemia, hypotamsr increased ICP’.

ED is typically self-limiting and may resolve ors ibwn without the need for
pharmacologic treatment. In most cases, ED resoWits supportive care and
measures to prevent harm. Whenever possible, ga@rd guardians, caretakers
should participate actively in the decisions inwodytreatment among others. When

pharmacological intervention is required, it oftenvolves administration of
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medications such as dexmedetomidine, propofol,nkigi®, or opioids like fentanyl
11,13,14}

Among these medications, DEX is a ‘potent and lyigkklective a2-
adrenoreceptor agonist’ commonly used in paediatraesthesia. It is favoured for its
‘sedative, analgesic, amnesic, anxiolytic, and sstimplytic properties’ with minimal
impact on respiratory function. Recently, DEX hasngd attention in paediatric
clinical settings for its potential to protect ongaand maintain neurocognitive
function. Numerous clinical studies have demonstrahe effectiveness of DEX in
preventing emergence agitation (EA) through variomstes of administration and
dosage regimen&>18

‘Total intravenous anaesthesia (TIVA)' has alsorbemonstrated to be
efficacious in lowering ‘emergence delirium (EDh icomparison to the use of
volatile inhalational anaesthetic agéhts

Multiple studies have investigated nonpharmacoklgiechniques to reduce
the incidence of ‘emergence delirium (ED)’ by alling preoperative anxiety have
produced mixed outcomes and benefits. These imgores include presence of
parents/caregivers during induction, tours of therating theatre before surgery, and
use of tablets or phone devices for playing aniomatvideos/ activities during
inhalational induction of anaesthesia

‘Emergence delirium (ED)’ can lead to distress foatients and their
caretakers both physically and emotionally. The antpof ‘ED’ may result in
behavioural alterations that persist even aftendpalischarged, including ‘general
anxiety, separation anxiety, sleep disturbances;wmdting, eating issues, aggression
toward authority, and apathy or withdrawal’. Bodiharm may also happen to

patients, parents, and healthcare staff. It is mamb to take necessary precautions to

Page 4



| ntroduction

protect intravenous lines, surgical drains & dnegsi The presence of ‘ED’ can be
disturbing for both parents & healthcare profesaisnas well as other patients in the
‘post-anaesthesia care unit (PACU)'. AdditionallyD’ can increase healthcare bills
due to prolonged PACU stays and the need for ietdfons such as surgical
corrections & pharmacological ailments. Hence, gooderstanding of Emergence

delirium and its management help improve cliniasicome.
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Objectives

OBJECTIVES

Primary Objective:
To compare effects of 0.3 mcg/kg and 0.5mcg/kg of dexmedetomidine in
attenuation of emergence agitation in paediatric patient maintained on Sevoflurane,

undergoing lower abdominal surgeries.

Secondary Objective:

Hemodynamic parameter assessment for 24 hours after administration of study drug
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BASIC SCIENCES

Emergence agitation (EA) in children is a major tpperative issue that
increases the risk of patient self-harm, placesir@dn on nursing staff, and reduces
parent satisfaction with treatment. Risk factors EA include age, preoperative
anxiety, patient personality, pain, anesthesia ottrand surgical procedure?.
Sevoflurane and desflurane are widely used anésthdtie to their low blood/gas
partition coefficients, but they have recently bgewsited as a cause of EA in
children.

Because of the high incidence and untoward effecesmergence delirium in
the paediatric population, investigating pharmagmaneasures for preventing this
phenomenon is important to the anaesthesia proviarious drugs have been
investigated to prevent EA in paediatric patiemsluding dexmedetomidine (DEX),
midazolam, propofol, opioids, ketamine, and ket6fdI*314

Dexmedetomidine is an alpha agonist having seda#mgiolytic, hypnotic,
analgesic, and sympatholytic properties. It produbese effects by inhibiting central
sympathetic outflow by blocking the alpha receptarsthe brainstem, thereby
inhibiting the release of norepinephrine. It hasekectivity of 1600 to 1 for the alpha2
receptor as compared to alphal. This selectivigsjgecially significant compared to
another alpha agonist, clonidine, with a selegtivit 220 to 1. The mechanism by
which dexmedetomidine may increase the duratioa péripheral nerve block is not
fully understood but is believed to most likely &gerineural mechanism rather than
a systemic or central mechanism, which appearsdiomg the duration by blocking
the cation current>!8,

Dexmedetomidine is rapidly distributed and is maimépatically metabolized

into inactive metabolites by glucuronidation anddioxylation. A high inter-
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individual variability in dexmedetomidine pharmagwoitics has been described,
especially in the intensive care unit populatiom tecent years, multiple
pharmacokinetic non-compartmental analyses as ageflopulation pharmacokinetic
studies have been performéd Body size, hepatic impairment, and presumably
plasma albumin and cardiac output have a significapact on dexmedetomidine
pharmacokinetics. Results regarding other covarigmain inconclusive and warrant
further research. Although initially approved fatravenous use for up to 24 h in the
adult intensive care unit population only, applicas of dexmedetomidine in clinical
practice have been widened over the past few ydamscedural sedation with
dexmedetomidine was additionally approved by the WB8od and Drug
Administration in 2003 and dexmedetomidine has apgxk useful in multiple off-
label applications such as paediatric sedatiomamiaisal or buccal administration, and

use as an adjuvant to local analgesia technitfues

Pharmacokinetic studies have shown that body sidenapatic function hay
a significant influence on the pharmacokinetic peobf dexmedetomidine. Plasr
albumin and cardiac output are suggested to haumpact on the apparent volur
of distribution and clearance. Studies of the iefice of other patient characterisi

have produced inconclusive results.

Unlike sedative drugs such as propofol and the benzodie=p

dexmedetomidine does not act at the gamma-aminobuatgid (GABA) receptors. It
induces sedation through activationogfreceptors in the locus coeruleus and induces
a state mimicking natural sleep. Whilst sedatespiration is minimally affected, and
patients remain rousable. Side effects are mairgynddynamic and include
hypertension, hypotension, and bradycardia as ailtresf vasoconstriction,

sympatholytic, and baroreflex-mediated parasympitetivation.
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Drug Formulations and Dosing Regimens

Dexmedetomidine, or 4-[(1S)-1-(2,3-dimethylphenydjhyl]-1H-imidazole,
with molecular formula ©HieN2, is the dextro-enantiomer of medetomidine, which
is used as a sedative and analgesic in veterinagiome. Dexmedetomidine is
commercially available as a water-soluble HCI saltials of Dexdof and
PrecedeX contain a concentrate of dexmedetomidine hydraiztdp equivalent to
100 pg/mL dexmedetomidine. Prior to infusion, tiesdiluted to 4 or 8 pg/mL.
Precedex is also available in pre-diluted solutioosntaining the required
concentrations of 4 ug/mL in sodium chloride 0.9%he Dexdor summary of
product characteristics advises an initial infusiate of 0.7 pg/kg/h without a loading
dose, followed by titration to the desired effesing a dose range of 0.2-1.4 pg/kg/h.
The Precedex label specifies a dosing regimen stmgiof a 1-pg/kg loading dose in
10 min followed by a maintenance infusion of 0.Z—+dg/kg/h for ICU sedation. For
procedural sedation, a loading dose of 1 pg/kg0imin followed by a maintenance
infusion of 0.6 pg/kg/h, titrated to the desirenhiclal effect with doses ranging from
0.2 to 1 pg/kg/h, is recommended. Alternative dgsiggimens can be considered in

frail or elderly patients.

Phar macokinetics
Absorption

Although dexmedetomidine is only registered for use, multiple routes of
administration have been investigated. With extsaudar administration, one can
avoid the high peak plasma levels normally seeer dft administration. After oral
administration, an extensive first-pass effect lsayved, with a bioavailability of

16%. Dexmedetomidine is well absorbed through ti@nasal and buccal mucosae,
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a feature that could be of benefit when using dedat@midine in uncooperative
children or geriatric patient§1%2°,
Distribution

Dexmedetomidine is a highly protein-bound drug. ptasma, 94% of
dexmedetomidine is bound to albumin amgdglycoprotein. Pre-marketing studies
with radioactively labelled dexmedetomidine, shoveedapid and wide distribution
throughout the body. In pre-clinical animal studieg was found that
dexmedetomidine readily crosses the blood—brain @adenta barriers. Using non-
compartmental analysis, a distribution half-lifeatfout 6 min was found in healthy
volunteers. The apparent volume of distribution @snd to be related to body
weight, with a volume of distribution at steady tetan healthy volunteers of
approximately 1.31-2.46 L/kg (90-194 L). In ICU ipats, values are highly variable
and mean volumes of distribution from 109 to 228dve been reported . After long-
term infusion in ICU patients with hypoalbuminemian increased volume of

distribution at steady state was observed .

Metabolism and Elimination

Dexmedetomidine is eliminated mainly through biosf@rmation by the
liver. A hepatic extraction ratio of 0.7 was foundLess than 1% is excreted
unchanged with metabolites being excreted ren@by4) and fecally (4%) . Direct N-
glucuronidation by uridine '&liphospho-glucuronosyltransferase (UGT2B10,
UGT1A4) accounts for about 34% of dexmedetomidinetatmolism. In addition,
hydroxylation mediated by cytochrome P450 (CYP)yemzs (mainly CYP2A6) was
demonstrated in human liver microsomes . In a paekating ADME study by
Abbott Laboratories, a single injection of 2 pg/koadioactively labelled

dexmedetomidine was given to healthy volunteer® majority of the total plasma
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radioactivity area under the curve consisted ofniedetomidine (14.7%), the N-
glucuronide isomers G-dex-1 (35%) and G-dex2 (6% O-glucuronide of
hydroxylated N-methyl dexmedetomidine (H-1) (21%d the imidazole oxidation
product H-3 (10%) .These metabolites were 100-feks potent in thew-receptor

assay and therefore considered inactive. No retesfainal inversion to the inactive
Levo-enantiomer was fourfd?223

An elimination half-life of 2.1-3.1 h is reported healthy volunteers. In ICU
patients, similar values were found, with half-Bveanging from 2.2 to 3.7 h. non-
compartmental analysis showed that dexmedetomidiearance in healthy adult
volunteers is approximately 0.6—0.7 L/min. Valuesge from 0.51 to 0.89 L/min,
with the highest value of 0.89 L/min being found Wplf et al. in volunteers with a
relatively high body weight (mean 93.5 kg). In IQatients,(mostly post-surgical)
clearance is similar to the clearance found inthgatolunteers and ranges from 0.53-
0.8020’24'25.

For dexmedetomidine, prolonged as well as shortestieaination half-lives
have been reported for patients with hypoalbumiaer@iearance, however, is only
marginally affected by hypoalbuminemia . This idiire with the “well-stirred” liver
model, which states that for compounds with a k@gtraction ratio, liver blood flow
is the most important factor governing hepatic @deaae and changes in plasma
protein levels are expected not to result in ineeeladrug clearance. The impact on
dexmedetomidine clearance as a result of changesemblood flow, via changes in
cardiac output, was studied by Dutta et al., .Tegcribe an estimated reduction in
cardiac output of 19% associated with a reducedraiee of 12% at plasma

dexmedetomidine levels of 1.2 ng/mL .
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Dose Proportionality and Inter-Individual Variability

Within the therapeutic range, dose proportionalitgs been shown for
dexmedetomidine. No relevant time dependency has beported. Nevertheless, a
high inter-individual variability is observed fotearance and distribution volumes.
Hypoalbuminemia, end-organ damage, changes in hgmadc, and decreased
cardiac output may all contribute to a high intedividual variability, especially in
the ICU population.

Drug pharmacokinetics might be affected by ethpj@specially when a drug
is highly protein bound or undergoes hepatic mdistno. A few small studies
evaluated the role of race in dexmedetomidine phaokinetics/pharmacodynamics,
but no clinically relevant influence was observedrurthermore, Kohli et al.
genotyped 40 subjects for five common CYP2A6 adlednd grouped them into
normal 6 = 33), intermediaten(= 5), and slow r{ = 2) metabolizers. Although their
study population was small and effects could hagenbobscured by the complex
clinical situation, they found no significant inflnce of these genotypes on
dexmedetomidine disposition in ICU patients . Mal#iother studies have evaluated
the role ofa-2A, -2B, and -2C adrenoceptor polymorphisms, lmtecommendations

to guide clinical dosing regimens have yet beeivddr.

CAUDAL ANAESTHESIA

Caudal anaesthesia was described at the turn btéasury by two French
physicians, Fernand Cathelin and Jean-AnthanasedSithe technique pre-dated the
lumbar approach to epidural nerve block by sevemérs. Caudal anaesthesia,
however, did not gain in popularity immediatelyléoling its inception. One of the

major reasons caudal anaesthesia was not embmatieel wide anatomical variations
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of sacral bones and the consequent failure ratecia$sd with attempts to locate the
sacral hiatus. The failure rate of 5% to 10% madadal epidural anaesthesia
unpopular until a resurgence of interest in the0%94ed by Hingson and colleagues,
who used it in obstetrical anaesthesia. Caudal uepidanaesthesia has many
applications, including surgical anaesthesia inldcéh and adults, as well as the
management of acute and chronic pain conditionscéas rates of 98%—100% can be

achieved in infants and young children before the af puberty, as well as in lean

adults.

Anatomy of sacral hiatus

The sacrum is a large triangularly shaped bone ddrimy the fusion of the
five sacral vertebrae. It has a blunted, caudak &dp&t articulates with the coccyx. Its
superior, wide base articulates with the fifth lankertebra at the lumbosacral angle.
Its dorsal surface is convex and has a raisedrugteyd median crest with four
(sometimes three) spinous tubercles representiagdfisacral spines. Flanking the

median crest, the posterior surface is formed kgduaminae. Lateral to the median
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crest, four pairs of dorsal foramina lead into Haeral canal through intervertebral
foramina, each of which transmits the dorsal rawmifua sacral spinal nerve . Below
the fourth (or third) spinous tubercle, an archedra hiatus is identified in the
posterior wall of the sacral canal due to the failof the fifth pair of laminae to meet,
exposing the dorsal surface of the fifth sacratelmal body. The caudal opening of
the canal is the sacral hiatus roofed by the &tastic membrane, the sacrococcygeal
ligament, which is an extension of the ligamentlemdm. The fifth inferior articular
processes project caudally and flank the sacralisias sacral cornua, connected to
the coccygeal cornua by intercornual ligaméhts

The sacral canal is triangular in shape. It is@tiouation of the lumbar spinal
canal. Each lateral wall presents four intervedefmramina, through which the canal
is in contiguous with the pelvic and dorsal sadmbhmina. The posterior sacral
foramina are smaller than their anterior countégparhe sacral canal contains the
cauda equina (including the filum terminale) an@ tpinal meninges. Near its
midlevel (typically the middle one-third of S2 bedrying from the midpoint of S1 to
the midpoint of S3), the subarachnoid and subdspalces cease to exist, and the
lower sacral spinal roots and filum terminale pgerthe arachnoid and dura
mater. However, variations in the termination of ttural sac as well as pathologic
conditions like sacral meningocele or sacral peniakcysts can increase the chances
of inadvertent dural puncture when performing caudave block in such patients
with abnormal anatom$f+’,

The lowest margin of the filum terminale emergedha sacral hiatus and
traverses the dorsal surface of the fifth sacratebea and sacrococcygeal joint to
reach the coccyx. The fifth sacral nerve roots alserge through the hiatus medial to

each of the sacral cornua. The sacral canal cantaeepidural venous plexus, which
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generally terminates at S4, but which may contimare caudally. Most of these
vessels are concentrated in the anterolateralgmoati the canal. The remainder of the
sacral canal is filled with adipose tissue, whiglsubject to an age-related decrease in
its density. This change may be responsible fortthmsition from the predictable
spread of local anaesthetics administered for daaaesthesia in children to the

limited and unpredictable segmental spread seadutts.

Postenior Superior

Wac Spwe Sacrum

\ N Sacral Corny
\ \ ]
NS iRl L ' Sacral Matus

The sacral foramina afford anatomical passages pbanit the spread of
injected solutions, such as local anaesthetics adjdvants. The posterior sacral
foramina are essentially sealed by the multifidod &acro spinalis muscles, but the
anterior foramina are unobstructed by muscles gaanlents, permitting ready egress
of solutions through them. The sacral curvaturaegasubstantially. In a cadaver
study, looking at the anatomy of caudal epiduralcsp the sacral cornua were not
palpable bilaterally in 14.3% and palpable unilallgrin 24.5% of specimens. The
level of maximum curvature of the sacrum was ati$3%9.4% of cases. This

variability tends to be more severe in males tingiemales.
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In paediatric inguinal surgeries, caudal epidudakcks have been shown to
provide postoperative analgesia comparable in durato ultrasound-guided

ilioinguinal and iliohypogastric blocks with dexnmetdmidine as an additive without

significant adverse effecté.

-:lll . \@f J == J

Positioning an
anesthetized child for caudal block
and palpation for the sacral hiatus. An
assistant gently helps flex the spine.

-L'--- %—Dumr SHC

Caudal block. Note the sacrococcygeal s fh
ligamenu s penetrated with the needle almost at 90° and then K ) 1;' o
must be angled down and advanced to enter the sacral hiatus. ' -
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PROSEAL LMA:
The ProSeal (PLMA) was introduced by Dr. ArchieiBrim 2000%°. PLMA is

a safe and effective alternative to ET for paettiadirway management, with fewer
complications. It is less irritating to the airwagmpared to traditional methods like
endotracheal intubation with less laryngeal stimoig leading to fewer postoperative
complications, such as coughing and sore throae iflcidence of aspiration or
regurgitation during induction, the intraoperatiperiod, or after the airway device
was removed has proven to be lesser. Due to redomembsal pressure and less
stimulation to the pharyngeal mucosa, as well de@ease in postoperative nausea
and vomiting (PONV), its use is a success in manpgaediatric airway be it shorter

or longer duration surgerié$
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ProSeal LMA has a gastric drainage tube, placeztdhto the main airway
tube. The gastric drainage tube forms a channekfgurgitated gastric conterfand
prevents gastric insufflation and pulmonary asfrat? A gastric tube can be placed
through a drain tube and can detect the malposittoof PLMA. The paediatric
PLMA lacks the dorsal cuff. The paediatric ProSeal LMA available sizes aré.1,

2 and 2.5%. Considering its success rates, hemodynamic #yabdnd fewer

perioperative complications, it was the choiceiofay device in this study.

Laryngeal Mask Size | Patient Weight Max Cuff Volume
(kg) (mL)

1 <5 ' 4

1.5 5-10 .

2 10-20 ‘ 10

2.5 20-30 |14

3 30-50 ‘ 20

4 50-70 . 30

5 70-100 ' 40
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REVIEW OF LITERATURE
“Aouad MT et al.”, in their study on emergence atidn summarised that it is a
common and distressing occurrence in paediatridemst following general
anaesthesia. The study highlights that youngedcparticularly those under the age
of 5, have a higher chance for developing EA.Idbadentifies factors such as the
‘type of surgery (e.g., ear, nose, and throat ptoces)’, the use of certain anaesthetic
agents (like sevoflurane), and rapid emergence feoraesthesia as contributing
factors to EA. Pharmacological interventions, idahg the use of sedatives like
clonidine and dexmedetomidine, are proven to redheeoccurrence of EA. . Non-
pharmacological approaches, such as providing asafé and silent recovery
environment, were also recommended as preventiesunes. The article focusses on
the importance of identifying high-risk patientdaapplying appropriate strategies to
manage and prevent EA. Further research is neexledfine these strategies and
improve patient caré’.

The study conducted by “Welborn et al. (1996)"mpares the emergence
and recovery profiles of three anaesthetic agerssveflurane, desflurane, and
halothane’—in paediatric ambulatory patients. Ty kesults were tha&evoflurane
and desflurane were found to provide faster ememémes compared to halothane,
meaning children woke up more quickly from anaesthewith these agents.
Recovery times were also shorter for sevoflurang @esflurane. This included the
time to attain an ‘Aldrete score’ of 9 (a score dig® assess recovery after
anaesthesia) and discharge readiness. Sevoflurade dasflurane showed less
postoperative agitation compared to halothane, hwhiould lead to a more
comfortable recovery for children. The study codeld that both sevoflurane and

desflurane provide faster emergence and recovenpared to halothane, with less
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postoperative agitation, making them more favowalchoices for paediatric
ambulatory anaesthesia

In a study that provides an in-depth review of tlearmacokinetics of
sevoflurane, a commonly used inhalational anadsthesights on how sevoflurane is
absorbed, distributed, metabolized, and eliminatedhe body is explained. It is
rapidly absorbed into the bloodstream after inlh@ahatwith high solubility in the
blood. It quickly reaches the brain and other #ssueading to fast induction of
anaesthesia . It is minimally metabolized in thverdi Only a small percentage (around
2-5%) undergoes biotransformation, mainly to inoiga fluoride and other
metabolites. Primarily eliminated through the luragsunchanged gas, its relatively
low hepatic metabolism and fast elimination ratatabute to a rapid recovery from
anaesthesia. The drug has a short elimination lif@lfwhich supports its quick
recovery profile compared to other anaestheticse TWdrticle concludes that
sevoflurane has favourable pharmacokinetic proggrtncluding rapid induction and
emergence, minimal metabolism, and efficient elation, which make it an ideal
choice for general anaesthesia, especially in aainyl and paediatric settings

“Lerman et al. (1996)" evaluated the usage of ‘Sewane’ in paediatric
subjects posted for day case surgery, comparingtlit halothane. Results showed
that sevoflurane was found to provide faster andather induction of anaesthesia in
children compared to halothane. It led to a quidleeovery time post-surgery, with
children awakening faster and experiencing fewee sffects such as nausea or
vomiting. The safety profile of both sevofluraneddralothane was comparable , with
no evident adverse effects reported during theystOderall, the study suggests that

sevoflurane can be a favourable anaesthetic agenise in paediatric ambulatory
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surgery due to its quick induction, smooth recoyenyd safe profile compared to
halothané.

“Picard et al. (2000”) compared the recovery quaiit paediatric patients
following anaesthesia with sevoflurane and propofdle study evaluated how well
children recovered after anaesthesia with eitheofagane or propofol, focusing on
factors like emergence time, post-operative behayiand complications. Children
who received sevoflurane exhibited quicker emergefiom anaesthesia and
experienced fewer postoperative side effects, sschgitation or nausea. Propofol,
while also effective, was associated with longecowery times and a higher
occurrence of side effects like nausea and vomitogpared to sevoflurane. It
concluded that sevoflurane offers better recovemglity in children undergoing
surgery compared to propofol, making it a prefezaibloice for paediatric anaesthesia
35.

“Dahmani et al. (2010)", in their study of variodgerature examined
pharmacological interventions to decrease incideficemergence agitation (EA)’ in
children induced by ‘sevoflurane’ and ‘desflurame@aesthesia. The study focuses on
the common post-anaesthesia complication of emeegagitation, where children
may experience confusion, restlessness, and aggrdsshaviour as they wake up
from anaesthesia. The authors analyse various dusgd to prevent emergence
agitation in younger individuals going for surgemnder either sevoflurane or
desflurane. The meta-analysis examines the effgotiss of several pharmacological
agents, including ‘clonidine, fentanyl, midazolamd&xmedetomidine’, in lowering
the incidence of ‘emergence agitation’. The findingdicate that certain drugs, such
as ‘clonidine’ and ‘dexmedetomidine’, were potemtdecreasing the occurrence of

‘emergence agitation’ following ‘sevoflurane’ andedflurane anaesthesia. To
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summarize, the study suggests that pharmacologicatiegies, especially the use of
specific agents like ‘dexmedetomidine’ and ‘clonigli can significantly reduce the
risk of ‘emergence agitation’ in children undergpisurgery with sevoflurane or
desflurane®.

A meta-analysis by “Amorim et al.” including RCTisat included paediatric
patients undergoing elective procedures under géreraesthesia with sevoflurane
found that dexmedetomidine helped to reduce thelemce of sevoflurane-induced
ED compared to placeld.

Another comprehensive review threw light upon tpbarmacokinetics and
pharmacodynamics of dexmedetomidine’, used primdoit sedation and analgesia.
The article discusses how dexmedetomidine is abgoudistributed, metabolized, and
eliminated in the body. It has a quick onset ofaacand a short half-life, making it
well-suited for short-term sedation. The drug ugdes extensive hepatic metabolism
through the ‘cytochrome P450 system’ and is eedremainly through urine.
Dexmedetomidine's primary action is through d&-adrenergic receptor agonism,
which leads to sedation, analgesia, and sympatisolyse article outlines its dose-
dependent effects on sedation, analgesia, andréserpation of respiratory function
compared to other sedatives. The pharmacodynarojgepies of dexmedetomidine
make it a useful sedative in ‘intensive care uii@®U)’, during surgery, and for
sedation involving procedures. The drug providesedative effect that is distinct
from other sedatives like benzodiazepines or papefith the added benefit of less
respiratory depression. While generally well-toleda the article mentions that
dexmedetomidine can cause hypotension, bradycandig,rarely, arrhythmias. These

effects are usually dose-dependent and transid&etrdview highlights its use in both
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adult and paediatric patients, including its role post-operative recovery, as a
supplement to general anaesthesia, and for long4edation in ICU settings.

The article by “Tobias (2007)” reviews differenies of dexmedetomidine in
paediatric population, focusing on its role in batitical care and anaesthesiology.
The author emphasizes the benefits of dexmedetomidi the “paediatric intensive
care unit (PICU)", where it is shown to be used $adation in “Mechanically
ventilated children”, minimizing the need for contienal sedatives like
benzodiazepines. ‘Dexmedetomidine’ helps reduceottmirrence of agitation and
delirium often seen with other sedatives. In arsesblogy, ‘dexmedetomidine’ is
discussed as an adjunct to general anaesthesiadipg sedation and reducing the
requirement for other anaesthetics. It is partitylaeneficial in maintaining stable
haemodynamic during surgery, as it causes minin@biavascular instability
compared to other sedative agents. The articldigigh that while dexmedetomidine
is generally well-tolerated in children, it may sauwside effects like bradycardia and
hypotension, which are usually dose-dependent ewersible. Careful monitoring is
required to manage these effects, particularlyritically ill or unstable patients. The
study notes the growing body of evidence advocatiog the application of
dexmedetomidine across different paediatric settimgluding preoperative sedation,
intraoperative adjuncts, and postoperative recoMéiig also used for managing pain
and anxiety in children without significant respiny depressior®.

Multiple studies administered dexmedetomidine masally. It is
recommended to administer dexmedetomidine intrdiyasas a preoperative
anxiolytic because it is non-invasive, facilitafgrental separation, helps reduce the
anxiety of paediatric patients in the operatingmaoand ensures a smooth induction of

inhalation anaesthesia
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Comparison of the effectiveness of “intranasal destetomidine” and “oral
midazolam” as premedication agents in ‘paediatatignts posted for surgery’ was
done by “Kumar L et al.” The objective of the studyas to evaluate and
comparatively assess the ‘sedative, anxiolytic, laemodynamic effects of intranasal
dexmedetomidine with oral midazolam’ as premedicatin children. The study
involved randomly assigning paediatric patients receive either “intranasal
dexmedetomidine (1 pg/kg) or oral midazolam (0.5/kgy before surgery. The
researchers assessed the onset of sedation, thity quiasedation, the anxiolytic
effect, and the side effects of both drugs. Reslltsved intranasal dexmedetomidine
provided faster onset and more profound sedatiompeaped to oral midazolam. It also
demonstrated better ‘anxiolytic’ effect. ‘Dexmedeidine’ was associated with
stable haemodynamics, with fewer instances of tzafuya or hypertension compared
to midazolam, which sometimes caused slight chamgémart rate(HR)' and “blood
pressure”. Both agents were well accepted, withimmah side effects. However,
‘dexmedetomidine’ had fewer occurrences of paraziixieactions, such as agitation,
which were seen more frequently with ‘midazolamheTstudy deciphered that
intranasal ‘dexmedetomidine’ is a more effectived asafer option than oral
midazolam for paediatric premedication. It providester sedation and anxiolysis
with fewer side effects, particularly in terms ofrhodynamic stability and
paradoxical reactions. In summary, the article sugp the administration of
“intranasal dexmedetomidine” as a superior altéveato “oral midazolam” for
preoperative sedation in children, offering fasteset, better sedation quality, and

minimal side effecté’.
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“Prabhu MK and Mehandale SG”, in their study, famt on evaluating and
comparing the effectiveness of “oral dexmedetonatiand “oral midazolam” as
premedication to prevent “emergence agitation (E#jér “sevoflurane anaesthesia”
in children. Their study aimed to compare the effeness of two sedative drugs,
‘dexmedetomidine’ and ‘midazolam’, in reducing tlecurrence of emergence
agitation following sevoflurane anaesthesia in peed patients. The research
included paediatric patients undergoing electivgasues who were given either oral
‘dexmedetomidine’ or ‘oral midazolam’ as pre-metiea. The incidence of
‘emergence agitation’ was then observed and redorddne study found that
‘dexmedetomidine’ was more advantageous than ‘nold&az in preventing
‘emergence agitation’. Patients who received ‘ded@temidine’ exhibited a lesser
incidence of EA, a smoother recovery profile, aedsl post-operative restlessness
compared to those given ‘midazolam’. The authormec@o a conclusion that ‘oral
dexmedetomidine’ is a better choice than ‘oral readam’ as a pre-medication for
preventing “emergence agitation in paediatric pdésieundergoing sevoflurane
anaesthesia”. This study highlights the importanake selecting appropriate
premedication in paediatric anaesthesia to enhaecevery and reduce post-
operative agitation, which is common among childse&king up from anaesthesta

In a study where the effects of a singular dos&etxmedetomidine’, given
intravenously, on ‘postop agitation’ and extubatigumality in children posted for
adenotonsillectomy were studied & the findings eded that ‘dexmedetomidine’
significantly decreased the incidence of ‘emergeagi¢ation’ in the recovery room
and provided smoother extubation, meaning thatestdbjhad less difficulty waking
up from anaesthesia. This improvement was assdciatth better post-operative

recovery outcomes. The authors concluded that@esoiose of dexmedetomidine is
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effective in reducing agitation and promoting snmoagéxtubation in children
undergoing adenotonsillectomy, thus improving theerall anaesthetic recovery
experience. They agreed that the drug particulagyped in reducing agitation and
facilitating easier extubation after surg&ry

A study by “Huang et al.” compared the infusionpobpofol (2 mg/kg/h) with
dexmedetomidine (0.5 pg/kg/h) and found that dexetwdidine was more effective
than propofol in reducing the incidence of emergethelirium (ED). A meta-analysis
examining various dosages and administration metlibdth bolus and infusion) of
dexmedetomidine revealed its significant effecte@nin lowering the occurrence of
ED. The optimal dose of dexmedetomidine was detethito be 0.30 pg/kg (95%
confidence interval: 0.21-1 pg/kg). The combinesults from this meta-analysis
demonstrated that dexmedetomidine was more eftedfan both placebo and
midazolam in preventing EF5.

Dexmedetomidine administered intravenously (whe#sea bolus, continuous
infusion, or both) has been shown to reduce emeggangitation (EA) following the
use of volatile anaesthetics. Infusions of dexmaudétine seem to be more effective
than narcoticé*.

A prospective, randomized trial found that dexnteoédine (2 pg/kg
intravenous bolus followed by 0.7 pg/kg/h infusievgs more effective than a single
dose of fentanyl (1 pg/kg intravenous) in reducid in children with obstructive
sleep apnoea undergoing tonsillectomy or adenmdect with sevoflurane
anaesthesi&.

In a study by “Sharma K et al.”, an intravenousugién of dexmedetomidine
(1 pa/kg) was administered over ten minutes poaartaesthesia induction to prevent

emergence delirium (ED). The PAED score demonstratesignificantly reduced
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incidence of ED (P < 0.001). Intraoperative dexntieahédine has also been used as a
preventive measure in two recent studfes

In a similar study by Shi M et al., 0.5 pg/kg oéxdhedetomidine was
administered intravenously over ten minutes afitereathesia induction, resulting in a
significantly lower incidence of ED compared to g&ine control (31.1% vs 53.3%;
P =0.033)".

In another study by “Li H et al.”, a continuousradenous infusion of 0.2
png/kg/hour was administered after anaesthesia tirmfuand continued until the end
of surgery. This approach significantly reduced itit@dence of emergence delirium
(ED), as measured by the OPS (15.0% vs 82.5%; 04’2,

The results of a study by “Jeongmin Kim et al.’ggest that continuous
intraoperative infusion of low-dose dexmedetomid{fe2 pg/kg/h) can effectively
reduce the incidence of emergence agitation (EA)Viing desflurane anesthesia in
pediatric patients undergoing strabismus surgeddi#fonally, the use of low-dose
dexmedetomidine was found to decrease postoperag@ve without causing any
hemodynamic instability or delaying emergefce

In paediatrics, nausea and vomiting are major cause postoperative
discomfort. PONV tends to be more common in genaraesthesia than in spinal
anaesthesia. Moreover, PONV in paediatric anadstlieassociated with other risk
factors, including surgery lasting >30 min, ag# years, previous PONV, positive
family history and strabismus surgery . In addition can lead to electrolyte
imbalance and extend the patient’s stay in theuwagoroom. Several studies have
recently focused on the effect of dexmedetomidineP@NYV, finding that it has an

antiemetic effect and may reduce PONV incidefice
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In a study comparing the “ProSeal Laryngeal MasikwvAy (PLMA)” with
traditional Endotracheal Intubation (ET) for airmaanagement in paediatric patients
undergoing elective surgery under general anagathesety children (aged 2-10)
were randomly assigned to either the PLMA (GroupoPEndotracheal Intubation
(Group E) group. The study assessed success tatespdynamic stability, and
perioperative complications. The results indicateat PLMA is a safe and effective
alternative to ET for paediatric airway managementh fewer complications. The
study highlighted that supraglottic airway devicesich as the PLMA, are less
irritating to the airway compared to traditional thiads like endotracheal intubation.
This leads to reduced laryngeal stimulation andefepostoperative complications,
including coughing and sore throat. Importantlygréhwere no instances of aspiration
or regurgitation during induction, intraoperativeogedures, or after device removal
in either group. The reduced incidence of couglang sore throat in the PLMA
group was likely due to lower mucosal pressurelassl stimulation of the pharyngeal
mucosa, contributing to a decrease in postoperatiusea and vomiting (PONW

In another comparative study, both the” ProSealyhgeal Mask Airway
(PLMA) and Endotracheal Intubation (ET)” demonstththigh success rates in
airway management, with first-attempt success rate95.56% for PLMA and
97.78% for ET. However, the PLMA group experiencitver postoperative
complications, such as coughing, sore throat, amditing, which was likely due to
reduced mucosal pressure and less irritation optia@yngeal mucosa. There were no
instances of aspiration or regurgitation during emtlaesia induction, the
intraoperative period, or after the removal of REMA’ in either group. PLMA also
caused less laryngeal stimulation, making it a lesasive and safer option with a

lower risk of postoperative complications compai@&T tube™.
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Postoperative pain is considered a significantrdmuning factor to ED, which
is also associated with anaesthetic agents sudewasdlurane since many patients
experience emergence agitation during recovery,icking ED .

In the study comparing “three equal groups of patedi patients receiving
either nalbuphine 0.1 mg/kg IV (Group N), dexmeddthine 0.5 pg/kg IV (Group
D), or saline solution (Group C) 10 minutes befthre end of surgery”, all children
had been administered caudal block for pain manager®espite this, the “incidence
of emergence agitation (EA)” in the placebo gro@roup C) continued to be
relatively higher at 40%. This suggests that simpigviding pain relief through
regional anaesthesia, such as a caudal block} suffccient on its own to prevent EA
after sevoflurane anaesthesia in paediatric patieAtditional interventions, like
“dexmedetomidine / nalbuphine “, may be necessaryaddress other factors

contributing to EA®,
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MATERIALS AND METHODS

Source of Data:

Study subjects aged two to ten years, belongintA8A grades | and II’,
‘undergoing lower abdominal surgeries under genarasthesia along with caudal
epidural anaesthesia’ at ‘KLE’s Dr. Prabhakar Kbiespital and Medical Research
Centre, Nehru Nagar, Belagavi — 590010’

“Study Design”: one year randomized controlled trial
“Study Period”: * One year’

Sample Size:

Sample size at 95% CI, 80% power

“n=(Z1-0/2 — Z1§) (plgl+p292) “

(p1-p2)
n= 25
Though the minimum sample size obtained from thenfda is 25, for the
purpose of better and precise resudtsample size of 3Will be taken in each group

in this study.

where pl=48%, p2=14% q1=52%, 2=86%

p in the above formula stands for the prevalenceinoiependent variable of
emergence agitation.

Z1-0/2 is linked with the level of significance and Bls linked with the power of
the test. For 5% level of the significance &2?-= 1.96 and ZB = 0.84 for 80%

power of the test.
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Sampling technique:
A one-year randomized control trial. Randomizatwill be achieved by

computer generated randomization charts.

Inclusion Criteria:

* ASA physical status | and II.

* Age between 2 to 10 years.

« Patients undergoing lower abdominal surgeries

» Surgery time less than or equal to 2 hours.

Exclusion Criteria:

* Risk of aspiration

» Predicted difficult airway

« Patients with Upper respiratory tract infections

» Congenital malformations involving respiratory trac

» History of epilepsy

« Patients with cardiac, renal or liver diseases

« Patients with allergy to the study drug or locahesthetic

» Cervical spine disease

* Ondigoxin use
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MEHODOLOGY:

This prospective double blinded randomized triakstarted after obtaining
clearance from ethical committee of the instituti®udy was also registered under
Clinical Trials registry of India (CTRI1/2024/04/0485).

The study included paediatric patients aged 2Qoydars of either gender,
with ASA physical status | or I, undergoing eleetiiower abdominal surgeries with
an operation time of 2 hours or less. Exclusioteda involved patients with risks of
aspiration, known difficult airways, respiratoryféstions, congenital respiratory tract
malformations, epilepsy, or preexisting cardiacateor liver diseases. Additionally,
children with allergies to the study drugs, cervispine disease, bleeding or
coagulation disorders, allergy to local anaestbetitose receiving digoxin and most
importantly those who were preoperatively agitateete excluded from the trial.
Written informed consent was obtained from at |least parent or guardian for all
participants.

The day before surgery, each patient underwentaadatd pre-operative
evaluation in accordance with the hospital protoPaltients are kept nil-per-oral for 6
hours for solids, 4 hours for semisolids, and 2rhdaor clear fluids.

In the preoperative room, a 22-gauge/ 20-guag@lperal venous access was
established (as per age of the child and convee)eared the child was premedicated
with Inj. Glycopyrrolate ( 0.005 mg/kg) IV followedly Inj. Ketamine ( 1mg/kg) IV.

On shifting to the operating room, children weratamuously monitored using
pulse oximetry, non-invasive blood pressure, et®etrdiogram, capnography,
temperature probes, and inspiratory and expiragasy concentrations throughout the
surgery.All patients received a standardized anaesthetbnique beginning with

100% oxygen at 6 L/min . General anaesthesia wagad with sevoflurane. Once a
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Ramsay sedation score of 5 or 6 was achieved,npgitveere premedicated with Inj.
Fentanyl (1-2 mcg/kg 1V), followed by induction Wwitnj. Ketamine (1 mg/kg V).

A dose of 1-2 mg/kg of intravenous succinylcholmas administered. After
adequate anaesthesia and muscle relaxation werevedha properly sized Proseal
laryngeal mask airway (PLMA), apt for the child'geaand weight, was lubricated
with water-soluble jelly and inserted post suffitigaw relaxation. Proper placement
of PLMA was confirmed with adequate bilateral chestvements on ventilation,
bilateral air entry on auscultation and a squampset canpnogram on the monitor.
Patient was maintained on inhalational oxygenpouogroxide and Sevoflurane at 2%
dial concentration.

As maintenance with inhalational Sevoflurane cargoh patients were put in
lateral position and 1.0 ml/kg of 0.25% bupivacaives administered into the caudal
epidural space using a 22-gauge needle in all dnlcfter negative aspiration for
blood and CSF. After successful administrationhef drug, patients were returned to
supine position. Adequate caudal block was idexttitoy a lack of increase in mean
arterial pressure (MAP) and heart rate exceeding Hbove the pre-incisional
baseline at the start of surgery. No propofol acatics were administered during the
procedure.

Throughout the surgery, child was ventilated viased circle system.
Adequate lung ventilation was controlled and mangd using Pressure support
ventilation. The end tidal carbon dioxide tensiomswmaintained within 32-38
mmHg. Fluid administration was strictly as per ktdy Segar Formula, the 4-2-1

rule.
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Haemodynamic parameters were monitored throughdutmins before the
end of surgeryGroup D 0.3 received 0.3 mcg/ kg of Dexmedetomidine IV and
Group D 0.5 received 0.5 mcg/kg of Dexmedetomidine IV, slowdg an infusion
over 10 minutes.

At the end of the surgery, Proseal LMA was remoued deep plane of
anaesthesia. 100% oxygen was continued after seso# was discontinued. Once
the patient demonstrated a regular respiratoryepathe or she was shifted to post
operative recovery in the left lateral position.

Haemodynamic parameters such as blood pressuné,rate, respiratory rate,
oxygen saturation and end tidal CO2 were monitaretiassessed- at the time of drug
administration, after removal of LMA, and every rhihutes in the first hour followed
by every half hourly for the next 24 hours.

After shifting to PACU, incidence and severity of emegeagitation (EA)
was assessed using the Paediatric Anaesthesia &merdelirium (PAED) scale,
Watcha scale and Cravero scale (Table A,B antf, @)l of which included
psychomotor components describing the child's bebavin the recovery room.
Scores and haemodynamic parameters such as MAP,RRRand blood oxygen
saturation were recorded at 10, 20, 30, 40, 50 éhdninutes post-operatively.
Patients with a PAED score ofl2 were classified as having emergence delirium
(ED), with severe ED defined as a score>th6. Assessment of pain was also done

using Visual analogue scale and Faces Pain scale.
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Table A: PAED Score

The child makes eye contact with the caregiver/parent
The child's actions are purposeful

The child is aware of his/her surrounding

The child is restless

The child is inconsolable

Total score

co s s
- W ww
R NN
W W=
A OOCO

Table B: Watcha Scale

Behaviour Score

Asleep

Calm

Crying, but can be consoled
Crying, but cannot be consoled
Agitated and thrashing around

W -0

Table C: Cravero Scale

Behaviour Score

Obtunded with no response to stimulation

Asleep but responsive to movement or stimulation
Awake and responsive

Crying (for >3 min)

Thrashing behaviour that requires restraint

L S O

Rescue medication used in a situation of PAEDSesobr>/= 15 , or a pain score of

more than 4 was Inj. Fentanyl at 1 mcg/kg body Weig
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STATITICAL ANALYSIS:

METHODS:

Data is analysed using statistical software R werst.4.1. and Microsoft
Excel. Categorical variables given in the form oéguency tables. Continuous
variables given in Mean + SD / Median (Min, Max)yrfa Chi square test is used to
check the association of categorical variables.nidity of variable is checked by
Shapiro Wilk test and QQ plot. If data follows naindistribution, parametric tests
will be used. Otherwise, non-parametric tests ba@lused. Two sample t test is used
to compare mean of variables over groups. Mann NekitJ test is used to compare
the distribution of variables over groups. Friedntast is used to compare the
distribution of variables over time. P-value le$mrt or equal to 0.05 indicates

statistical significance.
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RESULTS
The data consists of measurements from sixty stghjevenly divided into
“two groups: Group D 0.3 and Group D 0.5, withrthisubjects in each group. The

following table gives the comparison of demograpladables over groups.

“Table 1. Comparison of demographic variables ovegroups”

Variables Subcategory Group D 0.3 Group D 0.5 p-vake

Mean = SD 15.97 £ 8.8 15.97 £ 8.8
Age (years) 1
Median (Min, Max) | 16.15 (1.3, 30.4)| 16.15 (1.3, 30.4)

Female 8 (26.67%) 8 (26.67%)
Gender 1¢
Male 22 (73.33%) 22 (73.33%)

“Abbreviation: t — Two sample t test, C — Chi squidest”

The mean age of participants in both groups wattickd at 15.97 + 8.8 years,
with a median age of 16.15 years (range: 1.3 td $6ars). From two-sample t-test, it
is observed that there is no statistically sigatfic difference in age between the
groups. Regarding gender distribution, both grobpsl the same proportion of
females (26.67%) and males (73.33%). “From Chi-sgjtest, it is observed that there
is no significant difference in gender distributioetween the two groups”.

“The following table gives the comparison of PAEB&ore, WATCHA Scale

and CRAVERO Scale over time and group.
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Table 2: Comparison of PAEDS Score, WATCHA Scalé @RAVERO Scale over
time and group.

, Time Group D
Variables points Sub Category Group D 0.3 05 p-value
Mean + SD 11.23 +2.03 10.6 +1.61
10 mins 0.2128W
Median (Min, Max) | 11 (6, 14) 10 (6, 14)
10.27 +
M +SD
soming | e ES 1073+1.74 | 1.44 0,276
Median (Min, M
edian (Min, Max) | 1} 6 13 10 (6, 13)
Mean + SD 10.53 +1.72 10+1.34 w
30 mins 0.233
PAEDS Score Median (Min, Max) | 10 (6, 13) 10 (6, 13)
Mean + SD 9.93+1.55 95+1.25
40 mins 0.244 MV
Median (Min, Max) | 10 (6, 12) 9 (6, 12)
Mean + SD 96+1.4 9.17£1.23
50 mins 0.4818"W
Median (Min, Max) | 9 (7, 12) 9 (6, 12)
Mean £ SD 947 1.7 8.93+1.28
60 mins 0.2510"W
Median (Min, Max) | 9 (6, 12) 9 (6, 12)
p-value <0.00f* < 0.001* -
Mean £ SD 1.5+£1.07 1.03£0.93
10 mins 0.091¢W
Median (Min, Max) | 1 (0, 3) 1 (0, 3)
Mean + SD 1.43+1.07 0.97 £0.89
20 mins 0.091W
Median (Min, Max) | 1 (0, 3) 1 (0, 3)
Mean + SD 1.2+0.76 0.93+0.74
30 mins 0.1683"W
WATCHA Median (Min, Max) 1 (0, 2) 1 (0, 2)
Scale Mean + SD 1.17 £0.75 0.97 +0.67
40 mins 0.262%'W
Median (Min, Max) | 1 (0, 2) 1(0, 2)
Mean + SD 0.97 £0.76 0.8+0.61
50 mins 0.3940W
Median (Min, Max) | 1 (0, 2) 1(0, 2)
Mean + SD 0.83 +0.46 0.8+0.48
60 mins 0.776MW
Median (Min, Max) | 1 (0, 2) 1(0, 2)
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p-value < 0.00f* 0.2446 -
Mean + SD 293+0.94 2.63+0.85
10 mins 0.201¢W
Median (Min, Max) | 3 (1, 4) 2(1,4)
Mean + SD 2.5+0.86 2.53+0.73
20 mins 0.4743W
Median (Min, Max) | 2 (2, 4) 2(1,4)
Mean + SD 2.77 £0.82 2.43+0.63
30 mins 0.1078"W
CRAVERO Median (Min, Max) 3 (2, 4) 2 (2, 4)
Scale Mean + SD 2.7+0.84 2.4+0.62
40 mins 0.171/W
Median (Min, Max) | 2 (2, 4) 2(2,4)
Mean + SD 2.8+0.81 2.5+0.63
50 mins 0.150MW
Median (Min, Max) | 3 (2, 4) 2(2,4)
Mean + SD 2605 25+051
60 mins 0.440MW
Median (Min, Max) | 3 (2, 3) 25(2,3)
p-value 0.0042* 0.4438 -

Abbreviation: MW — Mann Whitney U test, F — Friedmtast, * indicates statistical
significance.

For the PAEDS Score, both groups showed a gradigakdse over time, with
Group D 0.3 having slightly higher mean scores tBaoup D 0.5 at all-time points.
However, the Mann-Whitney U test showed no stafidlif significant differences
between the groups at any time point (p-value $)0.0he Friedman test revealed a
statistically significant reduction in scores otiene for both Group D 0.3 and Group
D 0.5 (p-value < 0.001 for both groups).

For the WATCHA Scale, the mean scores were slightiner in Group D 0.3
compared to Group D 0.5 across all time points.|8Vino significant differences were
observed between the groups at any time point lgeva 0.05), a significant
reduction in scores over time was noted for Group®(p-value < 0.001), but not for

Group D 0.5,
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For the CRAVERO Scale, Group D 0.3 consistentlysabmarginally higher
mean scores compared to Group D 0.5 across alnbsim& points, with no
significant differences between the groups (p-vatue.05). The Friedman test
indicated a significant change in scores over fioné&sroup D 0.3 (p-value = 0.0042),
but not for Group D 0.5.

Overall, while “Group D 0.3 demonstrated significaaductions over time in

all three scales, no significant differences weoseoved between the two groups at

individual time points for any variable”.

Group

Group D 0.3
& GroupD 0.5

PAEDS Score

10 mins 20 mins 30 mins 40 mins 50 mins 60 mins
Time points

‘Figure 1: Mean plot of PAEDS score over time and igpup’
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Time points
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“Figure 2: Mean plot of WATCHA Scale over time andgroup”.
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Figure 3: Mean plot of CRAVERO Scale over time andjroup.
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“The following table gives the comparison of MAPRKiNd RR over time and group.

Table 3: Comparison of MAP, HR and RR over time andyroup.

Variables Time points | Sub Category Group D 0.3 Group D 0.5 p-value
Mean + SD 72.13+6.42 |70.93+6.38
At drug 0.4706
Median (Min, Max)| 72 (60, 84) 71 (60, 84)
Mean + SD 72.2+£6.82 70.6 + 6.55
LMA out 0.3578
Median (Min, Max)| 73 (58, 86) 71 (58, 86)
Mean + SD 70.6 £5.65 69.6 +5.88
10 mins 0.504%
Median (Min, Max)| 70 (58, 80) 69 (58, 80)
Mean + SD 69.33+5.68 |68.77 £6.02
20 mins 0.5690W
Mean arterial Median (Min, Max)| 68 (56, 80) 68 (56, 80)
pressure Mean + SD 68.27 +5.88 |67.6+5.81
30 mins 0.6603
Median (Min, Max)| 68 (56, 80) 68 (56, 80)
Mean + SD 67.07+£4.95 |66.13+5.09
40 mins 0.4743
Median (Min, Max)| 66 (58, 78) 66 (58, 78)
Mean + SD 67.57+4.71 |66.63+4.79
50 mins 0.4497
Median (Min, Max)| 68 (60, 79) 67 (60, 79)
Mean = SD 66.83+£4.02 |65.7+4.28
60 mins 0.2945%
Median (Min, Max)| 68 (60, 76) 65 (60, 76)
p-value <0.00f* < 0.00f* -
Mean = SD 105.33 £ 22.54| 106.03 + 24.19
At drug 0.8996"V
Median (Min, Max)| 96.5 (66, 153) | 101.5 (66, 153)
Mean + SD 102.23 + 16.54| 102.8 + 17.86
LMA out 0.8990
Median (Min, Max)| 98 (65, 139) 98 (65, 139)
Heart rate
Mean + SD 104.7 +15.7 |103.8+17.19
10 mins 0.8330
Median (Min, Max)| 104 (68, 145) | 102 (68, 145)
Mean = SD 102.53 £14.77| 102.4 £ 15.71
20 mins 0.9731

Median (Min, Max)

102 (65, 138)

100 (65, 138)
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Mean = SD 102.73 £14.27| 101.13 + 15.16
30 mins 0.593MW
Median (Min, Max)| 108 (60, 126) | 100 (60, 126)
Mean = SD 101 + 13.55 99.6 +13.78
40 mins 0.6508"W
Median (Min, Max)| 105.5 (64, 128)| 99 (64, 128)
Mean = SD 97.2 +11.46 97 +12.41
50 mins 0.686MW
Median (Min, Max)| 100 (66, 124) | 97 (66, 124)
Mean = SD 90.10 + 7.88
60 mins 89.93+8.36 | g 515MW
Median (Min, Max)| 89.50 (64, 107)| 88.50 (64, 108)
p-value < 0.00f* < 0.00f* -
Mean = SD 22.83 +4.46 22.77+4.3
At drug 0.8148W
Median (Min, Max)| 22 (14, 34) 22 (14, 34)
Mean + SD 22.13+2.89 21.57 +3.37
LMA out 0.5543W
Median (Min, Max)| 22 (16, 29) 22 (16, 29)
Mean + SD 24.27 +4.13 23.07 +3.92
10 mins 0.219MW
Median (Min, Max)| 24 (18, 32) 22 (18, 32)
Mean = SD 2423 +4.3 22.87 +3.95
20 mins _ _ 0.2050
Respiratory Median (Min, Max)| 23 (16, 34) 22 (16, 34)
rate Mean + SD 2447 +4.26 |23.03+3.65
30 mins 0.193W
Median (Min, Max)| 24 (15, 30) 24 (15, 30)
Mean = SD 24.2 +5.37 22.37 +4.25
40 mins 0.215¢'W
Median (Min, Max)| 24 (14, 32) 22 (14, 32)
Mean + SD 23.2+3.83 21.9+3.59
50 mins 0.209%W
Median (Min, Max)| 23 (16, 28) 22 (16, 28)
Mean + SD 22.73+2.98 21.73+3.13
60 mins 0.257&'"W
Median (Min, Max)| 22 (16, 27) 22 (16, 27)
p-value < 0.00f* < 0.00f* -

Abbreviation: t — Two sample t test, MW — Mann WéyitU test, F — Friedman’s test,
* indicates statistical significance.
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For MAP, both groups showed a gradual decline otmere, with no
statistically significant differences between threups at any time point (p-value >
0.05). However, the Friedman test showed a sigmticeduction in MAP over time
for both groups (p-value < 0.001).

For HR, both groups exhibited a decreasing trendr avme, with no
significant differences between the groups at ame tpoints (p-value > 0.05). The
Friedman test indicated a significant reductiorHiR over time for both groups (p-
value < 0.001).

For RR, both groups showed a similar pattern ofigah decline over time,
with no significant differences between the groapany time point (p-value > 0.05).
The Friedman test demonstrated a significant rémludh RR over time for both

groups (p-value < 0.001).
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Figure 4: Mean plot of mean arterial pressure ovetime and groups.
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Figure 5: Mean plot of heart rate over time and graips.
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Figure 6: Mean plot of respiratory rate over time and groups.
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Note: The FACES Pain Scale scores were consistentind SpO2 levels remained
at 100% across all time points and groups. Theeeftireir analysis over time and

between groups is not reported.

The following table gives the comparison of inciderof EA at different time points

over groups.

Table 4: Comparison of incidence of EA at differentime points over groups.

Time points Group D 0.3 Group D 0.5 p-value
10 mins 7 (23.33%) 2 (6.67%) 0.1464
20 mins 7 (23.33%) 2 (6.67%) 0.1464
30 mins 7 (23.33%) 2 (6.67%) 0.1464
40 mins 0 (0%) 0 (0%) Me
50 mins 0 (0%) 0 (0%) Me
60 mins 0 (0%) 0 (0%) MC

Abbreviation: MC — Chi square test with Monte Caslmulation.

Note: The incidence of emergence agitation (EA) is d=fias a PAEDS score > 12.
At 10, 20, and 30 minutes, EA was observed in 73@%) subjects in Group D 0.3
and 2 (6.67%) subjects in Group D 0.5. While EAideace was higher in Group D
0.3 at these time points, the difference between gloups was not statistically
significant (p-value = 0.1494). EA was completegsalved in both groups by 40

minutes and remained absent thereafter.
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The following table gives the comparison of inciderof EA at different time points
over groups.

Table 5: Comparison of incidence of EA at differgmte points over groups.

Bradycardia Group D 0.3 Group D 0.5 p-value
No 25 (83.33%) 24 (80%)
0.7386
Yes 5 (16.67%) 6 (20%)

Abbreviation: C — Chi square test”

“Bradycardia was observed in 5 (16.67%) subjectsGmoup D 0.3 and 6 (20%)
subjects in Group D 0.5. However, this differenaswnot statistically significant (p-
value = 0.7386). Majority of the subjects in bothogps did not experience

bradycardia, with 25 (83.33%) subjects in Group B @nd 24 (80%) subjects in
Group D 0.5.

Note: The incidence of bradycardia is defined as a haget (HR) decrease a30%

from baseline value”.
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DISCUSSION

Emergence agitation is a real challenge facing sthasiologists during
emergence and immediately after the operative geian PACU. ED usually is
short lived but, in the meantime, can lead to Bglfry, create an unpleasant
environment, require additional nursing staff, @aslelay in discharge time making
it a concern to both the medical team and pardtds.with an incidence of up to
80%, warrants management to avoid this unwelcareaesin the recovery room. A
variety of factors could play a role such as agepperative behaviour or anxiety,
inhalational and intravenous anaesthetic agentstil@environment on awakening,
type of surgery, parental absence on emergencedna@sthesia and p&in

One of the inevitable risk factors is the volatilaesthetic agents used. Due to
their low blood gas partition coefficient, inhatatal agents like sevoflurane and
desflurane are preferred over others for use irdipg& age group. Beneficial
characteristics such as rapid onset and recovenalap the main reason for EA in
these patients. “Welborn et al. (198@phvestigated and compared the emergence and
recovery times of three volatile anaesthetic agewssflurane, sevoflurane &
halothane—in paediatric subjects posted for ambojasurgery. The study’s results
were that sevoflurane and desflurane resultedstefamergence times compared to
halothane. Desflurane showed the quickest emerganes, followed by sevoflurane,
and halothane had the slowest. Recovery chardaterisvere similar between
sevoflurane and desflurane, with both agents emgbfaster return to baseline
function compared to halothane. Faster recovery e attributed as one of the
mechanisms of EA, implying that the agents withosvdr blood gas partition

coefficient are the ones resulting in higher inoice of EA.
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Sevoflurane's pharmacokinetics are similar in bothildren and adults.
Though both, Desflurane and sevoflurane resultastelr recovery, sevoflurane is
preferred formaskinduction due to its pleasant odour, lack of ainuapation, and
ability to maintain stable haemodynamic. Studiepore a higher incidence of
excitement or agitation upon emergence . This I@wed to be linked to the rapid
recovery from anaesthesia and earlier awarenespostoperative pain. Though
research confirms that proper pain management fiignily reduces episodes of
emergence agitation, however pain reduction measane not proving to be enough
to limit this complicatioff*?-354.52:53

Various methods, both non-pharmacological and pheohgical methods
have been researched and employed for the managefteA. Non-pharmacological
methods such as presence during induction (PRI&)g a smart phone to play
various animated videos , taking prior tours ofrafien theatres have been suggested
to prevent EA>%. These approaches were used to reduce preoperatixiety.
Children often fear the unknown and the medicalirenwnent, which can result in
distress during the induction of anaesthesia. Bpgushese techniques, healthcare
providers aimed to minimize psychological stressl ameate a more positive
experience for the child, which may also improve tbverall outcomes of the
anaesthesia process. The use of these non-phaogmedistrategies aligns with the
growing focus on holistic care that addresses lpdtysical and emotional needs,
especially in children undergoing medical procedure

Under pharmacological methods, various drugs haeenbtried in its
attenuation such as opioid agents, benzodiazepketsmine, clonidine, magnesium

and propofol have been studied and administeredetwease the incidence of EA

55,56,36
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Though all the above-mentioned drugs have been gptidns is mitigating
EA, there hasn’t yet been a consensus on a paticukrvention. Broadly, strategies
for mitigation of EA include Behavioural managemergelection of volatile
anaesthetic, preferred anaesthetic technique, ehoaf drugs such as
“Benzodiazepine, Opioidg2-Agonist, Gabapentin, Melatonin, Propofol, Ketamine
Magnesium, Acupuncture, Regional anaesthesia aeguate pain controt’

A drug that is being popularly considered due ® ptomising results is
Dexmedetomidine.

Dexmedetomidine, a selective alpha-2 blocker wlighses a hypnotic state
by activating a2-receptors which are located in the locus coesjlgaromoting
unconsciousness that resembles natural sleep biutawi advantageous feature that
patient can still be easily aroused and continoeinain co-operativé’. It has an
analgesic effect that is due to its action on ‘apinord(dorsal horn) along with
inhibition of substance P&,

“Dexmedetomidine” is used in various routes & dasam order to decrease
the ‘incidence of EA’ and enhance the sedationescan paediatric subject84L Its
administration in different routes has proved tweegpositive results in comparison
with other drugs/ strategies or placebo. “Kumartlale”®, proved in his study that,
when compared to oral midazolam, “intranasal dextwmdidine at a dose of 1
pg/kg” resulted in better sedation scores duringasspn & during induction but
“normal behavioural scores” in paediatric subjects.

“Prabhu MK et al.**, had studied and compared the “effects of oral
dexmedetomidine with oral midazolam in children empbing elective surgeries
under sevoflurane anaesthesia”. They concluded pinetmedication with ‘oral

dexmedetomidine’ gives smoother induction and be#teovery, causing reduction in
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the occurrence in the ‘EA’ and promotes enhanceldimproved analgesia and better
sedation when compared to ‘oral midazolam’. Inacebo-controlled study, the effect
of a single dose of IV dexmedetomidine in paediatpatients undergoing
adenotonsillectomy  was  studied. The  study  showed at th ‘0.5
ug-kg! dexmedetomidine’ resulted in reduced ‘emergend&tamn’ and pain scores
significantly compared to the placebo group afsevoflurane anaesthesta’

Following this, literature has also revealed reslean the efficacy of different
doses of dexmedetomidine, possibly to be ablertd fhne most effective dose with
reduced occurrence of untoward events like bradjyaa& hypotension. A study was
performed where ‘one group received dexmedetomiding/kg bolus, followed by
0.1 pg/kg/h until the surgery was completed was compuaiiéda normal saline group
which was volume matched’, it was observed thataoperative infusion of
‘dexmedetomidine’ in paediatric patients undergoamgbulatory surgery was shown
to reduce the need for sevoflurane and decreasegenoe agitation, allowing for
smoother recovery without delaying discharge. Hawvelbradycardia & hypotension
are potential adverse effects which needed cagtion

There is more research on various doses of dexwmdiine given IV for
reduction in sevoflurane associated agitation. Basmging from 0.3 mcg/kg upto
2mcg/kg, either as boluses, infusions or bothgcaitisistently known to decrease the
agitation scores but varying haemodynamic stabédgythe dose increased, have been
used and effects described.

“Ramachandran et at® conducted a ‘randomised study’ on eighty paediatri
subjects between five and fourteen years of agdegofor ‘adenotonsillectomy
/ltonsillectomy under sevoflurane anaesthesia’ afigcts of two different doses of

dexmedetomidine 0.3g/kg/h and 0.5ug/kg/h infusion after a bolus dose of 0.5
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ng/kg’ were evaluated and compared for EA. Resuitsodh groups were relatively
comparable & the objective pain scores also wascdoto be not statistically
significant. In the above research, measures toptsigly eliminate pain were not
included as part of the anaesthetic management.

Pain is a significant risk factor for EA which nee be eliminated well, in
order to conclude that the resulting agitationakely due to sevoflurane anaesthesia.
Hence eliminating pain through caudal anaesthesia wrucial for assessing the
efficacy of dexmedetomidine in preventing EA, agpa a significant contributor to
post-anaesthesia agitation. Caudal anaesthesia incasporated as part of the
standard anaesthetic plan to establish a moreblel@nclusion of reduction in EA
due to dexmedetomidine. With regards to caudal sthaesia, in a study which
compared ‘three equal groups receiving either raime 0.1 mg/kg IV (Group N),
dexmedetomidine 0.5 mic/kg IV in (Group D) or aisalsolution (Group C) at 10
min before the end of surgery , in spite of allldign having received caudal block,
the occurence of EA in placebo group was relativegjh (40%) suggesting the fact
that painless treatment is not solely enough fer ghevention of EA in paediatric
patients after sevoflurane anaesthdsia

The objective of the study was therefore to focnscomparing and studying
the effects of ‘two different doses of dexmedetanmed 0.3 mcg/kg and 0.5 mcg/kg’
given as an infusion in paediatric patients posied elective lower abdominal
surgeries with sevoflurane as inhalational anaésth&gent along with caudal
anaesthesia to avoid pain as a confounder for E¥ré has been paucity of studies
comparing the effects of these two doses.

Sixty patients were enrolled in the study, withrtihisubjects in ‘each group

(Group DO0.3 and Group D 0.5)'. ‘PAEDS score, Watdtale and Cravero scale’
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were implemented to assess the incidence and 8ew€EA. Scores were recorded at
10, 20, 30, 40, 50 and 60 minutes after completiosurgery and shifting to PACU,
for the first hour. PAEDS score of more than 12 ve&k®n as EA and a score of 15 or
more was considered severe EA which would be mahagé Inj. Fentanyl 1
mcg/kg as rescue medication.

In general, all three agitation scores were lessbath groups, clearly
indicating a reduction in EA by both doses. Bothrda@ D 0.3 and Group D 0.5’
exhibited scores which was statistically not sigaifit (p- value >0.05).
“Ramachandran et al®® found in their study that “intraoperative dexmeuteidine
infusion of 0.3ug/kg/h and 0.5ug/ kg/h following an initial bolus dose of .g/kg is
equally effective”. The primary aim of attenuatiiBg\ with dexmedetomidine was
fulfilled and was in consensus with the conclusibthe above-mentioned study.

However, ‘Group D 0.3' demonstrated higher meamaéigh scores compared
to ‘Group D 0.5 at the fOminute after shifting to PACU. This was followey &
reduction, overtime in all three scales, whereasu@1D 0.5 maintained lesser scores
from the time of shifting to PACU with no evidergduction over time. Statistically
significant differences were not found to be theechetween the two groups at any
given point. Inference of this trend was concludsda more stable reduction in EA
with Group D 0.5 which was maintained from the tiofeshifting to PACU till the
end of the first hour. Whereas Group D 0.3 showgtdr mean scores (PAEDS <12)
than the D 0.5 Group, in the beginning which evaliyudecreased and maintained by
the end of the first hounn a study, ‘the mean PAED score, though sigaiftty low
(p<0.05) in group D receiving 0.3 mcg/kg Dexmedetomédin comparison to group
C receiving normal saline at 5, 15 & 30 minutegréhwas a slightly higher mean

score just after extubation & gradually decreasest the time, showing the incidence
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of EA had peaking just after extubation to first dn. Total 7 (20%) patients in
group D exhibited EA in comparison to 15 (42.9%)ymoup C'%°. The higher mean
scores in Group D 0.3, in the immediate 10 minateadmission to PACU, could
possibly be attributed to the removal of LMA as ti@med in the above study.

The primary goal was to assess and evaluate tfexct®eness of two different
doses of dexmedetomidine’ in reducing the incideara# severity of EA. Considering
the PAEDS scores, primarily, the aim has been sebiewith the mean score being
<12 in both groups. It is important to include tabup D 0.5 was more consistent in
its scores as time passed in recovery room, thbotghgroups were equally effective.

None of the patients were given rescue medicatome PACU. Even if the
initial mean scores were higher in Group D 0.3 witle child exhibiting slight
disorientation, it eventually settled in the nefttb 20 minutes, eliminating the need
for any active intervention. Remaining 24 hours eveineventful with respect to
patients in both groups.

“Garg et al.”®° conducted a study to assess the ‘efficacy of deetoenidine
in decreasing the incidence of emergence agitgd@X)’ in 72 patients posted for
nasal surgeries under desflurane anaesthesia.aliem{s received a ‘ig/kg bolus of
dexmedetomidine followed by a Ouy/kg/h infusion, compared to a placebo group’.
The research findings revealed that ‘dexmedetoraidsignificantly reduced the
‘incidence of EA(5.6% in the dexmedetomidine grougp 52.8% in the placebo
group)’. However, the use of ‘dexmedetomidine;1 fkggwas also associateslith
delayed extubation, residual sedation, and a lostgsr in the ‘post-anaesthesia care
unit (PACU)'.

There were no such cases, which resulted in delagxiubation, prolonged

PACU stay or residual sedation seen with eithethef groups in this study. This
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infers that both doses could be administer in ceildwithout the fear or doubt of
higher dosing per kg body weight for the said agmip.

The trends of hemodynamic parameters clearly detraiad a decrease in
MAP, HR and RR from 10 minutes after the removalL®dfA. During removal of
LMA an increase in the above-mentioned parametais possibly due to the stressor
response which eventually settled within 10 minuesshifting to PACU. In our
study, bradycardia was observed in 5 (16.67%) stja ‘Group D 0.3’ and 6 (20%)
subjects in ‘Group D 0.5’, though this differencasanot statistically significant (p-
value = 0.7386). Most of the participants in bothoups did not experience
bradycardia, with 25 (83.33%) subjects in ‘Grou3’ and 24 (80%) subjects in
‘Group D 0.5’ remaining unaffected. We defined ly@atdia as reduction in ‘heart
rate (HR)' of 30% or more from the baseline valR® decreased after and during the
administration of the dexmedetomidine and eventuatirmalised 20 minutes after
completion of infusion. The decrease in the RR waty minimal and stayed within
10% of the baseline rate. The study by “Patel €t*akcompared “the use of
dexmedetomidine (gg/kg over 10 minutes followed by Oug/kg/h) with fentanyl (1
ug/kg bolus) in 122 children aged 2-10 years undaggadenotonsillectomy” . The
results showed that ‘emergence agitation (EA) wass | common in the
dexmedetomidine group as compared to the fentammylpy However, mean ‘heart
rate (HR) and systolic blood pressure’ were sigaifitly lower in the
‘dexmedetomidine’ group. This could be attributed the higher dose of
‘dexmedetomidine (0.7ug/kg/h)’ used in the study. In another researchdystu
conducted by Kim et at/, ‘1 pg/kg bolus of dexmedetomidine followed by 0.1
pg/kg/h infusion was compared with normal salineugran children undergoing

ambulatory surgeries. The results showed thatitteedence of emergence agitation
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was significantly lower in the dexmedetomidine grq6% vs 55%). However, mean
arterial pressure (MAP) and heart rate (HR) wereraesed by 22%—-28% in the
dexmedetomidine group. Atropine was administered tohildren who developed
bradycardia, with or without hypotension’.

In cumulation, we deciphered that ‘0.5 mcg/kg ofkrdedetomidine’, (a
higher dose than 0.3 mcg/kg, though D 0.3 groupldceequally result in a
considerable decrease in EA, statistically)’, cobtthg about and maintain a more
stable reduction in EA yet causing minimal advesffects such as hypotension and
bradycardia.

The secondary objective of assessing the haemodgrmarameters showed,
no statistically significant variability betweenetigroups and within each group, with
the incidence of bradycardia being minimal or statally not significant.

To avoid untoward hemodynamic instability, decistonadminister the drug
as an infusion over 10 minutes was taken. Thisrgitevas more or else successful,
with a smaller number of cases having experienceabdylardia, which was
statistically not significant.

There was no incidence of ‘(PONV)Post operativeseau& vomiting’ as long
as the patients were in the PACU. No episodes satdeation were noted during
administration of dexmedetomidine intraoperativatyl post operatively.

This research study doesn’t come without it's fawithtions that might affect
the ‘generalizability and interpretation’ of itsiélings. Firstly, the use of subjective
scoring systems like the PAED, Watcha and Craveates may lead to variability in
results based on the anaesthesiologist’s intetpetaAlso, the study was performed
at a single centre which limits its applicability subsequent alternate settings. The

absence of ‘parental presence’ during anaesthaesiaction and lack of parental
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anxiety assessment may have influenced the cleifdtstional response and recovery.
Furthermore, postoperative nausea and vomiting (WPOafter 24 hours was not
assessed, and the study did not take of the exmatioh of PACU stay or sedation

scores, both of which could provide useful insight® recovery. These factors

suggest areas for improvement in future research.
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CONCLUSION

This study concluded that both ‘0.3 mcg/kg and €n6g/kg doses of
intravenous dexmedetomidine’ are comparable aretide in ‘reducing emergence
agitation in paediatric patients undergoing lowbd@minal surgeries’. Both doses
showed significant reductions in the severity of, BAth no substantial differences in
efficacy. While the ‘0.5 mcg/kg’ dose provided anmgonsistent reduction in EA, the
‘0.3 mcg/kg’ dose was also highly effective and destrated a similar safety profile.
Therefore, based on the findings, we recommend Ho#es—'0.3 mcg/kg and 0.5
mcg/kg’ as safe and effective options for prevamemergence agitation in paediatric
anaesthesia. These doses provide adequate relefEA without the need for higher
doses that may prolong recovery time or cause migmficant side effects. With
both doses having the advantage of haemodynanbditstaand minimal chance of
fluctuations they can be secure and better chdimethe purpose of EA reduction.
This study supports the use of dexmedetomidine aedptric anaesthesia for

improving patient comfort and reducing EA while mtaining overall safety.
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SUMMARY

Emergence agitation (EA) is a significant conceon paediatric patients
following general anaesthesia, especially in sueganvolving younger children. EA
can lead to discomfort, distress, and potentiadigmful complications if not managed
properly. Dexmedetomidine, a selectiv2-adrenergic agonist, has shown promise in
reducing EA due to its sedative, anxiolytic, andlgasic properties. This study aimed
to compare the effects of two intravenous dosetegmedetomidine, 0.3 mcg/kg and
0.5 mcg/kg, on the reduction of EA in paediatritigrats undergoing lower abdominal
surgeries.

The study, tittedComparison of Two Different Doses of Dexmedeton@dn
Attenuation of Sevoflurane associated Emergencéattan in Paediatric Patients,
posted for Lower Abdominal Surgeries — A Hosftased, Randomized Controlled
Trial,” investigated the effects of two different doses dafxmedetomidine on
emergence agitation (EA) in pediatric patients.ofaltof 60 children were randomly
assigned to two groups: Group D 0.3, which received mcg/kg of
dexmedetomidine, and Group D 0.5, which receivéd fcg/kg. EA severity was
assessed using three validated scoring systemPatdiatric Anaesthesia Emergence
Delirium (PAED) score, the Watcha scale, and thev€ro scale at multiple intervals,
from immediately after Proseal LMA removal to up2# hours postoperatively.

The findings indicated that both doses effectivalgduced EA, as
demonstrated by a steady decline in agitation soover time. Although Group D 0.3
had slightly higher PAED scores than Group D (hg,difference was not statistically
significant (p > 0.05), suggesting that both dosese similarly effective. However,
Group D 0.5 exhibited a more stable reduction itaéign, with consistently lower

scores throughout the PACU stay, particularly dytime first hour. In contrast, Group
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D 0.3 initially showed higher agitation scores, @higradually declined over time.
This suggests that while both doses are effecthaee0.5 mcg/kg dose may provide a
more sustained calming effect during recovery.

The study also monitored hemodynamic parametectidmg mean arterial
pressure (MAP), heart rate (HR), and respiratotg (&®R). An initial increase in
these parameters was observed following LMA remdikadly due to stress, but they
returned to baseline within 10 minutes of PACU a#iain. Bradycardia was recorded
in a small proportion of patients in both group6.6r% in Group D 0.3 and 20% in
Group D 0.5), though the difference was not siatifly significant (p = 0.7386).
Most patients (around 80%) did not experience figant bradycardia. Additionally,
respiratory rate slightly decreased during dexnwdgtine infusion but normalized
within 20 minutes post-infusion.

Since pain can contribute to EA, the study alsess=d pain using the Visual
Analog Scale (VAS) and Faces Pain Scale. No sianifi differences in pain scores
were found between the groups, with all patiengréng a score of 0, ensuring that
the reductions in EA were independent of pain fal@ing to the effect of caudal
anaesthesia.

Dexmedetomidine’s dual action, both as a sedativé analgesic, likely
contributed to its effectiveness in reducing EA. isThdual effect makes
dexmedetomidine a unique and useful agent in paedenaesthesia, especially for
managing EA during the recovery phase.

Furthermore, the study found that there were namifsignt episodes of
postoperative nausea and vomiting (PONV) or deatitur events in the operating

room or PACU, which further supports the safetyfifgaf dexmedetomidine in this
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patient population. This is an important findingg BONV is a common concern
following general anaesthesia, especially in pddadipatients.

It was hence, concluded that both doses - 0.3mcgfid) 0.5 mcg/kg of
dexmedetomidine, provided similar efficacy in reidgcEA without the drawback of

haemodynamic instability.
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ANNXURES -1

INFORMED CONSENT FORM

“COMPARISON OF TWO DIFFERENT DOSES OF DEXMEDETOMIDI NE IN
ATTENUATION OF SEVOFLURANE ASSOCIATED EMERGENCE
AGITATION IN PAEDIATRIC PATIENTS, POSTED FOR LOWER

ABDOMINAL SURGERIES- A HOSPITAL BASED, RANDOMIZED

CONTROLLED TRIAL”

Name of Student/Principal Investigator: BA0122019

Name of Guide/Co Investigators:

Introduction:

Post anaesthetic agitation occurs frequently indigd&@c population, with
incidence range of 10% to 80%. It is a state ofte@onfusion during recovery from
anaesthesia which may present as purposeless hipefaagitated physical behavior,
restlessness, hallucinations, disorientation angingr This is a distressing and
disappointing condition for the parents. In thigatstthe child cannot be consoled by
caregivers too.

Because of its high incidence and above-mentioreabans, interventions in
preventing it are important for the anesthesia ipi@v

Dexmedetomidine, United States FDA approved drugsiful in this condition.
Multiple studies are being conducted on the besttpre of timing, method and dosing of
this drug. | am too, conducting a similar study ancthparing the effects of three different

doses of this drug in attenuation of post anestlagfitation
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Explanation of procedure: On the day of surgery, after obtaining consent fizanents
and verbal assent from the patient and confirmiggNBM status, in the operating room,
the patient is premedicated with Inj. Glycopyrrel&005mg/kg IV and Inj. Fentanyl 1-
2mcg/kg IV. Patient is induced with Inj. Ketamine21mg/kg IV following which a
Laryngeal Mask Airway is inserted according to plagient's body weight.

Patient is maintained on inhalational oxygen, misrmxide and Sevoflurane. Following
this, in lateral position, 1 ml/ kg of 0.25% Bupoaine, Caudal anaesthesia is given.
Different vital parameters will be monitored thrdwogit and 10 mins before the end of
surgery the patient will receive the study drugpas allocated group. Post operative
assessment of agitation will be done based on atdrstoring systems.

If you agree to enroll your child in my study, IIibe enquiring regarding your child’s
present, past and family history. After which he/shill be examined in detail. He/she
will be allotted into one of the two groups randgrasing computer generated software.

*  Group D 0.3: who will receive 0.3 mcg/kg of Inj. Beedetomidine IV

*  Group D 0.5: who will receive 0.5 mcg/kg of Inj. Beedetomidine IV

Slowly over 10 minutes prior to the endsofgery respectively.

Withdrawal from participation in the study:

Participation in this study in voluntary. You witle 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 Bowever, please convey the decision to
the principal investigator.

Possible benefits from participating in the studgu will not get any benefits by
participating in this study. The data gathered wdlp children suffering from this

transient condition at large post operatively aadrdase stress for parents.
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Possible benefits from participating in the study:You will not get any benefits by
participating in this study. The data gathered héllp 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 your child. Yourldts identity will never be revealed. The
data collected from you will be kept confidentialdaonly processed 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 prncipal
investigator.

Authorization for publication of aggregated data: Results obtained after processing of
the aggregated data will be published for scienpiirpose and or presented to scientific
groups. However, your identity will never be rewezhl

Questions:In case of any questions with regard to this stydy are free to contact the
principal Investigator

If you have any question or complaints with regargbur right as study participant you
may contact Dr Harsha Hegde, Chairperson, Ethicalraittee of INMC, 0831-2473777
Extension 4052.

Legal rights: By signing this consent form, we are not waving ahyour legal rights
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CONSENT STATEMENT

| am making a voluntary decision to participatehia study COMPARISON OF
TWO DIFFERENT DOSES OF DEXMEDETOMIDINE IN ATTENUATI ON OF
SEVOFLURANE ASSOCIATED EMERGENCE AGITATION IN PAEDI ATRIC
PATIENTS, POSTED FOR LOWER ABDOMINAL SURGERIES- A H OSPITAL
BASED, RANDOMIZED CONTROLLED TRIAL . My signature below indicates that
| have decided to participate, and | have readitfi@mation provided above or the
information provided above has been read to méenldnguage that | understand best. |
was given the opportunity to ask questions, and/ thave been answered to my

satisfaction.

Name of the participant:

Signature or left thumb impression of the particip&ame of the witness:

Signature or left thumb impression of the witness:

Name of the investigator: Signature of the invesbg
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ANNXURES - 1l

PROFORMA

‘COMPARISON OF TWO DIFFERENT DOSES OF DEXMEDETOMIME IN

ATTENUATION OF SEVOFLURANE ASSOCIATED EMERGENCE AGATION IN

PAEDIATRIC PATIENTS, POSTED FOR LOWER ABDOMINAL SUBERIES- A

HOSPITAL BASED, RANDOMIZED CONTROLLED TRIALAT DR. RABHAKAR

KORE CHARITABLE HOSPITAL, BELAGAVI”

Group allotted:

Name:

Age:

Gender:

Weight:

Height:

Date of surgery:

Address:
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Occupation

Pre examination evaluation Past History

complications

Congenital disorders Yes No
ICU admission Yes No
URTI Yes No
H/o previous surgery Yes No

If yes, Previous anaesthetic
Yes No

General physical examination

Weight (Kg): Temperature:
Pallor :

Pedal edema:

Cyanosis:

Clubbing:

PR:

BP:

RR:

Musculoskeletal disorders:

Teeth:

Jaw movements:
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Airway assessment :

Spine:

Investigations

Hb%:

Platelet Count :

TLC:

INR:

FBS:

Systemic examination:

CNS: RS:

CVS: GIT:

Premedication
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Preoperative physical status:

American society of anesthesiologist:
L[] ]
Diagnosis:

Proposed surgery:

Monitors attached:

Pulse oximetry : NIBP:

ECG:

ASSESSMENT:

1.PAED SCORE (Paediatric anaesthetic emergence dalim score)

Behaviou Not at al Just a littls Quite a bi  |Very mucl| extremel

The child makeg
eye contact 4 3 2 1 0
with the care giver

The child’s actior
are 4 3 2 1 0
purposeft

The Child is
aware of his/her
surroundin

gs

The child
is restles

The child is
inconsolab 0 1 2 3 4
le
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2. WATCHA SCALE

BEHAVIOUR SCORE
Asleep 0
Calm 1
Crying,but can be consoled 2
Crying,but cannot be consoled 3
Agitated and thrashing around 4
HEMODYNAMIC PARAMETERS
PARAMETERS AT THE TIME OF | ON REMOVAL
DRUG OF LMA
ADMINISTRATION
BLOOD
PRESSURE
HEART RATE

RESPIRATORY
RATE

Sp02

EtCO2

3. CRAVERO SCALE

BEHAVIOUR

'Obtunded with no response to 1

stimulation

SCORE

Asleep but responsive to movement |2

or stimulation

Awake and responsive 3
Crying (for > 3mins) 4
Thrashing behaviour that requires 5

restraint
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| PARAMETERS

| BLOOD
| PRESSURE
HEART RATE

| RESPIRATORY
RATE

10 MINS
AFTER
SURGERY

20 MINS
AFTER
SURGERY

30 MINS
AFTER
SURGERY

40 MINS
AFTER
SURGERY

Annexures

50 MINS |1 HOUR |
AFTER AFTER
SURGERY | SUGERY |

Sp02

Hemodynamic parameter assessment for 24 hours:

Eventful

Uneventful

PAIN ASSESSMENT- TO DIFFERENTIATE FROM EMERGENCE

AGITATION

1.Visual Analogue Scale/Numerical Rating Scale

On a Scale of 0-10, with 0 being no pain and 10 being the worst pain you

can

imagine, what are you feeling right now on movement and at rest?

Self-reporting pain tool for children aged 5 years and above.

0 1 2 3 4 5 6 7 8 9 10
No Wors
pain 1 pain
2. The Faces Pain Scale Revised (Bieri faces)
A self-report tool for children ages 3 years and above.
Faces Pain Scale - Revised
R o RN A=k IR N
(o) (=) (2%) [¢3) (=) (2]
'| .'I *'. .'. ll‘ / l'. .'I I‘. X I,' LI. ._'
\ _J,-“'ll '\__f/”l II"'\__J / I"\‘__/f '\_L_‘/.-‘f \_E/FII
) 2 4 ) 8 10
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ANNXURES - Il

PHOTOGRAPHS

a) Sevoflurane vapouriser

50megl/0 Smi

DEXTOMID 50

Fgeifirg 50

D
P
&

(NEON]
One Ampoule of 0.5m|

b) Dexmedetomidine ampoule
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FEE[E“ BED-001  pdeit ﬂi‘g‘

 ndl Ll

e [ e in)

-023

100 =
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=

@

¢) Haemodynamic monitors

d) Performing Caudal anaesthesia
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e) Dexmedetomidine infusion
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ANNXURES - IV

MASTER CHART
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