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Abstract

Background: Infraumbilical surgeries in children are usuallyr@d out under spontaneous inhalational technighe. advent of the LMA
has ensured that such surgeries can be carrieat @utower concentration of the inhalational artaett. In addition, a caudal block can be
given intraoperative to decrease the anaesthejgireament.Subjects and Methods:Two groups of 30 each by the computer. Group A
(Awake Group): LMA was removed in the awake staeoup B (Deep Group): LMA was removed in the deepeathetized state.
Anaesthesia technique: Patients were given theepgedined concentration of sevoflurane for 10 mésulepending on the group they
belonged to. In the deep group patients were gaevoflurane at a concentration of 2-2.2% for 10utea prior to the anticipated end of
surgery, while patients in the awake group weremisevoflurane at a concentration of 0.3-0.4% @minutes prior to the anticipated end of
surgery.Results: In the post operative period all 30 patients frdra groups- deep and awake were observed durinfirsheninute. In the
second minute all 30 patients were still under olzg®n in the deep group while in the awake grdBppatients were transferred to the
recovery as they fulfilled the criteria for transfelence after the third minute only patients fritva deep group were left for observation in the
operating room.Conclusion: LMA-ProSeal can be safely removed during awakedeep states of anaesthesia and neither is assbuiile

an increase in the incidence of complications. $i@ntime to the recovery room is however signifitaless after awake removal
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regurgitated gastric fluid away from the airway gndvides

a conduit for blind passage of a gastric tube fmiration of
gas or liquid contents from the stomdtH.

The manufacturers recommend that the LMA shouldagéwv
be removed in an awake state after the return atieptive
airway reflexes. This may however carry the risk of
respiratory complications such as coughing, bréumiting
and laryngeal spas

Removal of the LMA-ProSeal may also be performecatnvh
the patient is breathing spontaneously and airvediexes
are depressed i.e. the patient is in a deeply #reteed
state. This technique provides for smoother emegemd
reduces cough and other airway complications sugh a
bronchospasm and laryngospasm. However, this maybe
associated with certain disadvantages i.e. theaggwemain
unprotected from secretions, which if present maybe
aspirated®

Sevoflurane is the induction agent of choice inldrbin
because of fast induction and early recovery. ltless
thénungen'[ than isoflurane and desflurane and is efpnv to

or even superior to halothane for induction. Sevafie and
halothane are approximately equivalent in termsiofvay

Introduction

Infraumbilical surgeries in children are usuallyrrézd out
under spontaneous inhalational technique. The adfethe
LMA has ensured that such surgeries can be caouedt a
lower concentration of the inhalational anaesthetic
addition, a caudal block can be given intraopeedyivto
decrease the anaesthetic requirerftént.

ProSeal-LMA was developed by Dr. Archie Brain ie flate
nineteen nineties. The Pro-Seal LMA is more ustfah the
classic LMA in situations where higher airway press are
required and in cases of difficult airway. ProSEBIA is
similar to the classic LMA in looks, insertion agdality of
airway, but better in terms of seal pressure aradeption
against gastric conterffd.Its cuff extends over the posterior
surface of the bowl to push the mask anteriorlystigtain
airway pressures greater than 30 mmHg. A seconé tub
parallel to the ventilation tube passes throughbitwel of the
mask to the tip of the cuff where it opens at tippar
esophageal sphincter. This drain tube separates
respiratory tract from the esophagus. It directe th
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complications during induction though the rate mduction
is more rapid with sevoflurar®@.Data pooled from various
studies indicate that there is no difference initleegdence of

anaesthetized state.
The patients were kept fasting for 6 hours priostogery.
Clear fluids were allowed uptil 2 hours preoperalfv

laryngospasm and bronchospasm, but the incidence ofEMLA cream was applied on the chosen site atledsbur

coughing is lower with sevoflurane. Sevoflurane and
halothane both produce a dose related respiratpredsion,
however halothane produces a decrease in theuadaime
and an increase in the respiratory rate. An impbrtancern
with sevoflurane is the apparently higher incidenale
agitation as compared with halothdhd.

Most of the studies have analysed removal of theALM
Classic in the anaesthetized and awake states uahimus
inhalational agents. Because of the various adgastaf the
LMA-ProSeal over the LMA-Classic and the rapid nesxy
profile of sevoflurane we decided to take up thisdg to
evaluate and compare the clinical parameters ambusa
complications associated with the removal of LMABeal
under awake and anaesthetized states in childred ag
between the ages of 4-12 years. Hence the aim lajedtive

of the study was to comparison of the clinical peobf
paediatric patients after ProSeal removal in dewp awvake
state under sevoflurane anaesthesia.

Subjects and Methods

The study was conducted in the Department of Ahasg
and Critical Care, after approval from the ethiosnmittee
and written informed consent from the patients.

Patients selected for the study met the followirigeda:

Inclusion Criteria

. Children 4-12 years of age

ASA- |

. Patients with minimum 2 hours of fasting after clea
fluids and 6 hours fasting after light meals

Elective surgery

Duration of surgery less than 2 hours

Infraumblical surgery

Exclusion Criteria

. Age < 4 years or > 12 years

. History of upper respiratory tract infection (URK the
last 3 weeks

History of Asthma

Restricted mouth opening

Duration of surgery > 2 hours

A thorough pre-anaesthetic evaluation was doneafiothe
patients. Weight and height of the patients waschand
BMI was calculated. After considering the exclusaiteria,
patients were accepted and their parent/guardiars wa
explained the procedure. An informed written conseas
taken from the parent/guardian. Patients were atlémt to
one of the two groups on a random basis. Sixty samd
numbers were generated and allotted to two grodp300
each by the computer. These random numbers wetéarkap
sealed envelope.

GROUP A (AWAKE GROUP): LMA was removed in the
awake state.

GROUP B (DEEP GROUP): LMA was removed in the deep

prior to the surgery. After placing the monitorgalt rate,
non invasive blood pressure (NIBP), oxygen satonadnd
ECG were continuously monitored and recorded atilaeg
intervals. Initial values of heart rate, NIBP, orygsaturation
on room air and ECG were noted and intravenoussaceas
secured with a 22G cannula. Premedication was aotie
intravenous fentanyl at a dose of 1ug/kg.

Sevoflurane 8% in 50% nitrous oxide was used fduation.
This concentration of sevoflurane was delivered jalw
relaxation occurred. After achievement of jaw rel#on the
concentration of sevoflurane delivered was reduoe?+3%.
This was followed by insertion of a suitable sizk the
ProSeal LMA.

The patient was maintained on spontaneous ventiland
assisted ventilation was given whenever the EJ&©@eeded
40 mmHg. The concentration of sevoflurane delivenetd
adjusted according to the clinical signsOfwas kept at
50% throughout the surgery. Analgesia was providiéd a
caudal block using 0.5-1 ml/kg of 0.25% bupivacaine
depending on the site of the surgery.

Patients were given the predetermined concentratibn
sevoflurane for 10 minutes depending on the grdugy t
belonged to. In the deep group patients were given
sevoflurane at a concentration of 2-2.2% for 10utda prior
to the anticipated end of surgery, while patientthie awake
group were given sevoflurane at a concentratiof.8{0.4%
for 10 minutes prior to the anticipated end of suyg After
this the ProSeal LMA was removed after thorough
suctioning. In case of removal in the deep ana#zdtestate
the jaw was lifted and 100% oxygen was given v fanask
till the patient regained jaw tone. The patientsrene
transferred to the recovery after either they viaedl or
regained their jaw tone.

Intraoperatively monitored parameters:

Pulse

Respiratory Rate

Non invasive blood pressure

O, saturation (Spg)

Inspired fraction (Fi) and expired fraction (Fe) of
sevoflurane

Minimum Alveolar Concentration (MAC) of sevoflurane
These parameters were monitored at intervals of 5
minutes each till the end of surgery.

©aoop

—h

Postoperatively monitored parameters:

a. Pulse

Respiratory Rate

Non invasive blood pressure

SpG

Fi and Fe of sevoflurane

Minimum Alveolar Concentration ( MAC) of sevofluran
These parameters were monitored every minute hi t
patient became eligible to be transferred to theovery
room. The time taken from the removal of the Pral 88A
till transfer of patients to the recovery room vedso noted.

~0oo0oT
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Statistical Analysis

Frequency distributions and their percentage wppdied for
categorical variables like sex, and complicatidis.observe
the difference between the groups as regards théncous
variables (age, BMI, pulse, BP, respiratory ratajlent t-test
(independent) were applied. Chi-square test wasiegppo

sevoflurane anaesthesia after the removal of Pfd3¢A.
The patients were divided into 2 groups of 30 eatlGroup

A, LMA was removed in the awake state (Fi sevofharat
0.3-0.4%) and in Group B, LMA was removal in a deep
anaesthetized state (Fi sevoflurane at 2-2.2%).

The mean age among the two groups was comparabié (p

see the association between two groups in cases 0f599). There were six children in the deep groug aime

categorical variables. p- value <0.05 was consitleas
statistically significant. SPSS 10.0 statisticaftware was
used for analysis.

Results

Sixty patients of either sex in the age group df24years
belonging to ASA —I, scheduled for infra-umblicairgeries
were included in this prospective randomized stutlyis
study was carried out to compare the clinical peofof
paediatric patients in either deep or awake statdewu

children in the awake group in the four year agmigr There
were seventeen children in the deep group twelildrehn in

the awake group in the five year age group. Thezeevgix
children in the deep group seven children in thakeagroup

in the six year age group. There was one chilchn deep
group and two children in the awake group in theeseyear
age group. The mean age (in years) in the deep@suvell

as the awake group was 5.067. Thus there is ndfisigmt
difference between the two groups in the mean age
distribution.

Table 1: Post-operative Mean Fe of Sevoflurane

Group 1 min 2 min 3 min 4min | 5min | 6min | 7 min
Deep N 30 30 30 29 25 12
Mean 1.5063 0.6297 0.4233 0.281 0.134 0.1p6 0.195
SD 0.3015 0.384 0.1461 0.153 0.141 0.132 0.023
Awake N 3C 15 2
Mean 0.1953 0.1407 0.19
SD 0.1370¢ 0.1140! 0.0424:
p Value 0.000 0.000 0.034

N = Number of patients under observation in therafireg room before transfer to the recovery room

In the postoperative period all 30 patients from tiioups -
deep and awake, were observed during the first teirin
the second minute all 30 patients were still urabservation
in the deep group while in the awake group 15 p&igvere
transferred to the recovery room as they fulfilted criteria
for transfer. Hence during the second minute oBlyatients
in the awake group were under observation. Duitieghird

minute all 30 patients from the deep group wereeund

observation, while 13 more patients from the awgfaup
were transferred to the recovery room. After thedthminute,
all thirty patients in the deep group were stillden
observation, while the remaining two patients ie #twake
group were also transferred. Hence after the thirdute
only patients from the deep group were left foreskation
in the operating room.

The mean pulse rate during the first minute postipely
was 92.43 per min in the deep group and 105.3 peimihe
awake group. This difference was statistically sigant

(p=0.00). The mean pulse rate during the secondutain
post-operative was 90.4 per min in the deep grong a

102.67 per min in the awake group. This differewes
statistically significant (p=0.00). The mean putate during
the third minute post-operative was 90 in the dgmepp and
96 in the awake group. This difference was notistieally
significant (p=0.09).

The mean post-operative systolic BP during the fimgute
was 92.03 mm Hg in the deep group and 95.47 mmHige

awake group. This value was statistically significa

(p=0.011). The mean post-operative systolic BPrduthe
second minute was 92.37 mm Hg in the deep grou®ériti

mm Hg in the awake group. This value was statikyica

significant (p=0.000). The mean post-operative distBP
during the third minute was 91.73 mm Hg in the dgepp
and 96 mm Hg in the awake group. This value was not
statistically significant (p=0.083)

The mean post-operative diastolic BP during thet fininute
was 61.37mmHg in the deep group and 61.13mmHgen th
awake group. This value was not statistically digant
(p=.896). The mean post-operative diastolic BP rdutihe
second minute was 59.87mmHg in the deep group and
63.6mmHg in the awake group. This value was sieaity
significant (p=0.000). The mean post-operative tdlas BP
during the third minute was 60.13mmHg in the despup
and 65mmHg in the awake group. This value was
statistically significant (p=.021)

The mean respiratory rate of patients during thet fninute
post-operative was 21.87 per min in the deep grang
23.23 per min in the awake group. This differencasw
statistically significant (p=0.002). The mean reafry rate
during the second minute post-operative was 21633npn

in the deep group and 23.07 per min in the awakem
This difference was statistically significant (p&03). The
mean respiratory rate during the third minute ppstrative
was 21.57 per min in the deep group and 23.5 perimithe
awake group. This difference was statistically Higant
(p=0.008).

The mean Fe of sevoflurane during the first minpiest-
operative was 1.5063 in the deep group and 0.185Bé
awake group. This difference was statistically
significant(0.000). The mean Fe of sevoflurane miyrihe
second minute post-operative was 0.6297 in the deepp
and 0.1407 in the awake group. This difference was
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statistically significant (0.000). The mean Fe etaflurane
during the third minute post-operative was 0.4283the
deep group and 0.19 in the awake group. This eiffee was
statistically significant (0.034).

The mean Fi of sevoflurane during the first mingpiest-
operative was 1.9 in the deep group and 0.03 inathake
group. This difference was statistically significg0.000).

The mean Fi of sevoflurane during the second mipot&-
operative was 0.59 in the deep group and 0.00Bdratvake
group. This difference was statistically significg@.001).
The mean Fi of sevoflurane during the third minptest-
operative was 0.04 in the deep group and 0 in thake
group. This difference was not statistically insfigant
(0.410).

Table 2: Post-operative Mean Fi of Sevoflurane

GROUP 1 min 2 min 3 min 4 min 5 min 6 min 7 nmi

N 30 30 30 29 15 12 4

Deep Mear 1. 0.5¢ 0.0 0.0 0.02
SD 0.23 0.6583 0.065 0.062 0.065 0.003 0
N 3C 15 2

Awake Mean 0.03 0.002 0
SD 0.059 0.0041 0

P Value 0.00( 0.001 0.41(C

N = Number of patients under observation in therafireg room before transfer to the recovery room

In children, as the characteristics are differeatf those of
adults and some children do not respond well tdbaler
commands, it is difficult to judge whether the dhig awake
or lightly anaesthetised. Moreover, although theA_M well
tolerated in adults, this is not always the casehitdren. In
some children, such as those with asthma, remoesl e
safer during deeper anaesthesia as this reducéscidence
of coughing, laryngospasm, biting and hypdxia.

The main concerns of removal of an airway deviceain
deeper plane of anaesthesia include prolonged wirwa
obstruction and delayed return of airway reflexés
adequate concentration of sevoflurane with itsdapcovery
profile is useful in this regard. Rapid recovery thwi
sevoflurane was seen by Robert D Valley &t aho noted
that after deep tracheal extubation of childrenngsi
sevoflurane or isoflurane, the return to arousastate
occurred more quickly with sevoflurane. Fink etegorted a
60% reduction in early recovery time (the time tdldw
commands) in patients awakening from sevofluransuse
isoflurane anaesthesia.

In our study, the concentration of sevoflurane uged
removal of the LMA ProSeal in the deep state was22.
All the patients in the deep group were able ts@ree their
airway patency with slight jaw lift and 100% oxyg€efhe
mean time taken for maintaining airway patency withany
support after removal of the LMA ProSeal was 5.3iutes.
This was also taken as the transfer time of pati@oim the
operating room to the recovery room. These obsenstre
similar to those of Jeong Rim Lee et’atvho in their study
on minimum alveolar concentration (MAC) of sevofloe
concluded that LMA removal may be accomplished auith
coughing, moving or any other airway complicaticatsa
sevoflurane concentration of 2.17% in 95% of claitdr
Similar to our study, they also noted that patiemtse able
to maintain patency of their airway without suppeithin 5
minutes of removal of the LMA. Yon Hee Shim et®at®
concluded that the end tidal concentration of devafie
required to achieve successful LMA removal in 5084alts
was 0.99% and in 95% adults was 1.18%. Thus in
comparison to our study, their results suggest ssele
requirement of sevoflurane for deep removal of théA.
But unlike us, they studied the adult age groupulsdtend

to tolerate the LMA without any difficulty even i lighter
plane of anaesthesia, unlike children.

Proponents of awake removal of the LMA claim thastf
return of airway reflexes is critical in surgerigat irritate
the upper airway or increase secretions. This aeginm
favour of awake removal of the LMA has been sumzbhiy
Dolling S et al* who compared deep versus awake removal
of the LMA in paediatric dental day care surgerydan
observed that peripheral oxygen saturation wasfgigntly
lower in the deep group as compared to the awakepgr

In our study we used a standard anaesthetic reggneghat
the groups were as comparable as possible. Intoargen
induction agents such as thiopentone and propoéoki@own
to have differing effects on airway excitabilitycathis might
have interfered with our study. We therefore detite use
sevoflurane and nitrous oxide for induction in pdtients.
After the child was anaesthetised we used fentingl dose
of 1ug/kg to suppress airway reflexes before imsemf the
LMA ProSeal. A caudal block was given to provide
analgesia for the operative site and hence decrdase
overall anaesthetic requirement.

In both the groups all the patients were males, rd@son
being that surgeries chosen for the study wereaumfibilical
e.g. uethroplasty, inguinal hernia repair and afcpexy.

The mean BMI in the awake group was 21.20 Kgihile
the BMI in the deep group was 21.10kg/mBoth the groups
were comparable with respect to the BMI.

In the post operative period all 30 patients froothbthe
groups were monitored in the operating room. Noh¢he
patients was transferred to the recovery room m fitst
minute. In the second minute all 30 patients wéiteunder
observation in the deep group, while in the awakeig 15
patients were transferred to the recovery as tlaeyftlfilled
the criteria for transfer. During the third minutdl 30
patients from the deep group were still under oksam,
while 13 more patients from the awake group were
transferred to the recovery room. After the thirchute, all
patients from the deep group were still under oksam,
while from the awake group all patients had beandferred
to the recovery room. Therefore the initial 3 menitafter
removal of the LMA have been considered as critfcal
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In our study we have monitored and compared the transfer times of patients after deep and awakeovamof
postoperative pulse, blood pressure and respiraabeyin the LMA. In a study carried out by Robert D Valley éf'ahe
two groups, from the time of removal of LMA tillansfer of mean time taken by patients for maintenance of airw
patients to the recovery room. We wanted to séeeife was without support after removal of the LMA in a desiate
any significant difference in the haemodynamic Weof  was 5 minutes, which is similar to our study. I study we

between the two groups. We could not find any otedy considered the patients for transfer after theyporded to
which has compared haemodynamic parameters innp&tie verbal commands or were able to maintain their jamne.
during awake and deep removal of LMA. Therefore an important finding of our study wast thatients

The mean pulse rate in the first and second minuteswho had their LMAs removed in the awake state cdiéd
postoperatively was 92.43 per min and 90.4 per min transferred almost 4 minutes earlier than thosehiom the
respectively in the deep group and 105.3 per mth1€072.67 LMA was removed while they were deep.

per min respectively in the awake group. The déifice The hemodynamic parameters such as pulse, blocsyyee
between the groups was statistically significant.tBe third and respiratory rate were significantly more whiea itMA-
minute the difference between the groups had dsedeand ProSeal was removed in the awake state, but this nea
was not significant. The difference in pulse ratdéhe first 2 found to be of clinical significance.

minutes may be attributable to a lighter plane &l @&s We therefore recommend that the LMA-ProSeal may be
anxiety associated with removal of the LMA-ProSEilthe removed in either an awake or deep state of aresathin
awake state. None of the studies available havepaced operating rooms where time is a constraint and iakqu
postoperative pulse rate between the deep andwagea  turnover is the need of the hour the LMA-ProSeal ba
groups. safely removed when the patient is awake.

The mean systolic BP in the first and second mmute

postoperatively was 92.03 mmHg and 92.37 mmHg Conclusion

respectively in the deep group and 95.47 mmHg ah@ 9
mmHg respectively in the awake group. The diffeeenc
between the groups was found to be significantthgythird
minute the difference between groups was no longer
statistically significant. The mean diastolic BPtlme second
and third minutes was significantly greater in theake
group as compared to the deep group. The differan&P
maybe attributed to a decrease in systemic vascular
resistance and myocardial contractility caused blyigher
concentration of sevoflurane used in the deep group

The mean respiratory rate in the awake group was References
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