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Abstract

Background: i-gel,a recently developed non-inflatable supré@@irway device, a suitable better alternativectiffed
inflatable suprglottic airway device like LMA Pro&&im and objectives: This study aimed to compare the ease of
insertion to achieve early successful airway betwddA ProSeal and i-gel. The secondary objectivesento compare
hemodynamic parameters and any airway complicalibai®grials and methods: This prospective randomized study
done in fifty (n=25, each group) ASA | and Il adphtients, aged between 20 and 65 years of eithescheduled for
elective surgeries. Patients airway was secureld apipropriate size eitherLMA ProSeal or i-gel. Tiime taken for
successful insertion, number of attempts and efsesivic tube placement were recorded. Hemodynamiameters at
basal (pre operative), 1, 3 & 5 minutes after itiserwere recorded. Blood stain of device and apst@perative airway
complications were notddesults: Time taken for successful insertion was signiftbatess in i-gel group [Group
1(LMA ProSeal) 20.56+2.00, Group 2 (i-gel) 12.0&3,. p=0.001*]. Time taken for gastric tube placemams
significantly less in i-gel group [Group 1(LMA Pre&8l) 31.96+4.58, Group 2 (i-gel) 21.48+2.55, p=0:)0Among
hemodynamic parameters, heart rate immediately aftertion of device was stable in i-gel group.eTiumbers of
insertion attempts were also less with i-gel gr@apclusion: In our study, ease ofinsertion with less numbeattdmpts
was observed with i-gel group.So i-gel found talmebetter alternative to LMA ProSeal.
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| ntroduction

In recent past, supraglottic airway devices gaimesth
importance and widely used in day care short satgic
procedures under general anaesthesia. By avoiding
laryngoscopy and endotracheal intubation, stress
response and other complications (like bronchospasm
cough, sore throat and airway trauma) were minimal
with these supraglottic airway devices. LMA ProSeal
and i-gel are recently developed second generation
airway devices with integrated gastric channel. The
LMA ProSeal was introduced by Archie Brain[1] in
clinical practice in 2000, with a modified cuffto
improve the laryngeal seal and an integrated gastri

channel to (i) prevent gastric aspiration (ii) prev
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gastric inflation(iii) facilitate gastric tube ing®n and

(iv) provide information about position. The i-gehs
launched in 2007 by intersurgical, it has a sodt:like,
non-inflatable cuff, designed to provide an anatahi
impression fit over the laryngeal inlet.[2] A sugi@ttic
airway devicewithout an inflatable cuff has several
potential advantageslike easier insertion, minimsik

of tissue compression and stability after insertion
Hence,i-gelcan be an alternative option to LMA RralS
with advantages like easyinsertion, required ldsk s
than LMA ProSeal[3]. So we designed this study to
compare i-geland LMA Pro Sealin
anaesthetisedparalysed patients undergoing short
general surgical procedures. Our primary objectas

to compare the ease of insertion and early suadessf
ventilation without hemodynamic changes. Secondary
objectives were to compare ease of gastric tube
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placement, airway trauma and any perioperativeagirw
complications.

Materials and M ethods

After approval from our institutional ethical conttee,

this prospective randomized comparative non-cressov
study was done in fifty ASA | and Il adult patients
aged between 20 and 65 years of either sex schiedule
for elective surgeries like hernioplasty, fibroadema
breast excision, Webster's procedure, Orchidectomy,
eversion of sac and skin grafting.Exclusion créteri
includes: 1. Patients with anticipated difficultrveay,
GERD and Hiatus hernia. 2. Laparoscopic and Head
and Neck surgeries. 3. Surgeries likely to extend
beyond 2 hours duration. 4. Body mass index greater
than 35 kg/m 5. Upper respiratory tract infections in
the previous ten days.6. Pregnancy.

After routine preanaesthetic assessment and written
informed consent from selected patients, theywere
allocated into two groups as Group 1: LMA ProSeal &
Group 2: i-gel by simple randomization using

sequentially numbered opaque sealed envelopes.

A standardized anesthetic protocol was followedlin
cases. All patients were kept 8 hours fasting, and
premedicated with inj. Midazolam 1.5mg & in;.
Glycopyrrolate 0.2mg intravenously 15 minutes ptar
induction of anaesthesia. A Standard monitoring of
pulse oximetry, electrocardiography, noninvasiveobl
pressure, temperature and capnography was dorie in a
cases by the same monitor system. All patients were
preoxygenated for 3 minutes and induction of
anaesthesia commenced with inj. Fentanylgkg and

inj. Propofol 2.5 mg/kg followed by inj.
Succinylcholine 1.5mg/kg 1.V bolus.

Then the patients airway was secured with appaitgri
size lubricated (using water-soluble gel) LMA
ProSealin Group 1 and i-gel in Group 2. Manufaatare
guidelines were followed in size selection of both
device and cuff inflation of LMA ProSeal. For Grolp
(LMA ProSeal), size 3 was used for 30-50 kg, siZer4
50-70kg, and size 5 for 70-100kg body weight. For
Group 2 (i-gel), size 3 was used for 30-60 kg, difer
50-90kg, size 5 for >90kg body weight. A standard
insertion technique was followed in all cases as pe
guideline according to the device. Both the devices
were fixed by taping. Maintenance was achieved by
oxygen 33%, nitrous oxide 66 %and Isoflurane 098.-1
Once the effect of succinylcholine was overinitiglse
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of intravenous vecuronium 0.08 mg/kg followed by
intermittent dose of 0.02 mg/kg was given when
required. Heart rate and non-invasive blood pressur
were recorded at 1, 3 and 5 minutes after inseuion
device. Surgeons were requested not to clean, dnape
positionthe patient till 5 minutes after placemaerit
supraglottic devices so as to avoid any stimuliclvhi
likely to interfere with the findings.

Duration of insertion was measured from the time th
facemask was taken away from the face until subdess
ventilation of the patient. Successful ventilatiomas
judged by a square wave capnograph trace, normal
thoraco - abdominal movement and absence of leak.
Ease of insertion was defined as correct placermént
device in sniffing positionwithout any requiremeuit
airway manipulation like chin lift, jaw thrust, ha
extension and neck flexion. If an effective airwauld

not be achieved the device was removed and regusert
Three attempts were permitted before the failure of
insertion was recorded. If three attempts were
unsuccessful or any desaturation ($p@%), further
plan was to intubate the trachea with appropri@e s
endotracheal tube without delay. The numbers of
insertion attempts along with airway manipulation
required for correct placement were recorded.

After  successful airway  confirmation  with
adequateventilation, a lubricated gastric tube plased

in the stomach through the gastric channel (sizZer 14
for LMA ProSeal and 12Fr for i-gel). The time takien

the placement of gastric tube was also recordeditand
correct placement was confirmed by injection ofeaid
epigastric auscultation or aspiration of gastriateats.
Two attempts were allowed before gastric tube
placement was considered as failure.

At the end of surgical procedure anaesthesia was
discontinued, the effect of non-depolarizing muscle
relaxant in the patient was reversedwith inj.
Neostigmine 60 pg/kg and inj.Glycopyrrolate 10 jgg/k
The device was removed after recovery of the patien
from anaesthesia and muscle relaxant.Blood staioing
the device, tongue, lip and any airway trauma along
with hoarseness of voice, sore throat and dysphagia
next 24 hours were noted. Standard protocol was
followed in recovery, postoperative monitoring and
postoperative analgesia.

Statistical analysis was done using SPSS (17.0)
software. Continuous variables were presented asme

+SD; Ordinal and Nominal data were presented as
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ANOVA to find statistical difference within and
between groups.Fisher's exact test was used to
analyzenumber of insertion attempts. P value (0.05
was considered statistically significant.

number or percentage of incidents. Comparison
between the groups was made using student’s fdest
guantitative data and chi-square test for qualitatiata.
Hemodynamic parameters wereanalyzedusing one-way

Results

There was no significant difference in demograpldta between Group 1 (LMA ProSeal) and Group 2(j{Jable 1]
The mean time taken for successful insertion ofwa in Group 1 (LMA ProSeal) was 20.5&+ and for Group 2 (i-
gel) was 12.08 #1.53 s. The time taken for successful insertiofGmoup 2 (i-gel) was significantly (p=0.001*) less
compared to Group 1 (LMA ProSeal).

The success rate at first attempt of insertion 84%() 21/25 in Group 2 (i-gel) and (72%) 18/25 i@ 1 (LMA
ProSeal). In patients requiring second and thirgnapts Group 2 (i-gel) performed better thanGrougLMA

ProSeal).[Table 2] The number of attempts was mptificant (p=0.587) between the groups. The nundfepatients
who required airway manipulation in Groupl (LMA Beal) was 11and in Group 2 (i-gel) was 5.

The requirement of airway manipulation was higheéthwGroupl) LMA ProSeal when compared to Groupi-2 (
gel).[Table 2]

Table-1: Comparison of demographic data & duration of surgery

Variables Group 1(LMA ProSeal) | Group 2(i-gel) P value
No of patients(r) 25 25
Sex(M\FY 19\6 18\7
ASA ()T 17\8 19\6
Age(years) 38.52+14.96 34.80+12.85 0.351
Weight(kg) " 67.48+13.77 68.44+13.35 0.803
Height(cm)’ 158.48+9.16 160.24+10.43 0.529
Duration of surgery (minute) 66.00+24.36 73.80+36.69 0.38
Values as numbetsnean + SD.
Table 2:Comparison of ease of insertion
Group 1 Group 2
Variables (LMA ProSeal) (i-gel) P value
(n=25) (n=25)
Time taken for successful insertiori(s) 20.56+2.00 12.08+1.53 0.001
Success in first attempt 18 21
Success in second attempt 5 3 07587
Success in third attempt 2 1
Airway manipulation required 11 5
Time taken for gastric tube placement(s) 31.96+4.58 21.48+2.55 0.001
No of attempt for gastric tube placement(1st\2nd) 23\2) (25\0)

Values as mean + SPSignificant (p<0.05fFisher’s exact test.
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Group 1 Group 2
Parameter variables (LMA ProSeal) (i-gel) P value
(n=25) (n=25)
Basal (pre op) 80.48 + 6.94 78.60 + 6.69 0.334
Heart Rate (beats per minute) after insertion at 1mt 97.80 + 6.63 82.04 +5.97 02}
after insertion at 3mt 94.56 + 6.82 81.64 +6.79 03*0
after insertion at 5mt 95.44 +7.77 78.48 +7.81 03*0
Basal (pre op) 96.00 + 6.71 94.48 +6.71 0.39
Mean Blood Pressure (mmHg) after insertion at 1mt 95.92 + 8.52 94.48 + 5.63 560.
after insertion at 3mt 98.20+ 4.32 94.36+ 4.22 6.12
after insertion at 5mt 94.00+ 5.35 90.96+ 4.95 8.19
Values as mean = STSignificant (p<0.05).
Table 4:Comparison of blood stain on device after removal.
Group 1 Group 2
Blood stain on device (LMA ProSeal) (i-gel)
(n=25) (n=25)
Yes 3 0
No 22 25

The mean time taken for gastric tube placement31a86 + 4.58 s for Group 1(LMA ProSeal) and 21.4855 s for
Group 2 (i-gel).The mean time taken for gastricetpbacement was significantly (p=0.001*) less in@r@ (i-gel) when
compared to Groupl (LMA ProSeal). The successamajaétric tube placement was 100 %( 25/25) in Gra(pgel)

and 92 %( 23/25) in Group 1 (LMA ProSeal).[Table 2]

The Heart Rate and Mean Blood Pressure values afiddiffer among the groups preoperatively. Heait revas
significantly (p<0.05) stable in Group2(i-gel) coanpd to Group 1 (LMA ProSeal) at all time afterdri®n. The mean
blood pressure after insertion of device was coaiglarbetween the groups.[Table 3].

Blood staining of device was observed only in Grdufi. MA ProSeal) (3/25).[Table 4] There were no g@ications
such as cough, sore throat, incidence of bronclsnsandlaryngospasm in both the groups.

Discussion

Each airway device has unique property that may be
advantageous in certain situations yet may have
limitations in others. Successful airway
managementrequires the combination of proper
deviceselection and technique. Stress response and
chances of hypoxia increased with the number of
attempts and timetaken to secure the airway.In our
study we compared the recently developed supraglott
airway devicei-gel with LMA ProSeal in the aspeét o
ease of insertion, ease of gastric tube placement,
andcomplications in elective short surgical procedu
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In our study successful placement of the devicBrah
attempt was higher with i-gel group (84%) than LMA
ProSeal group (72%).The requirement &f and &
attempt to achieve effectiveairway wasless in i-gel
when compared to LMA ProSeal. The mean time taken
to insert LMA ProSealwas 20.56 2.00s andfor i-
gelwas 12.08_+1.53s, p=0.001*. The mean time
required to achieve effectiveairway was signifitant
less in i-gel group than LMA ProSeal. These finding
were similar with Kannaujia, et al[4] and Singhadb]
studies.Kannaujia, et al study with i-gel in 50i@ats
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recordedsuccess rate at first attempt was 90%(%5/50
with a median insertion time of 11 s (range 8 -)45s
Five patients (10%) needed second attempt while non
needed &attempts or had failure of insertion. Singh, et
al found higher success rate of insertion with lL-ge
(29/30) than with LMA ProSeal (23/30) which was
statistically significant (p<0.05).

Kini, et al[6] observed significantly lower insexti time
with i-gel (21.98+5.42*s) when compared to LMA
ProSeal (30.60+8.51s), but the findings were noilar

to our study (i-gel group 12.08 %.53*s and LMA
ProSeal group 20.56 2.00s). The reason might be that
they studied these devices in spontaneously vésdila
non paralysed patients, but we studied in paralysed
patients. The need for airway manipulation during
insertion was high in LMA ProSeal group than i-gel
our study, which is similar to Chauhan, et al[7].

Singh, et al[5] observed that ease of insertiogaxsitric
tube was more with i-gel (30/30) than with LMA -
ProSeal (26/30). Brimacombe, et al[8] observed LMA
ProSeal gastric tube was inserted in 88% of cadiesin
attemptandtime taken for placement was 22 + 18 s.
These results were similar to our studies. In dudys
the time taken for placement of gastric tube in LMA
ProSeal was 31.96 4.58 s andin i-gel,it was 21.48+
2.55s. The number of attempts andtime taken forigast
tube placement was more withLMA ProSeal compared
to i-gel. The possible cause may be due to thestarg
cuffof LMA ProSael that tends to fold and obstrtlo
passage ofgastric tube.

Shin, et al[9] compared i-gel with classic larynigea
mask airway (cLMA) and ProSeal laryngeal mask
airway (PLMA) in anaesthetisedparalysed patients. H
concluded that there were no differences in the
haemodynamic data immediately after insertion of
devices among the three groups. i-gel was effecie
LMA ProSeal which was similar to our data. In our
study increase in heart rate was present in LM/SB&ab

at 1,3 and 5 minutes that may be attributed to the
increase need for airway manipulation, the increase
number ofattempts,and large inflatable cuff (which
stimulate sympathetic response while inflation offc

of the LMA ProSeal.

In our study, blood stain on device was observdd ion
cases with LMA ProSeal(3/25) and none with i-gel.
These findings were similar with Das et al[10] @ado
stain in LMA ProSeal 4/30 and i-gel1/30). There sver
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no other complications like coughing, sore throat
andhoarseness of voice in either group.

Conclusion

In our study,i-gel insertion was very easy to achie
effective airway with minimal airway manipulationd
less number of attempts than LMA ProSeal. The
successful gastric tube placement was higher wighl i
than LMA ProSeal. So i-gel is the superior and dyett
alternative to LMA ProSeal.

Funding: Nil,
Conflict of interest: None.
Permission of IRB: Yes

References

1. Brain Al, Verghese C, Strube PJ. The LMA
'ProSeal'--a laryngeal mask with an oesophageal
vent. Br J Anaesth. 2000 May;84(5):650-4. doi:
10.1093/bja/84.5.650.

2. Levitan RM, Kinkle WC. Initial anatomic
investigations of the I-gel airway: a novel
supraglottic airway without inflatable cuff.
Anaesthesia. 2005 Oct;60(10):1022-6.

doi: 10.1111/j.1365-2044.2005.04258.x

3. Jadhav PA, Dalvi NP, Tendolkar BA . I-gel versus
laryngeal mask airway-Proseal: Comparison of
twosupraglottic airway devices in short surgical
procedures. J Anaesthesiol Clin Pharmacol. 2015
Apr-Jun;31(2):221-5. doi: 10.4103/0970-
9185.155153.

4. Kannaujia A, Srivastava U, Saraswat N, Mishra A,
Kumar A, Saxena S. A preliminary study of I-Gel: A
new supraglottic airway device. Indian J Anaesth.
2009 Feb;53(1):52-6.

5. Singh I, Gupta M, Tandon M. Comparison of Claic
Performance of I-Gel™ with LMA-Proseal in
Elective Surgeries. Indian J Anaesth. 2009
Jun;53(3):302-5.

6. Kini G, Devanna GM, Mukkapati KR, Chaudhuri S,
Thomas D. Comparison of I-gel with proseal LMA
in adult patients undergoing elective surgical
procedures under general anesthesia without
paralysis: A prospective randomized study. J
Anaesthesiol Clin Pharmacol 2014;30:183-7.

Available online at: www.ijmrr.in 535 | Page



April, 2016/ Vol 4/Issue 4

ISSN- 2321-127X

7. Chauhan G, Nayar P, Seth A, Gupta K, Panwar M,
Agrawal N. Comparison of clinical performance of
the I-gel with LMA proseal. J Anaesthesiol Clin
Pharmacol. 2013 Jan;29(1):56-60. doi:
10.4103/0970-9185.105798.

8. Brimacombe J, Keller C, Fullekrug B, et al. A
multicenter study comparing the ProSeal with the
Classic laryngeal mask airway in anesthetized,
nonparalyzed patients. Anesthesiology 2002; 96(2):
289-95.

9. Shin WJ, Cheong YS, Yang HS, Nishiyama T. The
supraglottic airway I-gel in comparison with ProSea
laryngeal mask airway and classic laryngeal mask
airway in anaesthetized patients. Eur J Anaesthesio
2010 Jul;27(7):598-601. doi:
10.1097/EJA.0b013e3283340a81.

10. Das B, Mitra S, Jamil SN, Varshney RK.
Comparison of three supraglottic devices in
anesthetised paralyzed children undergoing elective
surgery. Saudi J Anaesth. 2012 Jul;6(3):224-8. doi:
10.4103/1658-354X.101212.

11. Gatward JJ, Cook TM, Seller C, Handel J, Simpso
T, Vanek V, et al. Evaluation of the size 4 i-gel™
airway in one hundred non-paralysed patients.
Anaesthesia. 2008 Oct;63(10):1124-30. doi:
10.1111/j.1365-2044.2008.05561.x. Epub 2008 Jul

How to citethisarticle?

Research Article

12. Sharma B, Sehgal R, Sahai C, Sood J. PLMA-vs. |
gel: A Comparative Evaluation of Respiratory
Mechanics in Laparoscopic Cholecystectomy. J
Anaesthesiol Clin Pharmacol. 2010 Oct;26(4):451-7.

13. Lopez-Gil M, Brimacombe J, Garcia G. A
randomized non crossover study comparing the
proseal andclassic laryngeal mask airway in
anaesthetized children. Br J Anaesth. 2005
Dec;95(6):827-30. Epub 2005 Oct 6.

14. Ekinci O, Abitagaoglu S, Turan G, Sivrikaya Z,
Bosna G, Ozgultekin A. The comparison of ProSeal
and I-gel laryngeal mask airways in anesthetized
adult patients under controlled ventilation. Saudi
Med J. 2015 Apr;36(4):432-6. doi:
10.15537/sm;j.2015.4.10050.

15. Shimbori H, Ono K, Miwa T, Morimura N, Noguchi
M, Hiroki K. Comparison ofthe LMA-ProSeal and
LMA-Classic in children.Br J Anaesth. 2004
Oct;93(4):528-31. Epub 2004 Aug 6.

16. Hernandez MR, Klock PA Jr, Ovassapian A.
Evolution of the extraglottic airway: a review ¢§ i
history, applications, and practical tips for sige
Anesth Analg. 2012 Feb;114(2):349-68. doi:
10.1213/ANE.Ob013e31823b6748. Epub 2011 Dec
16.

Raajaram Mu, Suresh Rajkumar, Ezhilrajan V, Congpariof i-gel with LMA ProSeal for ease of insertiomadult
anaesthetised paralysed patients: a prospectivdomasined trial: Int J Med Res Rev 2016;4(4):531-536. doi:

10.17511/ijmrr.2016.i04.10.

International Journal of Medical Research and Review

Available online at: www.ijmrr.in 536 | Page



