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(Abstract \

Background and Aims: LMA ProSeal™, a second generation Supraglottic Airway Device (SAD), has been established as
‘gold standard’ by many studies due to its easy insertion, ability to sustain higher airway seal pressures and lesser complica-
tions. To ascertain the clinical efficacy of LMA BlockBuster™(BLMA) as compared to LMA ProSeal™(PLMA), in terms of
time taken for insertion, number of attempts, position placement with fibreoptic laryngoscope, Oropharyngeal Leak Pressure
(OLP), haemodynamic changes and post-insertion complications, we conducted this study.

Methods: Ninety ASA Grade I & II patients of either sex, 20-70years old, weighing between 50-70kg and of all MP Classes,
scheduled for various elective surgical procedures under general anaesthesia were included in the study and were randomly
divided in the BLMA and PLMA group. After uniformly administering anaesthesia, respective SAD was inserted and various
parameters were recorded and compared.

Results: The time required to insert BLMA was found to be significantly less than PLMA(p<0.001). The OLP was found to be
significantly higher in BLMA as compared to PLMA(p<0.001). There was no significant difference in ease of insertion, Bri-
macombe score and post operative complications. There was a significant change in heart rate and mean arterial blood pressure
after insertion of BLMA. However, the difference between the two devices was not significant.

Conclusion: Our study suggests that LMA BlockBuster™ has clinical efficacy superior to that of LMA ProSeal™ in terms of
time taken for insertion and OLP; and similar to it in terms of glottic visualisation, haemodynamic changes and post-insertion
complications.
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Introduction

The limitations of the first generation supraglottic airway de-
vices (SADs), paved way for the development of second gen-
eration supraglottic airway devices [1,2].

Due to its easy insertion, ability to sustain higher airway seal
pressures, a gastric drain tube that helps in Ryle’s tube inser-
tion and lesser complications, LMA ProSealTM (PLMA) [3]
has been established as a ‘gold standard’ supraglottic airway
device by many studies.

However, in the recent years many newer second-generation
devices have been introduced [2]. LMA BlockBuster™ (Fig-
ure 1) is one such modification which has a preformed shape
and has been proved to be clinically superior to other supra-
glottic airway devices by various studies.

However, no study in the published literature was found where
the BLMA has been directly compared with PLMA. It is, thus,
hypothesised that BLMA could prove to be a clinical more effi-
cacious device than PLMA due to its preformed shape enabling
faster insertion. Also, PLMA has to be inserted using an intro-
ducer which on removal may lead to slight displacement of
the device causing leakage of ventilatory gases and improper
position over glottic opening.

Hence, this study was conducted to compare clinical efficacy
of LMA BlockBuster™ with that of LMA ProSealTM in terms
of time taken for insertion as primary objective and number
of attempts, position placement with fibreoptic laryngoscope,
oropharyngeal leak pressure, haemodynamic changes and
post-insertion complications as secondary objectives.
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Figure 1: LMA BlockBusterTM.

Method

After approval from the Board of studies and JINMCH insti-
tutional ethical committee (D.No 349 on 19.06.2021), this
prospective randomized study was conducted at a tertiary care
hospital over a period of 2 years according to the principles of
the Declaration of Helsinki, 2013. The study was registered
at Clinical Trial Registry of India (CTRI/2022/10/04634, on
11/10/2022). Based on previous studies [4,11], we choose time
of insertion as the primary criteria for calculating our sample
size at 80% power and 95% confidence level; which came as
42 in each group to detect a mean difference of 15%. We re-
cruited 90 patients for the study to overcome the dropouts as
shown in consort chart (Figure 2) after obtaining written in-
formed consent for participation in the study and use of the
patient data for research and educational purposes.

Ninety patients of ASA grade I and II patients of either sex,
aged 20-70years, weighing 40-70kg, of all MP (Mallampatti)
grades, undergoing operative procedures under general anaes-

Assessed for eligibility
N=102

|

Included in the study excluded from the study
N=90 N=12

|

Randomised into two groups using
“chit in a box™ method

| |

GROUP A (PLMA) GROUP B (BLMA)
CONTROL GROUP STUDY GROUP
N=45 N=45
Analysed. n=45 Analysed, n=45
Excluded from analysis, Excluded from analysis,
n=0 n=0

Figure 2: Consort Chart.

thesia were included 1n the study. Patients who had any pathol-
ogy of the oral cavity that may obstruct the insertion of device,
mouth opening less than 2.5cm, potentially full stomach pa-
tients (trauma, morbid obesity, history of gastric regurgitation
and heart burn, full term pregnancy), patient with disrupted
upper airway, facial or upper airway trauma, burns following
caustic ingestion, patients with stiff lungs, those at risk of oe-
sophageal reflux (hiatus hernia), had bleeding disorder or those
who were unable to provide informed consent, were not in-
cluded in the study.

Patients were randomly divided into 2 groups using simple
randomisation by chit in a box method [5] (each of which had
either of the two letters, A or B, written and one of these was
opened by the assistant after induction of anaesthesia):

* Group A (PLMA or Control group) [n =45] underwent LMA
ProSeal™ insertion.

* Group B (BLMA or Study group) [n =45] underwent LMA
BlockBuster™ insertion.

The study was single-blinded as the patient was unaware of
the group being assigned to him and allocation concealment
was done using Sequentially Numbered, Opaque, Sealed En-
velopes (SNOSE).

Insertion learning curve was achieved by performing 15 inser-
tions on manikin and 10 insertions on patients, using each of
the devices prior to start of study.

A detailed Pre-Anaesthetic Check-up (PAC) including history,
clinical examination and routine investigations were carried
out in all patients to ensure that they met the inclusion criteria
and were eligible for our study. The demographic data such
as age, weight, height, BMI (Body Mass Index), Mallampati
Grading (MP Grade), etc were noted.

Patients were kept nil per oral (NPO) for 8 hours prior to sur-
gery. After arrival in the OT, an 18G/20G peripheral intrave-
nous catheter was secured and standard multichannel monitor
was connected. Uniform premedication was done as per our
institutional protocol, with Inj. Midazolam 0.03 mg/kg, Inj
Dexamethasone 0.1 mg/kg and Inj Fentanyl 2.0 mcg/kg of
body weight. After pre-oxygenation with 100% oxygen for 3
min, the patient was induced with Inj. Propofol 2.0 mg/kg and
titrated to achieve an end point. After adequate muscle relax-
ation with Inj. Succinylcholine 1.5 mg/kg, device insertion was
carried out depending on the group to which the patient was
assigned. The appropriate size of SAD was selected according
to body weight as per the manufacturers' guidelines. Soon after
the insertion, the cuff of SAD was inflated with air and con-
nected to the breathing circuit. Successful placement of SAD
was confirmed by the ability to achieve tidal volume of at least
7-8 ml/kg with a square wave Capnogram. Adequate ventila-
tion was defined by easy bag ventilation, bilateral equal air en-
try, absence of audible air leak around the cuff, adequate chest
rises, airway pressure of Peak pressure<30mmH20, Oxygen
saturation>90% and end tidal CO2 of 35-45 mmHg. Outcome
measures were noted.

The primary outcome measure was the time taken for inser-
tion which was defined from the time when the device crossed
the incisors in first attempt till adequate ventilation was estab-
lished as confirmed by adequate chest expansion and normal
square wave capnogram [4].

All the attempts in which the supraglottic airway device crossed
the incisor was considered as an attempt and recorded as sec-
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ondary outcome measure. A maximum of two attempts were
taken after which if adequate ventilation with chest expansion
and a square wave form capnogram could not be achieved, it
was declared as ‘failure to device insertion’, but the patient was
included in the study and some other device or technique was
used to secure the airway of that patient.

The ease of insertion was assessed using a subjective scale
of 1-3 [6] (Grade: Easy - Insertion within pharynx in single
attempt with no resistance, Grade 2: Difficult - Resistance to
insertion felt or more than 1 attempt required, Grade 3: Impos-
sible - Inability to place the device)

Airway sealing pressure or Oropharyngeal Leak Pressure
(OLP) was measured for both the devices by closing the ex-
piratory valve of the circle system at a fixed gas flow rate of
3 L/min (to a maximum of 40cmH20). A gradual rise of air-
way pressure shown in the ventilator monitor with a sudden
fall which corresponded with the audible noise lateral to the
thyroid cartilage was recorded as OLP [3,7].

The position placement of the device was graded by Brima-
combe score [8], that has been introduced for grading of glot-
tic view which signifies the ease of intubation through the
SAD, using fibreoptic scope through the airway tube distal
to the mask opening (Figure 3). The view is scored as fol-
lows: 4-only cords seen; 3-cords plus posterior epiglottis seen;
2-cords plus anterior epiglottis seen; 1-cords not seen, but
function adequate; O-failure to function where cords not seen
through the fibreoptic scope.

Haemodynamic changes (pulse rate, MABP- Mean Arterial
Blood Pressure, SpO2) were noted before and after (immedi-

ately, Imin & Smin) device insertion. Surgery was allowed to
commence only after the collection of the last haemodynamic
data at 5 minutes post-insertion. After the surgery, the residual
neuromuscular paralysis was reversed and postoperative com-
plications were noted. Blood staining on the device was record-
ed as presence or absence of blood on the supraglottic airway
device. Sore throat was analysed after removal of the device
and defined as pain, scratchiness or irritation of throat assessed
by 4-point scale: (1: No sore throat, 2: mild- complains of sore
throat only on inquiry, 3: moderate- complaints of sore throat
without inquiry, 4: severe- sore throat with soreness and as-
sociated with throat pain). Post-op Nausea Vomiting was as-
sessed presence or absence of forceful expulsion of contents
of the stomach out through the mouth. All the parameters were
recorded by a single observer all throughout the study, who
was not a part of the study.

Categorical variables (sex, MP Grading, type of surgery, num-
ber of attempts, ease of insertion, Brimacombe score, etc) are
presented in the form of number and percentage (%). Quanti-
tative data (age, weight, height, BMI, time of insertion, OLP,
etc.) are presented as the means (SD and median with 25th
and 75th percentiles (interquartile range). Normality of data
was checked by using Kolmogorov-Smirnov test. The cases
in which the data was not normal, non-parametric tests were
used. Non parametric categorical data like gender, number of
attempts, post operative complications were analysed using the
Chi square test. Non parametric ordinal categorical data like
mallampati grade, ease of intubation was analysed by Mann-
Whitney test. Parametric data like age, weight, time taken and
haemodynamic changes were analysed using the Paired and
Unpaired t-test as per data. Data entry was done in MS Excel

Table 1: Comparision of demographic characteristics.

PARAMETERS GROUP A (’PLMA!) | GROUP B (BLMA?) p-
CONTROL GROUP STUDY GROUP value
AGE (years) 42.47 <1347 42,47 £13.47 1
SEX | Male 24 (53.3%) 23 (51.1%)

Female 21 (46.7%) 22 (48.9%) 0.832
WEIGHT (kg) 59.43 £8.89 58.12 48.23 0218
HEIGHT (cm) 162.33 £8.02 165.00 +6.81 0.170
BMI (kg/m?) 21.20£2.70 21.6842.77 0.068
MP Class® | I 10 (22.2%) 12 (26.7%)

11 24 (53.3%) 22 (48.9%) 0.928
I 7 (15.6%) 6 (13.3%)
v 4 (3.9%) 5 (11.1%)
Lap Chole* 27 (60.0%) 28 (62.2%)
E Lap Hernia Repair® 7 (15.6%) 8 (17.8%) 0.950
% MRMS 8 (17.8%) 7 (15.6%)
“ IN/O Humerus’ 3 (6.7%) 2 (4.4%)

Values are presented as mean(x=SD), percentage or median (10, 3Q)

!PLMA- LMA Proseal,
’BLMA- LMA BlockBuster

SMP Class- Mallampatti Class

“Lap chole- Laproscopic cholecystectomy
SLap hernia repair- Laproscopic hernia repair
SMRM- Modified radical mastectomy
’N/O Humerus- Neck of humerus
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Results

A total of 90 patients who were included for participation in the
study had comparable demographic characteristics and under-
went surgeries of comparable nature (Table 1).

In Group A (PLMA) patients the LMA ProSeal™ was secured
in 20.97(4.40) sec, while in group B (BLMA) patients, the time
required was 14.37(4.40) sec (Table 2). This difference was
statistically significant (p<0.001). The PLMA was cured in first
attempt in 71.1% cases and failure of device insertion occurred
in 8.9% patients. While in group B (BLMA), 77.8% of patients
had their airways secured in the first attempt and 6% had fail-
ure of device insertion (Table 2). However, this difference was
Figure 3: Brimacombe scoring by fibreoptic scope. not found to be significant. There was no significant difference
found in the ease of insertion (Table 2) and Brimacombe score
(Table 2, Figure 3) between both the groups. The oropharyn-
geal leak pressure was significantly higher (p<0.001) in group

spreadsheet 365 version 2211. All the tests were performed us-
ing computer program SPSS version 25.0. A p < 0.05 at 95%
confidence interval was considered statistically significant.

Table 2: Comparision of outcome measures.

PARAMETERS GROUP A (PLMA®) GROUP B (BLMA®) | p- value
CONTROL GROUP STUDY GRQUP
TOI™ (seconds) 20.97£4.40 14.37+£4.40 <0.001
No. of At- | One 32 (71.1%) 35 (77.8%)
tempts Two 9 (20.0%) 8 (17.8%) 0.650
| Failed 4 (8.9%) 2 (6%)
Ease ofin- |1 30 (66.7%) 33 (75.0%)
sertion z 11 (24.4%) 10 (23.3%) 0.651
(Grage) 3 4 (8.9%) 2 (6.7%)
P (emH,0) 32.59+3.21 38.00+3.21 <0.001
Brima- 4 30 (73.2%) 34 (79.1%)
combe 3 8 (19.6%) 7 (16.3%)
score 2 2 (4.8%) 2 (4.6%) 0.736
1 1.(2.4%) 0(0.0%)
1o 0 (0%) 0 (0.0%)
Changein | Imme 6.11+6.17 6.48+8.65 0.851
HR - Tmin 3.86%5.52 352791 0.545
(/min) Smin 3.29%0.62 0.62£7.12 0.306
Changein | Imme 3.596.10 2.04=4.13 0.268
MABP® | Imin A.07£1432 ~8.43%£12.09 0.220
(mmHe) Smin -10.72%11.56 -10.96+13.35 0.942
Chang€in | Imme 1.29+0.94 1.24%£0.95 0.860
Spo, Tmin 1.3350.92 [.24%0.95 0.715
(%) Smin 1.29%0.94 1.24%0.95 0.860
Blood on Yes 9 (22.0%) 8 (18.6%)
Device 0.702
No 32 (78.0%) 35 (81.4%)
Sore No 29 (70.7%) 3T (72.1%)
Throat Mild 8(19.3%) 9 (20.9%) 0.895
(grade) Mo- F(9.8%) 3(7.0%)
catate 0(0.0%) 0(0.0%)
PONV™ Absent 34 (82.9%) 37 (86.0%)
Present T(I7.1%) 6 (14.0%) 0.692

Values are presented as mean(x+SD), percentage or median (10, 30)

SPLMA- LMA Proseal
’BLMA- LMA BlockBuster
O TOI- Time of insertion

" OLP- Oropharyngeal leak pressure

PHR — heart rate

3 MABP- mean arterial blood pressure
14 PONV — Post operative nausea vomiting
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B (BLMA), 1e. 38.00(3.21) mmHg, as compared to group A
(PLMA), ie. 32.59(3.2) mmHg (Table 2). There was a signifi-
cant change in heart rate and mean arterial blood pressure with
LMA BlockBuster™, however, the difference in terms of hae-
modynamic changes in between the two groups was not found
to be statistically different (Table 2). Post operative complica-
tions were also not significantly different with LMA ProSeal™
and LMA BlockBuster™ (Table 2).

Discussion

As suggested by our prior hypothesis, the primary outcome
that is the time required to insert BLMA was found to be signif-
icantly less than PLMA. The OLP was found to be significantly
higher in BLMA as compared to PLMA. There was no sig-
nificant difference in ease of insertion, Brimacombe score and
post operative complications. There was a significant change
in heart rate and mean arterial blood pressure after insertion of
BLMA. However, the difference between the two devices was
not significant.

The patients were enrolled with similar demographics, in ac-
cordance to the previous studies we referred to (Table 1). Thus,
enabling us to compare the results of our study with that of the
previous studies, as the effect of demographic data on results
was nullified.

Since LMA Block buster is a relatively new device so there
was no study in the published literature where the BLMA has
been directly compared with PLMA. Therefore, we analysed
our findings with other studies where the BLMA [4,7,18] and
PLMA [9-14] have been separately compared with other SAD
and the superiority has been assessed between the two.

In our study, the time required for insertion was found to be
14.37(4.40) sec in BLMA group as compared to 20.97(4.40)
sec in PLMA (p<0.001, Table 2). The insertion time of BLMA
in our study was within the range of the previous studies which
ranged from 12.2(1.5) sec to 15.92(3.02) sec [4,7,15]. How-
ever, in one study [12] the insertion time was higher than our
study. This could be probably due to method of calculation of
time of insertion. They considered the time of insertion from
the time of picking up the device till confirmation of ventila-
tion with capnogram waves. In other studies, the results for
PLMA were similar to our study.

The oropharyngeal leak pressure with BLMA was significantly
higher than PLMA in this study (Table 2, p<0.001). This was
in accordance with the previous studies where both the devices
BLMA and PLMA, has been compared separately with other
SAD. However, the OLP with BLMA in the previous studies
ranged between 26.65(1.59) cmH20 to 30.82(3.96) cmH20
which was lower than that in our study.

In this study, subjective grading system was used to assess the
ease of insertion [6]. The overall success rate and incidence of
first attempt insertion with BLMA was higher than with PLMA.
However, it did not achieve statistical significance (Table 2).
This was again in accordance with the studies where BLMA
[4,7,15] and PLMA [9-14] has been compared separately with
other supraglottic devices.

Various scoring systems have been introduced for grading of
glottic view which signifies the ease of intubation through
the SAD, such as Brimacombe score [8], POGO score [16],
VCI score [17], etc. In this study we have referred to the Bri-
macombe score [8] as it is the most standardized. The Brima-

combe score with BLMA was found to be higher as compared
to PLMA but it did not achieve statistical significance (Table
2). This was similar to the previous studies where Brimacombe
score of BLMA and PLMA was assessed against other SADs
[4,7-13].

The haemodynamic changes and postoperative complications
were found to be comparable between BLMA and PLMA
(Table 2). This was in accordance with the previous studies
[4,7-13].

No study is free from limitations. Similarly, our study had vari-
ous limitations. Only patients undergoing elective surgeries
and short duration, of average built and without any respira-
tory co-morbidity were included in the study. Thus, the clinical
performance of the SADs in emergency surgeries with antici-
pated full stomach, long duration surgeries, obese patients, and
patients with respiratory co-morbidity could not be commented
upon. In addition, all the surgeries were performed in supine
position. Thus, the effect of position on the study parameters
could not be noted.

Every study has an element of bias. Our study was not an ex-
ceptional. It was a single-blinded study and was, thus, prone to
have observer bias especially in subjective parameters such as
time of insertion, the ease of insertion and the success rate. We,
maintained a single observer all through the study, who was
also not a part of the study to overcome the bias and observer
variability. Other parameters OLP and haemodynamic changes
were recorded through the electronic monitor.

Conclusion

Based on the findings of our study, we conclude that LMA
BlockBuster™ is a better supraglottic device as compared to
LMA ProSeal™. Further, we suggest that LMA BlockBuster™
will be a good option in situations when rapid insertion with
good success rate in first attempt is required and when me-
chanical ventilation requires high airway pressures.
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